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1. ATTESTATION OF TEST RESULTS

. APPLE INC.
Applicant Name and 1 APPLE PARK WAY
alzes CUPERTINO, CA 95014, U.S.A.
Model A3286 (Parent Model), A3287, A3288 (Variant Models)
Brand APPLE
FcC D BCG-E8689A (Parent Model)

BCG-E8690A, BCG-8691A (Variant Models)

EUT Description SMARTPHONE
Serial Number C07H1B0O003RO000FGT, CO7H5TO00LS0000FGU (Conducted)
Sample Receipt Date 2024/01/18
Date Tested 2024/02/26 to 2024/08/21
Applicable Standards CFR 47 Part 15 Subpart E
Test Results COMPLIES

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

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

This document may not be altered or revised in any way unless done so by UL Verification Services Inc.
and all revisions are duly noted in the revisions section. Any alteration of this document not carried out by
UL Verification Services Inc. will constitute fraud and shall nullify the document. This report must not be
used by the client to claim product certification, approval, or endorsement by A2LA, NIST, any agency of the
Federal Government, or any agency of the U.S. government.

Approved & Released By: Prepared & Reviewed By:

el

Francisco Guarnero
Senior Test Engineer
UL Verification Services, Inc.

Francisco de Anda
Staff Engineer
UL Verification Services, Inc.
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DATE: 2024/08/21

2. TEST RESULT SUMMARY

This report contains data provided by the customer which can impact the validity of results. UL
Verification Services Inc. is only responsible for correctly integrating customer-provided data
with measurements performed by UL Verification Services Inc.

Below is a list of the data provided by the customer:

1. Antenna gain and type (see section 6.3)
2. Cable loss (see section 6.3)

Requirement Description U E el
q P Clause Number Result Comment
(FCO)
Reporting ANSI| C63.10
Duty Cycle purposes only Section 12.2
99% BW §15.407 (a) (11) ANSI C63.10
. Section 6.9.3
KDB 987594 D03 Compliant ANSI C63.10
26dB BW v02 Q18 Section 6.9.3
Output Power EIRP §15.407 (a) (7), (8) Compliant Dual Client
PSD EIRP §15.407 (a) (7), (8) Compliant Dual Client
Emissions outside ;
5.925-7.125 GHz band §15.407 (b) (6) Compliant
Emissions within
5.925-7.125 GHz Band §15.407 (b) (7) Compliant
(Emissions Mask)
Unwanted emissions in .
restricted bands §15.205 Compliant
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3. TEST METHODOLOGY

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

- FCCCFR 47 Part 2

- FCCCFR 47 Part 15

- FCC KDB 662911 D01 v02r01
- FCC KDB 789033 D02 v02r01

- FCC KDB 987594 D01 General Requirements v02r02

-  FCC KDB 987594 D02 EMC Measurement v02rO1
-  KDB 414788 D01 Radiated Test Site vO1r01
- ANSI C63.10-2013

4. FACILITIES AND ACCREDITATION

UL Verification Services Inc. is accredited by A2LA, certification #0751.05, for all testing
performed within the scope of this report. Testing was performed at the locations noted below.

Address ISED ColriEzn FcC
CABID pany Registration
Number
Building 1: 47173 Benicia Street, Fremont, CA 94538,
O
USA
Building 2: 47266 Benicia Street, Fremont, CA 94538,
USA
Building 3: 843 Auburn Court, Fremont, UsS0104 2324A 550739
CA 94538 USA
O Building 4: 47658 Kato Rd, Fremont, CA 94538 USA
O Building 5: 47670 Kato Rd, Fremont, CA 94538 USA
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5. DECISION RULES AND MEASUREMENT UNCERTAINTY

5.1. METROLOGICAL TRACEABILITY

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

5.2. DECISION RULES

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

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER ULab
Conducted Antenna Port Emission Measurement 1.940 dB
Power Spectral Density 2.466 dB
Time Domain Measurements Using SA 3.39%

RF Power Measurement Direct Method Using Power Meter | 0.450 dB (Ave.)
1.300 dB (PK)

Radio Frequency (Spectrum Analyzer) 141.16 Hz
Occupied Bandwidth 1.22%
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.78 db
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40 db
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.87 db
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 db
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.73 db

Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 db
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29 db

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

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

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

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV
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DATE: 2024/08/21

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The Apple iPhone is a smartphone with cellular GSM, GPRS, EGPRS, WCDMA, LTE, 5GNR1,
IEEE 802.11a/b/g/n/ac/ax/be, Bluetooth (BT), Ultra-Wideband (UWB), Global Positioning
System (GPS), Near-Field Communication (NFC), Narrow-Band (NB) UNII, 802.15.4,
802.15.4ab-Narrow Band (NB), WPT and Mobile Satellite Service (MSS) technologies. The
rechargeable battery is not user accessible. This device is not user-serviceable and requires

special tools to disassemble.

This report covers 6E 802.11 ax/be Wifi radio.

6.1.1. EUT DEVICE CLASS

U-NII Bands of Operation

Class

6

7

\Very Low Power Client (6VL)

O

X
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6.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum EIRP output power as follows:

6.2.1. VLP
UNII-5 BAND
Frequency Range Mode Output Power Output Power
(MHz) EIRP EIRP
(dBm) (mWw)
UNII-5 Band, 1TX
6115-6415 802.11be HE20 4.57 2.86
6125-6405 802.11be HE40 7.64 5.81
6145-6385 802.11be HE80 10.63 11.56
6185-6345 802.11be HE160 12.84 19.23
UNII-5 Band, 2TX
6115-6415 802.11be HE20 CDD 1.94 1.56
6115-6415 802.11be HE20 SDM 4.82 3.03
6125-6405 802.11be HE40 CDD 4.95 3.13
6125-6405 802.11be HE40 SDM 7.80 6.03
6145-6385 802.11be HE80O CDD 7.92 6.19
6145-6385 802.11be HE80 SDM 10.81 12.05
6185-6345 802.11be HE160 CDD 10.22 10.52
6185-6345 802.11be HE160 SDM 13.07 20.28
UNII-7 BAND
Frequency Range Mode Output Power Output Power
(MHz) EIRP EIRP
(dBm) (mw)
UNII-7 Band 1TX
6535 - 6855 802.11ax HE20 4.74 2.98
6565 - 6845 802.11ax HE40 7.74 5.94
6525 - 6785 802.11ax HE80 10.73 11.83
6665 802.11ax HE160 12.99 19.91
UNII-7 Band 2TX
6535-6855 802.11ax HE20 CDD 1.62 1.45
6535-6855 802.11ax HE20 SDM 4.70 2.95
6565-6845 802.11ax HE4A0 CDD 4.72 2.96
6565-6845 802.11ax HE40 SDM 7.71 5.90
6525 - 6785 802.11ax HE80 CDD 7.70 5.89
6525 - 6785 802.11ax HE80 SDM 10.70 11.75
6665 802.11ax HE160 CDD 9.94 9.86
6665 802.11ax HE160 SDM 12.95 19.72
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6.3. DESCRIPTION OF AVAILABLE ANTENNAS AND CABLE LOSS

The antennas gain and type, cable loss as provided by the manufacturer’ are as follows:

Antenna Type: IFA

Frequency Range A G I — Uncorrt.elated Correllated
Band Sub-band (dBi) (dBi) Chains Chains
(MHz) (dBi) (dBi)
Sub-band 1
(5955 - 6095) 1.3 -2.6 -0.23 2.58
(Disabled)
Sub-band 2
UNII-5 (6115 - 6255) -0.70 -2.20 -1.39 1.59
Sub-band 3
(6275 - 6415) 0.40 -2.40 -0.78 2.12
UNIL7 6535 - 6855 -0.50 -1.90 -1.14 1.84
Cable type: SMA
Cable Loss
Frequency Range Antenna 6 Antenna 5
(MHz) (dB) (dB)
6105-6425 3.20 2.98
6525-6875 3.20 2.98

The SMA cables were used for RF antenna port tests that had been offset to the test equipment
during testing.

6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was 27 _20 111 38
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6.5. WORST-CASE CONFIGURATION AND MODE

This report is to document the very low power client mode only. The standard power client and
indoor low power client mode are documented in a separate 6CD report.

For RF conducted tests, VLP has been tested with SISO, 2TX CDD, and SDM MIMO modes
and was tested on all antenna ports after investigation.

The 802.11a mode 20MHz covered by the 802.11be mode since both have the same power.

Radiated tests are covered by standard power and indoor low power client modes as they have
the higher tune up.

For conducted testing - all tests perform on both SU (highest output power) and Partial RU
tones (highest PSD reading).

Low data rate was used to test on antenna port conducted since it has the highest maximum
power.

The modulation and bandwidth of 802.11ax and 802.11be modes are similar at 20 MHz (40
MHz, 80 MHz, 160 MHz), and the target power of 802.11ax mode is equal to or lower than that
of 802.11be mode, and the data rate of 802.11be mode is higher than 802.11ax mode, so
802.11be mode was tested to represent worst-case reporting.

For mask and bandwidth measurements partial RU allocations are tested with the RUs allocated
at the lower and upper positions within the channel for the low mid and high channels in each
band. Additionally, the center channel is also tested with the RU allocated in the center of the
channel to verify that the low / high RU allocations are worst case.

