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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Sonos Inc.
301 Coromar Dr.
Goleta, CA 93117 USA

EUT DESCRIPTION: Wireless Smart Speaker
BRAND: Sonos
MODEL.: S55
SERIAL NUMBER: Radiated: 000E58BF9FD11
Conducted: 000E58661EF23
DATE TESTED: 2024-04-01 to 2024-05-13
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC 47 CFR Part 15 Subpart C Complies
ISED RSS-247 Issue 3 Complies
ISED RSS-GEN Issue 5 + AL + A2 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.
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Approved & Released For
UL Verification Services Inc. By:

v

Prepared By:

Francisco de Anda

Staff Engineer

Consumer Technology Division
UL Verification Services Inc.

Gerardo Abrego

Senior Test Engineer
Consumer Technology Division
UL Verification Services Inc.
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FCC ID: SBVRMO055

DATE: 2024-06-14
IC: 5373A-RM055

2. TEST RESULTS 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.

FCC Clause | ISED Clause Requirement Result Comment

See Comment Duty Cycle Reporting ANSI C63.10 Section
purposes only 11.6.

) RSS-GEN 6.7 99% OBW Reporting ANSI C63.10 Section
purposes only 6.9.3.

15.247 (a) (2) RSS-2475.2 (a) |6dB BW Compliant None.

15.247 (b) (3) RSS-247 5.4 (d) |Output Power Compliant None.

See Comment Average power Reporting Per ANSI C63.10,
purposes only Section 11.9.2.3.2.

15.247 (e) RSS-2475.2(b) |PSD Compliant None.

15.247 (d) RSS-247 5.5 Conducted Spurious Emissions Compliant None.

15.209, 15.205 EF;?(S)—GEN 8.9, Radiated Emissions Compliant None.

15.207 RSS-Gen 8.8 AC Mains Conducted Emissions Compliant None.

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC 47 CFR Part 2,
FCC 47 CFR Part 15, ANSI C63.10-2013, and KDB 558074 D01 15.247 Meas Guidance
v05r02, KDB 414788 D01 Radiated Test Site vO1r01, RSS-GEN Issue 5 + A1 + A2, and RSS-

247 Issue 3

4. FACILITIES AND ACCREDITATION

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

ISED
AELITESE C;iEIIDD G ey Regii,ct:r(;tion
Number

Building 1: 47173 Benicia Street, Fremont, CA 94538, USA

O Building 2: 47266 Benicia Street, Fremont, CA 94538, USA

O Building 3: 843 Auburn Court, Fremont, CA 94538, USA uso0104 2324A 550739
Building 4: 47658 Kato Rd, Fremont, CA 94538, USA

O | Building 5: 47670 Kato Rd, Fremont, CA 94538, USA
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REPORT NO: 15126863-E3V2 DATE: 2024-06-14
FCC ID: SBVRMO055 IC: 5373A-RM055

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
Radio Frequnecy (Spectrum Analyzer) 141.16 Hz
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 1.22%
Power Spectral Density 2.47 dB
RF Power Measurement Direct Method Using Power Meter | 1.3 dB (PK) / 0.45 dB (AV)
Unwanted Emissions, Conducted 1.94dB
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 473 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29dB
Time Domain Measurements 3.39%
Temperature 0.57
Relative Humidity 3.39%
DC Supply Voltages 0.57%

Uncertainty figures are valid to a confidence level of 95%.
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FCC ID: SBVRMO055 IC: 5373A-RM055

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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REPORT NO: 15126863-E3V2 DATE: 2024-06-14
FCC ID: SBVRMO055 IC: 5373A-RM055

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a Wireless Smart Speaker.

This report covers ax 2.4GHz Wifi radio.

6.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

2.4GHz BAND 802.11 ax MODE 2TX

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
2TX CDD
2412 - 2462 802.11ax HE20 SU 26.46 442.59
2412 - 2462 802.11ax HE20 RU size 26T 22.04 