After the investigation, it was found that the worst case of power and PSD modes for full testing

as table shown below, in addition we also spot-checked Full RU and the rest of Partial RU
modes on radiated bandedge, conducted emissions mask, and radiated spurious emissions.
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WIFI7 - 802.11he
Worst Case Tone Worst Case Tone Worst Case Tone Worst Case Tone Worst Case Tone Worst Case Tone
BW Tone K - . E £ L
i i RU Index RU Index from Chipset support (UNII-5) SISO (UNII-5) MIMOCDD | (UNII-5) MIMO SDM (UNII-7) SISO (UNII-7) MIMOCDD | (UNII-7) MIMO SDM
Power PSD Power PSD Power PSD Power PSD Power PSD Power PSD
26 0~8 0~8
52 3140 37140
52426 70~81 70,71,72
20 106 53~54 53~54 X X
106+26 8289 82,83 X X X X
m 61 61
N X X X X X X
2% 0~17 0~17
52 3144 37~
52426 70~81 70,72,72,73,74,75 X
106 5356 53~56
40
106+26 82~89 82,83,84,85 X X X X X
m 61~61 61~62
484 65 65
U X X X X X X
2% 0~36 0~36
52 371~5% 371~52
52426 70~81 74,72,73,74,77,78,19.80 X X
106 5360 5360
o 106+26 82789 82,85,86,89 X
m 61~64 61~64
484 6566 65~ 66
484+202 90,91,92,93 90,91,92,93 X X X
99 67 67
U X X X X X X
2% 0~$36 0~S36
52 37~852 37~S52
942% —— $b0:71,72,73,74,77,78,79,80
$b1:71,72,73,74,77,78,79,80
106 53~ 560 53~560 X X
106+26 82789 82,85,86,89
W 61~ 564 61~ 564 X
184 65~ 566 65~ 566 X X X
160 . .
oem sh0: 90,91, 92,93 sh0: 90,91, 92,93
$b1:90,91,92,93 sb1:90,91,92,93
9% 67~ 567 67567
o641 sh0: 94,95 sh0: 94,95
sh1:94,95 sh1:94,95
00644844200 sb0: 96,97, 98,99 sb0: 96, 97,98, 99
sb1:96,97, 98,99 sb1: 96,97, 98,99
996x2 68 68
U - - X X X X X X
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6.5.2. REUSE STATEMENT AND COMPARISON TABLE

The maximum output power for A3081 (FCC ID: BCG-E8688A) and A3286(FCC ID: BCG-E8689A)/A3287
(FCC ID: BCG-E8690A)/A3288 (FCC ID: BCG-EB691A) are identical across all power tables for ANT5.
ANG6 port maximum output power for A3286/ A3287/ A3288 are changed from A3081 as shown in below

table.
MAXIMUM OUTPUT POWER DIFFERENCE
BANDS SISO a/ HE/EHT20 2Tx CDD HE/EHT20 2Tx SDM HE/EHT20
All Rates All Rates All Rates
LOWER
ELngEeFi Ic_gg-zgRs CH33-CH93, 6115-6415MHz LOWER
(except CH65-CH93 disabled Partial
UNII-5 6115-6255MHz 6275-6415MHz RU mode)
UNII-7 LOWER LOWER LOWER
MAXIMUM OUTPUT POWER DIFFERENCE
BANDS SISO HE/EHT40 2Tx CDD HE/EHT40 2Tx SDM HE/EHT40
All Rates All Rates All Rates
LOWER
HIGHER LOWER
CH35-CH91, 6125-6405MHz
CH35-59 CH67-91 y ) . LOWER
(except CH67-CH91 disabled Partial
UNII-5 6125-6245MHz 6285-6405MHz RU mode)
UNII-7 LOWER LOWER LOWER
MAXIMUM OUTPUT POWER DIFFERENCE
BANDS SISO HE/EHTS80 2Tx CDD HE/EHTS80 2Tx SDM HE/EHT80
All Rates All Rates All Rates
LOWER
A CovER CH39-CH87, 6145-6385MHz LOWER
6145-6225MHz 6305-6385MHz (except CH87 disabled Partial RU
UNII-5 mode)
UNII-7 LOWER LOWER LOWER
MAXIMUM OUTPUT POWER DIFFERENCE
BANDS SISO HE/EHT160 2Tx CDD HE/EHT160 2Tx SDM HE/EHT160
All Rates All Rates All Rates
HIGHER LOWER
UNII-5 | CHA7, 6185MHz | CH79 6345MHz LOWER LOWER
UNII-7 LOWER LOWER LOWER

According to the VLP mode output power changed mentioned on above table and antenna gain
increased on UNII-5 and UNII-7 as documented in section 6.3, model A3286 ANT6 port was retested on
Output power, PSD and Emission mask and radiated tests to cover model A3287 /A3288.

ANTS5 rf conducted test results and SISO mode radiated band edge test results are reused from the
reference model, A3081. The data reuse plan has been approved by FCC manufacturer inquiry.
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DATE: 2024/08/21

6.6. DESCRIPTION OF TEST SETUP

SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
Laptop Apple Macbook Pro C02VD7SAHV22 BCGA1708
Laptop AC/DC adapter Liteon A1424 NSW25679 DoC
Technology
EUT AC/DC adapter Apple Al1720 C3D8417A7R93KVPAS8 DoC
/0 CABLES (RF CONDUCTED TEST)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
1 SMA 1 SMA Shielded 0.75 To spectrum
Analyzer
2 USB-C 1 USB-C Shielded 1.0 N/A
3 DC 1 DC Shielded 2 From AC/DC
adapter

TEST SETUP

The EUT setup is shown as below. Test software exercised the radio card.
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SETUP DIAGRAM FOR CONDUCTED TESTS

/ PM

EUT

1 2
10dB ( )

Attenuator

Laptop

AC/DC Adapter

AC Source

7. MEASUREMENT MET

HOD

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

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

99% Occupied Bandwidth: KDB 789033 D02 v02r01, Section II-D

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

Power Spectral Density (PSD): KDB 789033 D02 v02r01, Section F

Spurious emissions within 5.925-7.125 GHz Band (Emissions Mask): KDB 987594 D02 EMC

Measurement Section II-J
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8. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description Manufacturer Model ID Num Cal Due
Power Meter, P-series single channel | Keysight Technologies Inc N1911A 90731 2025/01/31
Power Sensor, P - series, 50MHz to . .
18GHz, Wideband Keysight Technologies Inc N1921A 80120 2025/01/31
Power Meter, P-series single channel | Keysight Technologies Inc N1911A 90719 2025/01/31
Power Sensor, P - series, 50MHz to . .
18GHz, Wideband Keysight Technologies Inc N1921A 90389 2025/01/31
10dB Fixed Attenuator Pasternack Enterprises PE7087-10 178557 Verified
Before Use
10dB Fixed Attenuator Pasternack Enterprises PE7087-10 178558 Verified
Before Use
Spectrum A”ZLVGZE;’ PXA,8HZ10 | ovsight Technologies Inc | N9030A 80397 2025/01/31
Spectrum Analyzer, PXA, 3Hz to . .
50GHz W/Ext. Mixer Keysight Technologies Inc N9030A 80400 2025/02/02
Spectrum A“ﬂyéa’z’ PXA,3HZ10 | ovsight Technologies Inc | N9030A 125178 | 2025/01/31
PXA Signal Analyzer Keysight Technologies Inc N9030B 222071 2024/11/30
Spectrum Analyzer, PXA, 3Hz to Keysight Technologies Inc N9030A 80396 2025/2/28
44GHz
Spectrum Analyzer, PXA, 3Hz to Keysight Technologies Inc N9030A 81188 2025/1/31
44GHz
UL AUTOMATION SOFTWARE
Conducted Software uL | ULEMC | 2023.2.23
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9. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

9.1. ONTIME AND DUTY CYCLE

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Tone Data Rate ONYime Period RULVEVCle Duty Cycle Dut\! Gzl . /8

Mode @ (Mbps) B (ir5e) X (%) Correction Factor | Minimum VBW
(msec) (linear) (dB) (kHz)
SuU MCSO 1.577 1.597 0.9875 98.75% 0.00 0.010
EHT20 (106+26)T MCSO 3.547 3.567 0.9944 99.44% 0.00 0.010
106T MCSO 3.490 3.539 0.9862 98.62% 0.00 0.010
EHT40 SU MCSO 1.560 1.584 0.9847 98.47% 0.00 0.010
(106+26)T MCSO 3.514 3.584 0.9805 98.05% 0.00 0.010
SU MCSO 1.491 1.511 0.9868 98.68% 0.00 0.010
EHT80 (52+26)T MCSO 3.778 3.814 0.9906 99.06% 0.00 0.010
(106+26)T MSCO 3.545 3.585 0.9888 98.88% 0.00 0.010
(484+242)T MSCO 2.697 2.720 0.9915 99.15% 0.00 0.010
suU MCSO 0.998 1.040 0.9596 95.96% 0.18 1.002
EHT160 484T MCSO 3.990 4.029 0.9903 99.03% 0.00 0.010
106T MCSO 3.509 3.556 0.9868 98.68% 0.00 0.010
2427 MCSO 3.041 3.081 0.9870 98.70% 0.00 0.010

Tone Data Rate ONIne Period Dutvieves Duty Cycle DUtY GER . 8

Mode @ (Mbps) B (i) X (%) Correction Factor [ Minimum VBW
(msec) (linear) (dB) (kHz)
EHT20 SU MCSO 0.779 0.798 0.9756 97.56% 0.11 1.284
SDM (106 + 26)T MCSO 3.547 3.585 0.9894 98.94% 0.00 0.010
106T MCSO 3.516 3.539 0.9935 99.35% 0.00 0.010
EHT40 SU MCSO 0.773 0.793 0.9750 97.50% 0.11 1.293
SDM (106 +26)T MCSO 3.547 3.585 0.9894 98.94% 0.00 0.010
(52+26)T MCSO 3.777 3.815 0.9900 99.00% 0.00 0.010
EHT80 SU MCSO 0.737 0.759 0.9714 97.14% 0.13 1.357
SDM (52+26)T MCSO 3.777 3.816 0.9898 98.98% 0.00 0.010
(484+242)T MCSO 2.697 2.720 0.9915 99.15% 0.00 0.010
EHT160 SU MCSO 0.515 0.535 0.9621 96.21% 0.17 1.942
SDM 484T MCSO 4.008 4.028 0.9950 99.50% 0.00 0.010
106T MCSO 3.510 3.557 0.9868 98.68% 0.00 0.010

Note: Duty cycle factors are the same for 1TX and 2TX.
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DUTY CYCLE PLOTS

Intentionally Blank

U [ : Ve
#Avg Type: RMS Frequency
enter Freq 5.949460000 G,PE Fast = TrigiFree Run Av:fm‘u’.:.‘m

IFGainlow  BAmen: 40 4B

Auto Tune|

AMEKr3 3.539 ms|
-0.051 dB|

0dsidic__Ref 30.00 dBm
Log

Center Freq
0] 5.549480000 GHz

StartFreq|
5.949480000 GHz|

Stop Freq
5543480000 GHz|

Center 5.949480000 GHz Span 0 Hz CF Step
Res BW & MHz #VBW 50 MHz Sweep 6.133 ms (1001 pts), 8000000 MHz|
1 462 t (A 3490 ms (&) 0806 dB
2 F ms 344 dBm
= t (a8 3539 ms (A) 0061 dB Freq Offset|
4 0Hz|
5
]
7
8
9
0
1

b

DUTY CYCLE 802.11be EHT20 106T, MCSO
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9.2. VLP 26 dB AND 99% BANDWIDTH

LIMITS

§15.407 (a) (11)

The maximum bandwidth for U-NII devices in the 5.925-7.125 GHz band is 320 MHz. KDB
987594 D03 U-NII 6 GHz QA v02, modified by FCC TCB Workshop Presentation Review of
TCB PAG Submissions - October 2023, allows the maximum bandwidths to be defined by
either the 26dB bandwidth or the 99% bandwidth for a 320 MHz nominal channel bandwidth and
by the 26dB bandwidth for all other nominal channel bandwidths. The KDB requires that the test
report show the 99% and 26 dB bandwidth for all the nominal channel bandwidths used by the
device.

PROCEDURE

ANSI C63.10: 2020 86.9

Band Tones 20MHz 40MHz 80MHz 160MHz
UNII-5 Partial RU | 300kHz/910kHz | 510kHz/1.6MHz | 510kHz/1.6MHz 510kHz/1.6MHz
SuU 300kHz/910kHz | 510kHz/1.6MHz 1MHz/3MHz 2MHz/6MHz

300kHz/910kHz (SISO/SDM)
UNIL-7 Partial RU 300kHz/910kHz | 510kHz/1.6MHz 1MHz/3MHz 510kHz/1.6MHz (CDD)

SuU 300kHz/910kHz | 510kHz/1.6MHz 1MHz/3MHz 2MHz/6MHz

RESULTS

ID: 106045/ 33300 Date: 24/07/09

For mask and bandwidth measurements partial RU allocations are tested with the RUs allocated
at the lower and upper positions within the channel for the low mid and high channels in each
band. Additionally, the center channel is also tested with the RU allocated in the center of the
channel to verify that the low / high RU allocations are worst case.

Plots in these sections serve as reference for settings of the different bandwidths measured.

The tests performed on this device show that both 99% and 26dB bandwidths are less than 320
MHz. for all supported channel bandwidths.
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9.2.1. 802.11be SISO MODE IN THE UNII-5 BAND

26dB 99%
WIS A o i ro Bandwidth Bandwidth
- requency anne
Tone MHz MHz
(s1so) (MHz) Number Index ( ) { )
Ant 6 Ant5 Ant 6 Ant5
SU - 21.16 21.84 19.0630 19.1297
6115 33 106426 82 20.57 20.82 18.0890 18.0088
83 21.04 21.04 18.2650 18.2830
SU -- 21.35 21.80 19.1130 19.0244
20 MHz 6175 45 106426 82 20.84 20.93 18.0680 18.1180
83 20.58 20.84 18.1680 18.2710
SU -- 20.91 21.96 19.0950 19.0612
6415 93 106426 82 20.86 20.86 18.1270 18.1320
83 21.03 20.48 18.1400 18.2720
SU -- 42.32 42.64 38.0054 37.9384
6125 35 82 25.33 24.07 17.9920 17.9640
106+26 84 26.83 27.74 19.6070 19.5640
85 23.95 24.53 18.0990 18.1100
SU - 42.48 42.40 38.0195 38.0115
40 MHz 6165 43 82 23.99 26.76 17.9610 17.9500
106+26 84 26.19 25.50 19.5070 19.3400
85 24.60 24.70 18.2430 18.0960
SU -- 42.32 42.64 38.0125 38.0644
6405 01 82 21.77 21.78 17.9820 17.9680
106+26 84 25.49 26.41 19.2870 19.4300
85 23.95 23.56 17.9520 18.1520
SU -- 81.69 84.48 77.5800 77.5283
6145 39 71 17.77 17.17 13.2160 12.6400
52+26 74 21.71 21.76 14.9660 17.6580
80 17.44 22.52 12.4700 17.7960
SU - 91.18 81.66 77.3791 77.4310
20MHz 6225 55 71 18.85 19.03 16.4900 17.2710
52+26 74 21.54 24.18 17.6340 18.0210
80 20.86 22.40 17.8490 17.7110
SU -- 81.69 84.00 77.5130 77.4690
6385 87 71 18.95 19.13 14.1720 15.5870
52+26 74 27.30 23.48 16.3090 17.9980
80 18.57 21.83 12.2030 15.9200
SU -- 170.24 170.24 157.2440 157.1860
6185 47 484 65 48.50 64.88 38.2550 39.9310
160MHz S66 53.45 68.51 40.6800 40.3454
SU -- 169.60 169.92 156.9707 157.1513
6345 79 484 65 54.84 61.98 39.7830 40.1240
S66 54.64 57.87 39.9920 39.8880
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9.2.2. 802.11be MIMO CDD MODE IN THE UNII-5 BAND

26 dB 99%
TS B ch I r0 Bandwidth Bandwidth
- requency anne
Ta MHz MHz,
(S150) (MHz) Number one Index (Mtiz) (Mtiz)
SU -- 21.18 21.72 19.0780 19.0768
6115 33
106426 82 20.65 21.88 18.1470 18.1190
83 20.92 21.68 18.1960 18.1110
20 MHz SU -- 21.24 19.76 19.0900 19.0753
6175 45 106426 82 20.64 19.86 18.1560 18.0700
83 20.72 19.83 18.2120 18.1520
6415 93 SU -- 21.38 20.45 19.1110 19.1033
SU -- 42.40 42.40 38.0341 38.0912
6125 35 82 22.13 19.90 17.7670 17.8450
106+26 84 28.22 23.90 19.6350 18.9240
85 24.04 19.87 18.0690 17.7320
40 MHz su - 4138 40.92 38.0760 38.0931
6165 2 82 24.85 19.88 17.9960 17.9000
106+26 84 26.44 25.50 19.41 18.94
85 24.40 20.79 18.1520 17.9030
6405 91 su - 42.48 42.56 38.0407 38.0406
su - 81.03 83.68 77.4620 77.6213
82 25.08 20.21 18.3880 18.2430
6145 39
106+26 85 37.04 26.61 16.1190 18.9530
89 25.92 20.81 17.6340 18.2700
80 MHz su - 80.72 81.10 77.4635 77.3990
82 21.70 19.59 17.7940 17.7350
6225 55
106+26 85 25.96 23.68 18.7620 18.6650
89 24.49 20.34 17.9340 17.7230
6385 87 su - 81.48 84.00 77.4890 77.5484
su - 168.96 168.32 157.3060 157.3709
6185 47 284 65 48.43 48.49 38.1690 38.2210
160 MHz 566 60.32 52.41 40.4020 39.8790
su - 170.88 168.96 157.2209 157.1034
6345 79 184 65 54.99 56.97 39.9790 40.0710
566 62.35 58.79 39.7850 39.8500
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x dB Bandwidth 48.43 MHz xdB -26.00 dB x dB Bandwidth 48.49 MHz x dB -26.00 dB
wsa Gysmans, s [
160MHz - Mid Ch 484T RU65 (UNII-5) — Ant 6 160MHz - Mid Ch 484T RUG65 (UNII-5) — Ant 5
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REPORT NO: 14982485-E30V3 DATE: 2024/08/21

9.2.3. 802.11be MIMO SDM MODE IN THE UNII-5 BAND

26dB 99%
Bandwidth Bandwidth
UNII-5 Frequency Channel Tone RU (MHz) (MHz)
(s1so) (MHz) Number Index
Ant 6 Ant5 Ant 6 Ant5

SU -- 21.92 21.80 19.0619 19.0449
6115 33 106426 82 20.79 19.76 18.1210 18.1310
83 21.43 19.98 18.2510 18.0530
SU -- 21.92 21.52 19.0935 19.0907
20 MHz 6175 45 106426 82 20.91 19.66 18.1430 17.9450
83 21.15 20.00 18.2290 17.9910
SU - 21.84 21.68 19.1011 19.0869
6415 93 82 21.02 19.80 18.1390 18.0960

106+26
83 20.93 19.82 18.2760 18.0870
SU - 42.56 41.57 38.0038 38.0660
6125 35 82 24.18 20.88 18.0420 17.8870
106+26 84 26.94 25.72 19.5470 19.0090
85 22.77 21.00 18.1480 17.9170
SU -- 41.41 41.03 38.0400 38.0660
40 MHz 6165 43 82 24.92 20.99 18.0020 15.2970
106+26 84 26.40 26.17 19.7490 19.2740
85 24.98 21.11 18.2190 17.9150
SU -- 42.56 41.26 38.0717 38.0640
6405 91 82 24.70 25.02 18.0460 17.9810
106+26 84 27.41 26.08 19.7000 19.1700
85 24.17 19.73 18.2670 17.8770
SU - 81.55 81.53 77.5290 77.4410
6145 39 71 19.28 18.77 17.1760 17.0830
52+26 74 23.35 20.13 17.8160 17.3480
80 22.51 19.27 17.5310 17.3030
SU - 81.40 81.30 77.4910 77.4550
SOMHz 6225 55 71 18.77 17.82 17.2900 16.4290
52+26 74 24.06 19.06 18.1090 17.2960
80 21.02 19.08 17.3250 17.2130
SU -- 81.16 81.19 77.4920 77.5110
6385 g7 71 19.39 18.60 17.2060 17.0550
52+26 74 21.77 19.49 17.8220 17.0490
80 22.42 19.78 18.3360 17.3240
SU -- 164.60 165.30 157.2200 157.3500
6185 47 484 65 49.94 45.61 38.1710 38.1840
160MHz S66 47.38 46.05 38.0900 38.0130
SU -- 166.50 165.80 157.1720 157.4700
6345 79 484 65 47.33 45.94 38.2100 38.1880
S66 46.66 45.09 38.1540 38.2440
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40MHz - Mid Channel — SU (UNII-5) — Ant 6

s [y @ e —
- requency
KEYSIGHT | R PETO M 0D e e e STOOD0E | ) m e e oy e St Hene
Couplng. A W Path. Standed Gete. OF ot 1000100 Ings ’ HAtten: 30 4B RadioDevics: BTS
Lo i e Freq Ref Int (5] B Gain Low  Redio St None G160 GHz | FIrGainiow " 2dlo Davice:
w [NFE: Adepiive Sn Ref Offset 12.98 dB
- e 10 dBidiv Ref 30.00 dBm
1Gph v Ref Lyl Offset 13.20 4B B0.000MHz Log |
Scawiow 10,008 Rot Value 30.00 dBm = centerFreq
8000000 MHz ] 6.165000000 GHz,
0.00; 4
Auta |
Man o
Freq Offset .
0 0Hz
I 0.0 v
50 il
0 for
Center 6.16500 GHz #ideo BW 16000 MHZ" Span 80 MHz
Center 6.165 GHz Span 80 MHz,
[iRes B 5100 ke Sneop .00 s (1001 i) #Res BIW 510 kiz #VBW 1.6 MHz Sween 1ms CF Step
2 Mafrics N . 8.000000 MHz,
- ) N . Man
Occupied Bandwidth Tatal Power 21.3 dBm
! Trace 1
Gecuped Bandnah 38.066 MHz FreqOffset
E XL Total Powet 122d5m Transmit Freq Error -11.634 kHz OBW Power 99.00 % OHz
Transmil Freq Ertor EL % of OB Power 0% . ;
+ B Bandwidih AN <8 280008 x dB Bandwidth 41.03 MHz xdB 26.00 dB
ull Jul 11,2094 | WA
Rl i o 5 T o

40MHz - Mid Channel — SU (UNII-5) — Ant 5

Agilent Spectrum Analy

Agilent Spectrum Analyzer - Al
E

10215123 AM Ul L0, 2028

D TID.0oe+PN 110, 2024 g 0
Center Freq: 6185000000 GHz Radio Std: None Frequency Center Freq; 6.165000000 GHz Radio Std: Nene Frequency
Trig: Free Run ‘AvglHold: 1001100 Trig; Free Run AvglHsld: 1001100
#IFGain:Law #Arzen: 30 dB Radio Device: BTS #IFGain:Low #Amen: 30 4B Radio Device: BTS
Ref Offset 132 4B Ref Offset 12.98 0B
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log T
! Center Freq : Center Freq
1l b 6.165000000 GHz, ) 6.165000000 GHz.
L1 | oo
0o 1 1o
. i
300 0e
00 b » et 00
s "
e ot
Center 6.165 GHz Span 80 MHz, CFstep) Center 6.165 GHz Span 80 MHz, CFstep
#Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms, £.000000 MHz #Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms, £.000000 MHz
Man| Man
Occupied Bandwidth Total Power 23.3 dBm Occupied Bandwidth Total Power 21.0 dBm
18.002 MHz FreqOfiset 15.297 MHz FreqOffset
Transmit Freq Error -10.200 MHz OBW Power 99.00% OHz Transmit Freq Error -11.601 MHz OBW Power 99.00 % OHz
x dB Bandwidth 24.92 MHz x dB -26.00 dB x dB Bandwidth 20.99 MHz xdB -26.00 dB
= [ — = [

40MHz Mid Ch (106+26)T RU82 (UNII-5) Ant 6

40MHz Mid Ch (106+26)T RU82 (UNII-5) Ant 5

Agilent Spectrum Analyzer
v v SEE e 02N A b, 22 EEE, 202900 i 16, 202
Genter Freq: 6226000000 GHz Radio Std: Nene. Frequency Genter Freg; 6226000000 GHz Radio Std: None Frequency
= Trig:Free Run AvglHeld: 1001100 - Trig:Free Run AvglHold: 100/100
#IFGain:Low #Atten: 20 B Radio Device; BTS #IFGain:Low #Atten: 20 dB Radic Device: BTS
Ref Offset 13.2 dB Ref Offset 1298 dB
MO dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
Center Freq Center Freq
0.00 ‘ ¢ 6225000000 GHz 0.0 6225000000 GHz,
10.0 T 1 0.0
20 200
anc 10
a0 00
-50.0 bmprivgeer 50.0 !
o o /
i« ¥
Center 6.225 GHz Span 160 MHz cren Center 6.225 GHz Span 160 MHz oren
#Res BIW 510 kHz #VBW 1.6 MHz Sweep 1ms|| oo oS #Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms|| .o o SeP
N N Man| N N Man|
Occupied Bandwidth Total Power 20.4 dBm Occupied Bandwidth Total Power 6.16 dBm
17.290 MHz FreqOffset 16.429 MHz FreqOfiset
Transmit Freq Error -29.835 MHz OBW Power 99.00 % Oz Transmit Freq Error -30.295 MHz OBW Power 99.00 % OHz
x dB Bandwidth 18.77 MHz xdB -26.00 dB x dB Bandwidth 17.82 MHz x dB -26.00 dB
= Lgerarus - Tgmans

80MHz - Mid Ch (106+26)T RU82 (UNII-5) — Ant 6

80MHz - Mid Ch (106+26)T RU82 (UNII-5) — Ant 5
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9.2.4. 802.11be SISO MODE IN THE UNII-7 BAND

26dB 99%
UNII-7 Frequency Channel RU Bandwidth Bandwidth
(s150) (MHz) Number Tone Index (MHz) (MHz)

Ant 6 Ant5 Ant 6 Ant5
SU - 21.51 21.19 19.094 19.062
6535 117 106 53 20.46 20.88 18.204 18.104
54 20.42 20.97 17.758 18.286
SU - 21.26 21.22 19.105 19.113
20MHz 6715 153 106 53 20.25 20.62 18.227 18.172
54 20.79 20.93 17.924 18.189
SU - 21.12 21.18 19.078 19.073
6855 181 106 53 20.54 20.75 18.222 18.205
54 20.81 20.90 18.314 18.313
SU -- 41.42 41.42 38.055 37.998
6565 123 82 23.22 24.99 12.215 18.018
106+26 84 28.07 24.80 19.157 19.252
85 20.78 18.90 12.159 11.643
SU - 41.28 40.84 37.924 38.011
40MHz 6685 147 82 21.55 24.23 16.561 11.907
106+26 84 25.96 26.26 19.335 19.806
85 22.35 24.10 18.200 17.966
SuU - 41.44 41.53 38.048 38.039
6345 179 82 25.08 22.76 17.602 17.999
106+26 84 29.00 26.94 19.655 19.529
85 23.89 24.87 18.112 18.076
SuU -- 81.15 81.33 77.388 77.595
6625 135 90 82.72 83.20 60.851 61.021
484+242 92 84.16 83.68 77.737 77.728
93 81.12 81.28 58.741 58.817
SU - 81.90 82.22 77.494 77.481
80MHz 6705 151 90 82.72 80.75 60.779 61.048
484+242 92 84.00 81.85 77.856 77.763
93 80.16 80.80 58.823 58.801
SU -- 81.58 81.58 77.493 77.512
6785 167 90 83.04 82.88 60.238 60.411
484+242 92 84.00 84.00 77.772 77.700
93 80.64 80.80 58.786 58.826
SuU - 166.40 163.80 157.100 157.100
160MHz 6665 484 106 63 27.84 27.52 18.098 18.642
S60 30.40 31.36 18.798 18.648
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Agilent Spectrum Analyzer
&

.8.16,106239,Cde

o [02:51:45 AM MIL1, 2024 NAUTO |0E-13:03 AM I11, 2024
enter Freg; 6.706000000 GHz Radio Std: None Frequency GenterFreq: 6.705000000 GHz Radio Std: Nene Frequency
== Trig:Free Run AvglHold: 1001100 == Trig: Free Run AvglHold: 5001500
#IFGain:Law MAtten: 30 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB Radio Device; BTS
Ref Offset 132 dB Ref Offset 12.98 dB
10 dBid Ref 30.00 dBm 1anawdu Ref 30.00 dBm
og og
Center Freq Center Freq
L 6.705000000 GHz, 6.705000000 GHz
0.00 .00
o o
00 - —_ - o
Center 6.705 GHz Span 160 MHz, CF st Center 6.705 GHz Span 160 MHz CF s
#Res BW 1 MHz #VEBW 3 MHz sweep 1ms|| . CFStep #Res BW 1 MHz #VBW 3 MHz Sweep ims|| o CFStep
Man| Man
Occupied Bandwidth Total Power 116.9 dBm Occupied Bandwidth Tatal Power 16.8 dBm
77.494 MHz — 61.048 MHz Preqonse]
Transmit Freq Error -31.796 kHz QBW Power 99.00 % OHz Transmit Freq Error 8.2991 MHz OBW Power 99.00 % OHz
x dB Bandwidth 81.90 MHz x dB -26.00 dB x dB Bandwidth 80.75 MHz xdB 26.00 dB
= Tgrans = Tgererss

80MHz - Mid Channel - SU (UNII-7) — Ant 6

80MHz - Mid Ch (484+242) R

U90 (UNII-7) — Ant 5
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9.2.5. 802.11be MIMO CDD MODE IN THE UNII-7 BAND

26 dB 99%
T = ch | o Bandwidth Bandwidth
- requenc anne
ey Tone (MHz) (MHz)
(S1sO) (MHz) Number Index
Ant 6 Ant5 Ant 6 Ant5
SU -- 21.27 21.21 19.125 19.088
11
6535 7 106426 82 20.55 19.42 18.063 17.984
83 20.89 19.43 18.235 17.988
SuU - 21.21 21.30 19.055 19.093
20MHz 6715 153 106426 82 20.87 19.94 18.080 18.075
83 21.08 20.02 18.206 17.956
SuU - 20.95 21.41 19.102 19.103
181
6855 8 106426 82 20.61 19.60 18.014 18.055
83 21.10 20.00 18.168 18.026
SuU - 40.95 41.15 38.015 38.019
6565 121 82 26.08 18.13 18.030 12.241
106+26 84 26.24 25.83 18.940 18.802
85 19.78 20.15 11.847 17.784
SuU - 41.09 41.13 38.089 38.017
40MHz 6685 145 82 25.05 19.79 17.279 17.653
106+26 84 26.08 25.56 19.753 19.232
85 23.18 20.30 18.107 17.802
SU -- 41.56 40.97 38.033 38.016
6345 177 82 24.54 20.04 17.980 17.936
106+26 84 26.72 24.40 19.396 19.100
85 23.72 20.09 17.372 17.855
SuU - 80.77 81.47 77.426 77.475
6625 135 90 81.09 71.08 61.356 58.824
484+242 92 82.22 81.65 77.827 77.874
93 74.08 78.34 58.846 58.777
SU -- 81.91 81.18 77.612 77.487
80MHz 6705 151 90 80.88 72.60 60.799 58.832
484+242 92 81.82 81.44 77.769 77.902
93 74.73 72.71 58.728 58.691
SU -- 80.78 81.86 77.544 77.542
6785 167 90 81.06 75.40 61.037 58.800
484+242 92 81.65 81.62 77.874 77.827
93 79.01 75.54 58.871 58.792
SU -- 164.50 164.00 157.290 157.180
160MHz 6665 143 61 28.35 29.84 31.720 27.547
242 62 44.31 45.11 39.072 38.738
S64 28.02 27.83 32.379 27.656
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03:22:07 84 M 13, 2024

L 3
enter Freq 6.665000000 GHz

0311657 404 M 11, 2004

U T SENEENT ALIGH AT SENEEINT
Center Freq: 6.665000000 GH. Radio Std: N Frequency Center Freq: 6665000000 G Radio Std: N Frequency
enter Freq 6.665000000 GHz .,. ek, Auu\n:ldﬂmﬂw ade one T:u‘ Frrv:.unll A\rgm:Id: 100100 e one
FFGain-Low  #Atten: 30 dB Radio Device: BTS WFGainlow  #Anen: 30 4B Radio Device: BTS
Ref Offset 132 dB Ref Offset 12.98 dB
10 dBldiv Ref 30.00 dBm 110 dBidiv Ref 30.00 dBm
Log Log
Center Freq CenterFreq|
6665000000 GHz| 6665000000 GHz
}
L
Center 6.665 GHz Span 320 MHz, CF Step) Center 6.665 GHz Span 320 MHz CF ste
#Res BW 2 MHz #VBW 6 MHz Sweep 1ms F2000000 MHZ [#Res BW 2 MHz #VBW 6 MHz Sweep 1ms 20500000 WEE
[Auta Man [fute Man|
Occuplied Bandwidth Total Power 12.9 dBm Occupied Bandwidth Total Power 13.0 dBm
1567.29 MHz Freqonee] 157.18 MHz Freqonsel
Transmit Freq Error -407.81 kHz OBW Power 99.00 % O Hz Transmit Freq Error -427.21 kHz OBW Power 99,00 % OHZ
x dB Bandwidth 164.5 MHz x dB -26.00 dB x dB Bandwidth 164.0 MHz x dB -26.00 dB
= gens sa fgemne

160MHz - Mid Channel - SU (UNII-7) — Ant 6

160MHz - Mid Channel - SU (UNII-7) — Ant 5

Agilent Spectrum Analyze
L

enter Freq 6.665000000 GHz

—
FGainLow

Trig:Frae
BAtten: 30 dB

4.6,
Run

Radie Device: BTS

Ref Offset 13.2 dB

10 dBidiv Ref 30.00 dBm

Frequency

FFGainLow

Trig: Frae Run
#Atten: 30 dB

GHz
AvglHold: 500500

Ref Offset 12.98 dB

d
10 dB/div Ref 30.00 dBm

Frequency

Center Freq|
6665000000 GHz]

Center 6.665 GHz ‘Span 320 MH
#Res BW 510 kHz #VBW 1.6 MHz Sweep 1533ms|| . CFStep
Occupied Bandwidth Total Power 6.81 dBm Man
32.379 MHz FreqOftset
Transmit Freq Error 63.175 MHz OBW Power 99.00 % 0Hz]
x dB Bandwidth 2802MHz  xdB -26.00 dB
o thsmns

Log

Center 6.665 GHz

Span 320 MHz

CenterFreq|
6665000000 GHz|

#Res BW 510 kHz #VBW 1.6 MHz Sweep 1.533 ms| CF Step
Occupied Bandwidth Total Power 6.92 dBm e Hen
27.656 MHz FreqOfrset
Transmit Freq Error 65.362 MHz OBW Power 99.00 % 0Hz
x dB Bandwidth 27.83MHz  xdB -26.00 dB
= P

160MHz - Mid Channel 242T RUS64 (UNII-7) Ant 6

160MHz - Mid Channel 242T RUS64 (UNII-7) Ant 5

Page 33 of 149

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

FAX:(510) 661-0888
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9.2.6. 802.11be MIMO SDM MODE IN THE UNII-7 BAND

26dB 99%
Bandwidth Bandwidth
UNII-7 Frequency Channel T RU (MHz) (MHz)
(MIMO CDD) (MHz) Number Index
Ant 6 Ant5 Ant 6 Ant5
SU -- 20.98 21.29 18.998 19.122
6535 117 106 53 20.92 20.32 18.121 18.121
54 21.12 20.68 18.308 18.050
SU -- 21.40 21.04 19.110 19.052
20MHz 6715 149 106 53 21.12 20.32 18.221 18.106
54 21.32 20.80 18.221 18.057
SU -- 21.08 20.96 19.099 19.050
6855 181 106 53 21.12 20.52 18.122 18.114
54 21.24 20.64 18.251 18.081
SU -- 41.38 40.98 37.992 37.966
6565 123 52426 70 20.61 19.29 17.517 17.295
75 22.82 19.48 17.652 17.196
SU -- 41.38 41.13 38.073 38.060
40MHz 6685 147 52426 70 21.78 19.17 17.505 17.190
75 22.37 19.28 17.841 17.118
SU -~ 41.57 41.27 38.002 38.183
6845 179 52426 70 21.20 19.30 17.603 17.208
75 22.34 19.51 17.534 17.281
SU -- 81.15 81.43 77.547 77.540
6625 135 90 77.93 77.09 58.671 58.558
484+242 92 81.48 81.25 77.696 77.781
93 78.34 70.90 58.640 58.625
SU -- 82.74 81.26 77.466 77.408
80MHz 6705 151 90 77.41 75.12 58.588 58.765
484+242 92 80.71 81.23 77.574 77.666
93 77.32 69.54 58.798 58.703
SU -~ 81.16 81.34 77.532 77.609
6785 167 90 74.09 69.86 58.803 58.654
484+242 92 81.13 81.07 77.690 77.883
93 73.20 71.69 58.588 58.713
SU -- 164.20 164.60 157.000 157.180
160MHz 6665 143 106 53 20.71 20.05 17.930 17.891
S60 23.88 20.87 17.985 17.842
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REPORT NO: 14982485-E30V3 DATE: 2024/08/21

9.3. VLP OUTPUT POWER AND PSD
LIMITS
FCC 8§15.407
Bands: 5.925-6.425 GHz and 6.525—6.875 GHz
(a)(9) For very low power devices operating in the 5.925-6.425 GHz and 6.525-6.875 GHz
bands, the maximum power spectral density must not exceed -5 dBm e.i.r.p in any 1-megahertz
band and the maximum e.i.r.p must not exceed 14 dBm.
TEST PROCEDURE
Conducted Output Power: KDB 789033 D02 v02r01, Section Il E.3.b (Method PM-G), because

the gated power measurement is used the calculation of EIRP power does not include any
corrections for duty factor.

The measurement method used for power spectral density is KDB 789033 D02 v02r01, Section
F

RESULTS

The plots in these sections are for reference settings only for different bandwidth and different
antenna ports.
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REPORT NO: 14982485-E30V3

DATE: 2024/08/21

DIRECTIONAL ANTENNA GAIN

For1TX:

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

For 2 TX:

CDD MIMO Tx chains used uncorrelated gain for EIRP calculation and correlated gain for PSD
EIRP calculation; SDM MIMO Tx chains used uncorrelated for both EIRP and PSD EIRP
caculation. For the straddle channels, the higher antenna gains were chosen between two
bands where straddle channels are located. The directional gains are as follows:

Frequency Range Antenna 6 Antenna 5 Uncorr(-?-lated Correlhated
Band Sub-band @Bi) (dBi) Chains Chains
(MHz) (dBi) (dBi)
Sub-band 1
(5955 - 6095) 1.3 -2.6 -0.23 2.58
(Disabled)
Sub-band 2
UNII-5 -0.70 -2.20 -1.39 1.59
(6115 - 6255)
Sub-band 3
(6275 - 6415) 0.40 -2.40 -0.78 2.12
UNI7 6535 - 6855 -0.50 -1.90 -1.14 1.84

Directional Gain Calculation:

ANSI C63.10-2013 section 14.4.3

Uncorrelated directional gain=10*LOG((10"(Ant6/10)+10"(Ant5/10))/2)
Correlated directional Gain=10*LOG(((10"(Ant6/20)+10"(Ant5/20))"2)/2)

Sample Calculation at UNII-5 Band:
Ant6=-0.70, Ant5=-2.20
Uncorrelated Antenna gain=10log[(107(-0.70/10)+107(-2.20/10))/2]=-1.39 dBi

Correlated Antenna gain=10log[(107(-0.70/20)+10"(-2.20/20))"2)/2]=1.59dBi
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REPORT NO: 14982485-E30V3 DATE: 2024/08/21

EIRP Calculation:
1Tx
EIRP corr'd power =Ant6 + Antenna Gain

Sample Calculation at UNII-5 Band:
Ant6(low channel 106+26T, RU 82) Power=2.91 dBm

EIRP corr'd power = 2.91 + (-0.70) = 2.21 dBm

2TX
EIRP corr'd power = 10*LOG(107(Ant6/10)+10~Ant5/10)) + uncorrelated directional gain

Sample Calculation at UNII-5 Band:
Ant6(low channel 106+26T, RU 82) Power=-2.32 dBm, Ant5 Power=-2.17

EIRP corrd power =10*LOG(107(-2.32/10)+107(-2.17/10)) + (-1.39) = -0.62 dBm
EIRP PSD Calculation:

1Tx
EIRP corrd PSD = DCCF + Ant6 + Antenna Gain

Sample Calculation at UNII-5 Band:
Ant6(low channel 106+26T, RU 82) PSD=-5.79 dBm/1MHz

EIRP corr’d PSD = 0 + -5.79 + (-0.70) = -6.490 dBm/1MHz
2Tx (CDD)
EIRP corr'd PSD = (10*LOG(10*((DCCF +Ant6)/10)+107~(DCCF+Ant5)/10)))+correlated

directional gain

Sample Calculation at UNII-5 Band:
Ant6(low channel 106+26T, RU 82) PSD=-12.191 dBm/1MHz, Ant5 PSD=-11.940 dBm/1MHz

EIRP corr'd PSD = =(10*LOG(107((0+(-12.191))/10)+107((0+(-11.940))/10)))+(1.59) = -7.463
dBm/1MHz

2Tx (SDM)
EIRP corr'd PSD = =(10*LOG(10"((DCCF+C39)/10)+10"((DCCF +D39)/10)))+uncorrelated
directional gain

Sample Calculation at UNII-5 Band:
Ant6(low channel 106+26T, RU 82) PSD=-8.767 dBm/1MHz, Ant5 PSD=-8.050 dBm/1MHz

EIRP corr'd PSD = =(10*LOG(107((0+(-8.767))/10)+107((0+(-8.050))/10)))+(-1.39) = -6.773
dBm/1MHz
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REPORT NO: 14982485-E30V3 DATE: 2024/08/21

9.3.1. 802.11be SISO MODE IN THE UNII-5 BAND - LOW POWER

Conducted EIRP Conducted EIRP
Duty Factor
LP (dB) Ant6 | Ant5 Power (Gated) Power PSD PSD
UNII's Gain | Gain |Freduency|Channel} " = RU (dBm) (Limit = 14dBm EIRP) (dBm/MHz) (Limit = -5 dBm/MHz EIRP)
N N (MHz) |[Number Index
(S1S0) Partial | (dBi) | (dBi)
SuU RU Ant 6 Ant5 Ant 6 Ant5 Ant 6 Ant5 Ant 6 Ant5
SU -- 5.18 4.95 4.48 2.75 -5.692 -6.452 -6.392 -8.652
-0.70 | -2.20 6115 33 106+ 26 82 2.91 2.69 2.21 0.49 -5.790 -7.290 -6.490 -9.490
83 2.94 2.72 2.24 0.52 -5.255 -7.022 -5.955 -9.222
N -- 5.23 4.95 4.53 2.75 -5.588 -6.857 -6.288 -9.057
20MHz 0.00 | 0.00 | -0.70 | -2.20 6175 45 106+ 26 82 2.76 2.71 2.06 0.51 -5.061 -7.086 -5.761 -9.286
83 2.99 2.71 2.29 0.51 -4.887 -6.835 -5.587 -9.035
SU - 4.17 4.49 4.57 2.09 -7.321 -7.102 -6.921 -9.502
0.40 | -2.40 6415 93 106+ 26 82 1.99 2.2 2.39 -0.20 -7.365 -7.441 -6.965 -9.841
83 1.96 2.22 2.36 -0.18 -7.181 -7.438 -6.781 -9.838
Ny -- 8.21 7.95 7.51 5.75 -5.517 -6.642 -6.217 -8.842
20.70 | -2.20 6125 35 82 2.99 2.72 2.29 0.52 -5.898 -7.416 -6.598 -9.616
106+ 26 84 2.97 2.73 2.27 0.53 -5.692 -7.202 -6.392 -9.402
85 2.95 2.65 2.25 0.45 -5.328 -7.099 -6.028 -9.299
SU -- 8.22 7.99 7.52 5.79 -5.755 -6.591 -6.455 -8.791
40MHz 0.00 | 0.00 | -0.70 | -2.20 6165 43 82 2.95 2.71 2.25 0.51 -5.706 -7.277 -6.406 -9.477
106+ 26 84 2.83 2.66 2.13 0.46 -5.433 -7.088 -6.133 -9.288
85 2.99 2.72 2.29 0.52 -5.059 -7.065 -5.759 -9.265
SU -- 7.24 7.45 7.64 5.05 -7.217 -7.064 -6.817 -9.464
0.40 | -2.40 6405 91 82 1.91 2.22 2.31 -0.18 -7.723 -6.789 -7.323 -9.189
106+ 26 84 1.94 2.15 2.34 -0.25 -7.556 -6.863 -7.156 -9.263
85 1.99 2.17 2.39 -0.23 -7.39 -6.916 -6.990 -9.316
SU - 11.08 10.9 10.38 8.70 -6.269 -6.446 -6.269 -6.446
20.70 | -2.20 6145 39 71 0.87 0.55 0.17 -1.65 -6.077 -6.259 -6.077 -6.259
52+26 74 0.89 0.67 0.19 -1.53 -6.178 -6.323 -6.178 -6.323
80 0.98 0.57 0.28 -1.63 -6.573 -6.755 -7.273 -8.955
N -- 11.24 10.99 10.54 8.79 -6.990 -6.967 -7.690 -9.167
80MHz 0.00 | 0.00 | -0.70 | -2.20 6225 55 71 0.99 0.64 0.29 -1.56 -6.199 -6.552 -6.899 -8.752
52+26 74 0.94 0.68 0.24 -1.52 -6.028 -6.254 -6.728 -8.454
80 0.86 0.68 0.16 -1.52 -6.204 -6.52 -6.904 -8.720
N -- 10.23 10.38 10.63 7.98 -7.470 -6.537 -7.470 -6.537
0.40 | -2.40 6385 87 71 -0.19 0.21 0.21 -2.19 -7.760 -7.739 -7.760 -7.739
52+26 74 -0.01 0.19 0.39 -2.21 -7.614 -7.589 -7.614 -7.589
80 -0.08 0.2 0.32 -2.20 -7.513 -7.132 -7.113 -9.532
Ny - 13.49 13.17 12.79 10.97 -6.506 -6.675 -6.506 -6.675
-0.70 | -2.20 6185 47 484 65 8.15 7.98 7.45 5.78 -6.002 -5.708 -6.002 -5.708
160MHz | 0.18 | 0.00 S66 8.16 7.89 7.46 5.69 -6.377 -6.499 -6.377 -6.499
SU -- 12.44 12.59 12.84 10.19 -8.081 -6.481 -8.081 -6.481
0.40 | -2.40 6345 79 484 65 7.23 7.35 7.63 4.95 -7.382 -7.373 -7.382 -7.373
S66 7.22 7.4 7.62 5.00 -7.314 -7.143 -7.314 -7.143

Note:
EIRP Output Power (dBm) = Measured Conducted Power (dBm)+ Peak Antenna Gain (dBi)

EIRP PSD (dBm/MHz) = Measured Conducted PSD (dBm/MHZz) + Duty Factor (dB) + Peak Antenna Gain
(dBi)
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9.3.2. 802.11be MIMO CDD MODE IN THE UNII-5 BAND - LOW POWER

Duty Factor Un- Correlated Conducted EIRP MIMO Conducted PSD EIRP MIMO
tJPNﬁE? (dB) C::::::‘d Antenna |Frequency|Channel Tone RU pover(Gated) Power [dBm/ns) PSD
™Moy | ¢y Partial Gain Gain (MHz) |Number Index Ant6 Ants (Limit= Ant6 Ants (Limit=-5
Rus (dBi) (dBi) G [0 14dBm EIRP) [ G dBm/MHz EIRP)
SU - -0.07 0.19 1.68 -11.659 -11.326 -6.889
-1.39 1.59 6115 33 106426 82 -2.32 -2.17 -0.62 -12.191 -11.94 -7.463
83 -2.35 -2.20 -0.65 -12.021 -11.72 -7.268
20MHz 0.00 | 0.00 NY] -- -0.01 0.17 1.70 -11.696 -11.49 -6.991
-1.39 1.59 6175 45 106426 82 -2.33 -2.16 -0.62 -12.26 -11.992 -7.524
83 -2.26 -2.12 -0.57 -12.091 -11.525 -7.198
-0.78 2.12 6415 93 SU - -0.54 -0.06 1.94 -12.59 -11.382 -6.814
SU -- 2.99 3.16 4.70 -11.375 -11.145 -6.658
139 1.59 6125 35 82 -2.26 -2.24 -0.63 -11.778 -12.346 -7.452
106+26| 84 -2.26 -2.18 -0.60 -12.345 -12.041 -7.590
85 -2.3 -2.21 -0.63 -12.153 -11.804 -7.375
40MHz 0.00 | 0.00 SU - 2.93 3.21 4.69 -11.624 -11.289 -6.853
139 1.59 6165 23 82 -2.26 -2.16 -0.59 -12.629 -12.339 -7.881
106+26 | 84 -2.3 -2.15 -0.60 -12.7 -12.362 -7.927
85 -2.31 -2.22 -0.64 -12.243 -11.981 -7.510
-0.78 2.12 6405 91 SU -- 2.47 2.95 4.95 -11.858 -11.53 -6.561
SU - 5.96 6.15 7.68 -11.697 -11.459 -6.976
139 1.59 6145 39 82 -2.37 -2.15 -0.64 -11.46 -10.878 -6.559
106+26| 85 -2.33 -2.22 -0.65 -11.353 -11.109 -6.629
89 -2.26 -2.10 -0.56 -11.557 -11.293 -6.823
80MHz 0.00 | 0.00 SU - 5.99 6.24 7.74 -12.383 -11.548 -7.345
139 1.59 6225 55 82 -2.35 -2.09 -0.60 -12.17 -11.837 -7.400
106+26| 85 -2.3 -2.04 -0.55 -11.564 -11.229 -6.793
89 -2.36 -2.05 -0.58 -11.992 -11.652 -7.218
-0.78 2.12 6385 87 SU - 5.48 5.89 7.92 -11.718 -11.574 -6.515
SU -- 8.07 8.46 9.89 -11.667 -11.464 -6.784
-1.39 1.59 6185 47 484 65 2.99 3.13 4.68 -11.206 -10.977 -6.490
160MHz | 0.18 | 0.00 S66 2.76 3.09 4.55 -12.037 -11.212 -7.005
SU -- 7.74 8.22 10.22 -12.515 -11.913 -7.423
-0.78 212 6345 79 484 65 2.41 2.90 4.89 -12.533 -12.082 -7.171
S66 2.49 2.93 4.95 -11.977 -11.276 -6.482

Note:
EIRP MIMO Output Power (dBm) = Measured Conducted Power (dBm) (Ant 6 + Ant 5) + Un-
Correlated Antenna Gain (dBi)

EIRP MIMO PSD (dBm/MHz) = Measured Conducted PSD (dBm/MHz) (Ant 6 + Ant 5) + Duty
Factor (dB) + Correlated Antenna Gain (dBi)
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9.3.3. 802.11be MIMO SDM MODE IN THE UNII-5 BAND — LOW POWER

Duty Factor Un- Conducted Conducted PSD
Correlated EIRP MIMO EIRP MIMO
LP SDM (dB) Correlated Power (Gated) (dBm/MHz)
UNIL5 J— Ante.nna Frequency|Channel Tone RU P::v«{er ) P'SD
(MIMO) su Partial i Galln (MHz) |Number Index Ant6 Ants (Limit= Ant6 Ants (Limit=-5
Rus (dBi) (dBi) 14dBm EIRP) dBm/MHz EIRP)

SU -- 2.98 3.24 4.73 -8.956 -8.205 -6.944

-1.39 1.59 6115 33 106426 82 0.73 0.98 2.48 -8.767 -8.050 -6.773

83 0.72 0.86 2.41 -8.918 -8.267 -6.960

SU -- 2.95 3.23 4.71 -8.855 -8.547 -7.078

20MHz 0.00 [ 0.00 -1.39 1.59 6175 45 106426 82 0.72 0.97 2.47 -8.570 -8.382 -6.855

83 0.75 0.95 2.47 -8.972 -8.733 -7.231

SU -- 2.48 2.69 4.82 -9.259 -8.708 -6.744

-0.78 2.12 6415 93 106426 82 0.23 0.4 2.55 -8.948 -8.328 -6.397

83 0.17 0.48 2.56 -8.998 -8.763 -6.649

SU - 5.99 6.14 7.69 -8.819 -8.431 -7.000

139 1.59 6125 35 82 0.67 0.89 2.40 -8.612 -8.442 -6.906

106+26| 84 0.72 0.94 2.45 -9.029 -8.451 -7.110

85 0.67 0.98 2.45 -8.929 -8.643 -7.163

SU -- 5.89 6.16 7.65 -9.291 -8.592 -7.307

40MHz | 0.00 | 0.00 | -1.39 1.59 6165 43 82 0.65 0.9 ek 9311 -8.783 ZA

106+26( 84 0.72 0.94 2.45 -8.975 -8.656 -7.192

85 0.74 0.86 2.42 -9.021 -8.569 -7.169

SU -- 5.49 5.65 7.80 -9.310 -9.038 -6.942

82 0.21 0.35 2.51 -9.667 -9.201 -7.197

078 212 6405 % 106426 8a 0.17 0.29 2.46 -9.609 -8.959 -7.042

85 0.24 0.38 2.54 -9.323 -8.882 -6.867

SU - 8.99 9.12 10.68 -8.481 -8.320 -5.389

139 1.59 6145 39 71 -1.27 -1.14 0.42 -9.558 -9.208 -6.369

52+26| 74 -1.25 -1.11 0.44 -9.604 -9.269 -6.423

80 -1.27 -1.13 0.42 -9.687 -9.369 -7.905

SU -- 8.99 9.24 10.74 -9.358 -8.814 -7.457

80MHz 0.00 | 0.00 139 1.59 6225 55 71 -1.33 -1.01 0.45 -9.399 -8.656 -7.391

52+26| 74 -1.26 -1.09 0.45 -9.226 -8.223 -7.075

80 -1.32 -1.02 0.45 -9.399 -8.054 -7.054

SU -- 8.46 8.7 10.81 -9.256 -8.985 -6.108

.0.78 212 6385 87 71 -1.78 -1.67 0.51 -10.990 -10.696 -7.830

52+26| 74 -1.87 -1.61 0.49 -10.603 -10.313 -7.445

80 -1.87 -1.68 0.46 -10.975 -10.645 -8.577

SU -- 11.22 11.46 12.96 -8.899 -8.590 -5.731

-1.39 1.59 6185 47 284 65 5.97 6.15 7.68 -9.354 -8.971 -6.148

160MHz | 0.18 | 0.00 S66 5.90 6.12 7.63 -9.183 -8.770 -5.961

SU -- 10.74 10.94 13.07 -9.538 -8.931 -7.604

-0.78 2.12 6345 79 484 65 5.49 5.70 7.83 -9.351 -9.426 -6.378

S66 5.41 5.72 7.80 -9.722 -9.425 -6.561

Note:

EIRP MIMO Output Power (dBm) = Measured Conducted Power (dBm) (Ant 6 + Ant 5) + Un-
Correlated Antenna Gain (dBi)

EIRP MIMO PSD (dBm/MHz) = Measured Conducted PSD (dBm/MHz) (Ant 6 + Ant 5) + Duty
Factor (dB) + Un-Correlated Antenna Gain (dBi)
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9.3.4. 802.11be SISO MODE IN THE UNII-7 BAND — LOW POWER

Duty Factor Conducted EIRP Conducted EIRP
LP (dB) Ant1 | Ant2 . Power (Gated) Power PSD PSD
UNIL7 Gain | Gain |Frequency|Channel| ' | RU (dBm) (Limit = 14dBm EIRP) (dBm/MHz) (Limit = -5 dBm/MHz EIRP)
N N (MHz) [Number Index
(SIsO) Partial | (dBi) | (dBi)
su RU Ant 6 Ant 5 Ant 6 Ant5 Ant 6 Ant 5 Ant 6 Ant5
SuU -- 5.14 5.7 4.64 3.80 -6.377 -5.797 -6.877 -7.697
6535 117 106 53 2.23 2.66 1.73 0.76 -5.697 -5.688 -6.197 -7.588
2050 | -1.90 54 2.2 2.71 1.70 0.81 -5.822 -5.384 -6.322 -7.284
SuU -- 5.21 5.72 4.71 3.82 -6.616 -6.103 -7.116 -8.003
20MHz 0.00 | 0.00 6715 149 106 53 2.25 2.65 1.75 0.75 -6.463 -5.958 -6.963 -7.858
54 2.24 2.73 1.74 0.83 -5.733 -5.726 -6.233 -7.626
SU - 5.24 5.68 4.74 3.78 -6.662 -6.196 -7.162 -8.096
-0.50 | -1.90 6855 181 106 53 2.22 2.67 1.72 0.77 -6.714 -6.201 -7.214 -8.101
54 2.19 2.66 1.69 0.76 -6.549 -6.009 -7.049 -7.909
SuU -- 8.22 8.66 7.72 6.76 -6.922 -6.403 -7.422 -8.303
6565 123 82 2.92 3.49 2.42 1.59 -6.438 -5.683 -6.938 -7.583
106+26| 84 2.95 3.40 2.45 1.50 -6.47 -5.859 -6.970 -7.759
85 2.91 3.30 2.41 1.40 -6.667 -6.007 -7.167 -7.907
SuU - 8.18 8.73 7.68 6.83 -6.968 -6.453 -7.468 -8.353
A40MHz 0.00| 0.00 | -050]-1.90 6685 147 82 2.99 3.36 2.49 1.46 -6.853 -6.476 -7.353 -8.376
106+26( 84 2.98 3.49 2.48 1.59 -6.564 -5.983 -7.064 -7.883
85 2.98 3.33 2.48 1.43 -6.292 -5.875 -6.792 -7.775
SuU -- 8.24 8.66 7.74 6.76 -7.703 -7.462 -8.203 -9.362
6845 179 82 2.99 3.33 2.49 1.43 -6.868 -6.245 -7.368 -8.145
106+26( 84 2.9 3.49 2.40 1.59 -6.758 -6.339 -7.258 -8.239
85 2.99 3.42 2.49 1.52 -6.929 -6.462 -7.429 -8.362
SU -- 11.15 11.66 10.65 9.76 -6.551 -5.661 -7.051 -7.561
050 | -1.90 6625 129 484+ 90 9.83 10.44 9.33 8.54 -6.72 -5.910 -7.220 -7.810
242 92 9.99 10.47 9.49 8.57 -6.406 -5.816 -6.906 -7.716
93 9.85 10.46 9.35 8.56 -6.571 -5.837 -7.071 -7.737
SU -- 11.13 11.71 10.63 9.81 -6.757 -5.65 -7.257 -7.550
80MHz 0.00 | 0.00 | -0.50 | -1.90 6705 145 484+ 90 9.8 10.47 9.30 8.57 -6.895 -5.761 -7.395 -7.661
242 92 9.94 10.45 9.44 8.55 -6.947 -5.938 -7.447 -7.838
93 9.86 10.49 9.36 8.59 -6.914 -6.125 -7.414 -8.025
SU -- 11.23 11.64 10.73 9.74 -7.211 -5.701 -7.711 -7.601
2050 | -1.90 6785 161 484+ 90 9.92 10.42 9.42 8.52 -7.149 -6.669 -7.649 -8.569
242 92 9.79 10.46 9.29 8.56 -6.998 -6.897 -7.498 -8.797
93 9.9 10.44 9.40 8.54 -6.922 -6.744 -7.422 -8.644
SuU -- 13.49 13.95 12.99 12.05 -6.443 -6.021 -6.763 -7.741
160MHz | 0.18 | 0.00 | -0.50 | -1.90 6665 143 106 53 2.15 2.64 1.65 0.74 -6.841 -5.570 -7.341 -7.470
S60 2.24 2.65 1.74 0.75 -6.275 -6.152 -6.775 -8.052

Note:
EIRP Output Power (dBm) = Measured Conducted Power (dBm)+ Peak Antenna Gain (dBi)

EIRP PSD (dBm/MHz) = Measured Conducted PSD (dBm/MHz) + Duty Factor (dB) + Peak Antenna Gain
(dBi)
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9.3.5. 802.11be MIMO CDD MODE IN THE UNII-7 BAND - LOW POWER

Duty Factor Un- Correlated Conducted EIRP MIMO Conducted PSD EIRP MIMO
LP CDD (dB) Correlated Power (Gated) (dBm/MHz)
Antenna (Frequency|Channel RU Power PSD
UNII-7 Antenna B Tone L. ..
(MIMO) Partial Gain Gain (MHz) [Number Index (Limit = (Limit=-5
SU | pus e (dBi) PG Ant5 | 1adBmEIRP) [ ANt6 Ant5 | 4Bm/MHz EIRP)
SU -- -0.27 -0.29 1.59 -12.272 -11.915 -7.240
6535 117 106426 82 -2.56 -2.32 -0.57 -11.923 -11.646 -6.932
83 -2.59 -2.45 -0.65 -11.397 -11.325 -6.511
SU -- -0.31 -0.58 1.43 -12.743 -12.459 -7.748
20MHz 0.00 [ 0.00 -1.14 1.84 6715 153 106426 82 -2.64 -2.49 -0.69 -12.517 -12.372 -7.594
83 -2.57 -2.44 -0.63 -12.421 -12.136 -7.426
N -- -0.29 -0.21 1.62 -11.800 -11.986 -7.042
6855 181 106426 82 -2.55 -2.30 -0.55 -12.201 -12.034 -7.266
83 -2.69 -2.45 -0.70 -12.296 -12.06 -7.326
SU -- 2.74 2.96 4.72 -11.277 -11.888 -6.721
6565 121 82 -2.52 -2.3 -0.54 -11.756 -12.281 -7.160
106+26 | 84 -2.56 -2.37 -0.59 -11.889 -12.182 -7.183
85 -2.53 -2.35 -0.57 -11.885 -12.057 -7.120
N -- 2.72 2.91 4.69 -12.796 -12.31 -7.696
2 -2.52 -2.31 -0.54 -11. -12.367 -7.324
40MHz 0.00 | 0.00 -1.14 1.84 6685 145 8 5 3 05 9 36 2
106+26 | 84 -2.73 -2.39 -0.69 -12.133 -12.575 -7.498
85 -2.51 -2.32 -0.54 -12.162 -12.569 -7.510
SU - 2.73 2.88 4.68 -11.328 -13.003 -7.235
82 -2.58 -2.27 -0.55 -11.384 -13.299 -7.386
6845 177
106+26 | 84 -2.56 -2.26 -0.54 -11.293 -13.135 -7.267
85 -2.52 -2.34 -0.56 -11.425 -13.143 -7.349
NV - 5.61 5.97 7.66 -11.863 -11.625 -6.892
114 184 6625 129 37 4.49 4.72 6.48 -11.863 -11.676 -6.918
484+242| 45 4.45 4.62 6.41 -11.797 -11.654 -6.875
52 4.36 4.73 6.42 -12.152 -11.875 -7.161
SU - 5.74 5.91 7.70 -12.455 -11.448 -7.072
goMHz | 0.00 | 0.00 114 184 6705 145 37 4.49 4.63 6.43 -12.475 -12.102 -7.434
484+242( 45 4.5 4.67 6.46 -11.942 -11.815 -7.028
52 4.49 4.73 6.48 -12.131 -11.745 -7.083
N - 5.6 5.88 7.61 -12.487 -11.444 -7.084
114 184 6785 161 37 4.48 4.73 6.48 -12.52 -11.749 -7.267
484+242| 45 4.34 4.67 6.38 -12.611 -12.346 -7.626
52 4.29 4.61 6.32 -12.431 -12.178 -7.452
SU - 7.93 8.21 9.94 -12.415 -11.854 -7.095
160MHz | 0.18 | 0.00 | -1.14 1.84 6665 143 61 1 033 011 165 11925 | 11857 7050
242 62 -0.28 -0.12 1.67 -12.150 -11.821 -7.132
S64 -0.26 -0.12 1.68 -12.427 -11.614 -7.151

Note:
EIRP MIMO Output Power (dBm) = Measured Conducted Power (dBm) (Ant 6 + Ant 5) + Un-
Correlated Antenna Gain (dBi)

EIRP MIMO PSD (dBm/MHz) = Measured Conducted PSD (dBm/MHz) (Ant 6 + Ant 5) + Duty
Factor (dB) + Correlated Antenna Gain (dBi)
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9.3.6. 802.11be MIMO SDM MODE IN THE UNII-7 BAND — LOW POWER

Duty Factor Un- Correlated Conducted EIRP MIMO Conducted PSD EIRP MIMO
LP CDD (dB) Correlated Power (Gated) (dBm/MHz)
UNIL7 Jr—. Ante.nna Frequency|Channel Tone RU Pf)w.er . P.SD
(MIMO) su Partial Gain Gal'n (MHz) |Number Index Ant6 Ants (Limit= Ant6 AntS (Limit=-5
s (dBi) (dBi) 14dBm EIRP) dBm/MHz EIRP)
SU -- 2.70 2.94 4.69 -8.796 -8.627 -6.840
6535 117 106 53 -0.30 -0.11 1.67 -8.789 -8.240 -6.636
114 1.84 54 -0.39 -0.05 1.65 -8.711 -8.317 -6.639
SU -- 2.58 2.86 4.59 -9.205 -8.886 -7.172
20MHz 0.00 | 0.00 6715 153 106 53 -0.34 -0.08 1.66 -8.977 -8.353 -6.784
54 -0.27 -0.09 1.69 -8.973 -8.184 -6.690
SU -- 2.74 2.92 4.70 -9.193 -8.953 -7.201
-1.14 1.84 6855 181 106 53 -0.25 -0.12 1.69 -9.030 -8.322 -6.791
54 -0.27 -0.06 1.71 -9.019 -8.311 -6.780
SU -- 5.68 5.91 7.67 -9.354 -8.493 -7.032
6565 123 52426 70 -1.51 -1.29 0.47 -8.930 -8.259 -6.711
75 -1.52 -1.28 0.47 -8.908 -8.356 -6.753
SU -- 5.74 5.94 7.71 -9.366 -8.615 -7.104
40MHz 0.00 | 0.00 -1.14 1.84 6685 147 52426 70 -1.61 -1.33 0.42 -9.555 -8.521 -7.137
75 -1.52 -1.30 6.62 -9.453 -8.305 -6.971
SU -- 5.66 5.90 7.65 -10.219 -8.899 -7.639
6845 179 52426 70 -1.53 -1.35 0.43 -10.258 -8.277 -7.285
75 -1.55 -1.29 0.45 -9.969 -8.241 -7.149
SU -- 8.71 8.95 10.70 -8.995 -8.844 -7.049
114 184 6625 129 484+ 90 7.42 7.65 9.41 -9.303 -9.041 -7.300
242 92 7.33 7.71 9.39 -8.959 -8.837 -7.027
93 7.32 7.73 9.40 -8.916 -8.948 -7.062
SU -- 8.65 8.91 10.65 -9.149 -8.813 -7.107
80MHz | 0.00 [ 0.00 | -1.14 1.84 6705 149 | 484+ |2 7.45 7.69 2 9278 -8.901 Z2
242 92 7.49 7.72 9.48 -9.277 -8.991 -7.261
93 7.38 7.69 9.41 -9.289 -8.901 -7.220
SU - 8.72 8.91 10.69 -9.276 -8.854 -7.190
114 1.84 6785 161 484 + 90 7.44 7.64 9.41 -8.926 -8.754 -6.969
242 92 7.42 7.62 9.39 -9.059 -8.888 -7.102
93 7.46 7.65 9.43 -8.962 -8.671 -6.944
SU -- 10.94 11.21 12.95 -9.515 -9.210 -7.310
160MHz | 0.18 | 0.00 -1.14 1.84 6665 143 106 53 -0.26 -0.08 1.70 -8.817 -8.406 -6.736
S60 -0.28 -0.01 1.73 -8.792 -8.370 -6.706
Note:

EIRP MIMO Output Power (dBm) = Measured Conducted Power (dBm) (Ant 6 + Ant 5) + Un-
Correlated Antenna Gain (dBi)

EIRP MIMO PSD (dBm/MHz) = Measured Conducted PSD (dBm/MHz) (Ant 6 + Ant 5) + Duty
Factor (dB) + Un-Correlated Antenna Gain (dBi)
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9.4. VLP SPURIOUS EMMISSIONS IN-BAND - EMISSION MASK
LIMITS

FCC 8§15.407

(b)(7) For transmitters operating within the 5.925-7.125 GHz bands: power spectral density must
be suppressed by 20 dB at 1 MHz outside of channel edge, by 28 dB at one channel bandwidth
from the channel center, and by 40 dB at one- and one-half times the channel bandwidth away
from channel center. At frequencies between one megahertz outside an unlicensed device’s
channel edge and one channel bandwidth from the center of the channel, the limits must be
linearly interpolated between 20 dB and 28 dB suppression, and at frequencies between one
and one- and one-half times an unlicensed device’s channel bandwidth, the limits must be
linearly interpolated between 28 dB and 40 dB suppression. Emissions removed from the
channel center by more than one- and one-half times the channel bandwidth must be
suppressed by at least 40 dB.

TEST PROCEDURE

Follow KCB 987594 D02 v01r01, Section II-J, RBW & VBW settings were based on 26dB
bandwidth test settings. Only RU26 tone for all bandwidths, the RBW & VBW settings were
used equal or greater than 26dB bandwidth test settings.

Band Tones 20MHz 40MHz 80MHz 160MHz
UNII-S Partial RU | 300kHz/910kHz | 510kHz/1.6MHz | 510kHz/1.6MHz 510kHz/1.6MHz
SuU 300kHz/910kHz | 510kHz/1.6MHz | 1MHz/3MHz 2MHz/6MHz

300kHz/910kHz (SISO/SDM)
UNIl-7 | Partial RU 300kHz/910kHz | 510kHz/1.6MHz | 1MHz/3MHz 510kHz/1.6MHz (CDD)

Su 300kHz/910kHz | 510kHz/1.6MHz | 1MHz/3MHz 2MHz/6MHz

RESULTS

For mask and bandwidth measurements partial RU allocations are tested with the RUs allocated
at the lower and upper positions within the channel for the low mid and high channels in each
band. Additionally, the center channel is also tested with the RU allocated in the center of the
channel to verify that the low / high RU allocations are worst case.
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9.4.1. 802.11be EHT20 MODE IN THE UNII-5 BAND

1TX Antenna 6 MODE (FCC+IC) MOBILE — 106 + 26-Tones, RU Index 82
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1TX Antenna 6 MODE (FCC+IC) MOBILE — 106 + 26-Tones, RU Index 83
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1TX Antenna 5 MODE (FCC+IC) MOBILE — 106 + 26-Tones, RU Index 82

Page 55 of 149

[ eyt Spectram hlyzes - APBI22.5 16105046/ 35300 Temp B e e [ Xeysoh Spectmem Amalyzer - APZSZ2 .18 10GMB33506, Termp B =
L RF D S| NT) TGN AT 05:48:14 PMJul 10, 2024 Fraquency L I |E oc | I 1 ALIGN AUT: 06:48:45 PM Jul 10, 2024 Frequency
#Avg Type: RMS TRACE 6 5000000 GH #Avg Type: RMS TRACE[TT= 5 7 5 6
N 5'115['“3;20“ G,',‘Lf,.;_, —o= Trig: FreeRun Aug\BHJ:.QIWIM v e WFE p,é Fast Trig: Free Run A..,Mé"mm
PASS IFGain:Low #arren: 20 dB IFGain:Law #Atten: 20 dB
Auto Tune| Mkr3 6 Auto Tune|
Ref Offset 1298 d8 Ref Offsst 1298 dB R
10 dBidiv Ref 10,00 dBm L?:cls'cli. Ref 10.00 dBm
v v
Trace 1 Pass race 1 Pass
T . CenterFreq| L = A ‘Center Freq|
O 6.115000000 GHz| W 61765000000 GHz|
StartFreq StartFreq
6065000000 GHz 6.125000000 GHz
& ¢ | 9] ¢
Stop Freq Stop Freq
6.165000000 GHz 6.225000000 GHz
A "
Center 6.11500 GHz Span 100.0 MHz CF Step Center 6.17500 GHz Span 100.0 MHz CF Step|
#Res BW 300 kHz #VBW 910 kHz* Sweep 1.000 ms (1001 pts) 10.000000 MHz| #Res BW 300 kHz #VBW 910 kHz* Sweep 1.000 ms (1001 pts) | 10.000000 Mz,
Auto Man an|
IS e Y| [_Funcrion ] Funcrion woTk __Funcrion vawe i | S IS S S 1 NS TV -
PN ¢ dher  gmen Shp pmm e
. z ! m iz X m
o N f 61494GHz  60879dBm Freq Offset N f 62208GHz  -60.585 dBm FreqOffset
4 0 Hz| 4 0 Hz|
[ 5
6 ]
7 7
8 Scale Type g Scale Type
9
i 10
}10 Log Lin| 1 Leg Lin|
o p— usc starus
= o e
enter Freq 6,415000000 GHz #Avg Type: RMS muce[ - og|  Frequancy
= NFE PN Fast —5~ Trig: FreeRun AvglHeld: 100100
PASS IFGsimLow  #Atten: 20 4B
MKkr Auto Tune|
Ref Offset 1299 dB !
10 dBidiv Ref 10.00 dBm
Trace 1 Pass
T . Center Freq|
o] 6.415000000 GHz|
I StartFreq
6365000000 GHz
Stop Freq
6.465000000 GHz
i
Center 641500 GHz Span 100.0 MHz CF Step
#Res BW 300 kHz #VBW 910 kHz* Sweep 1.000 ms (1001 pts) 10.000000 MHz|
Auto Man|
|Bevcosrrdsal % 1 ¥ FUNCTIon ] FUNCTIGN WOTHL__FUNCTion VAU
1 N f 6.416 2 GHz -12.632 dBm
2 N f 63893GHz  -69.922dBm
= f 6.4636 GHz -60.697 dBm Freq Offset
4 0 Hz|
5
8
7
8 Scale Type
g
:1" Log Lin|
sc sTarus

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

FAX:(510) 661-0888




REPORT NO: 14982485-E30V3 DATE: 2024/08/21

1TX Antenna 5 MODE (FCC+IC) MOBILE — 106 + 26-Tones, RU Index 83
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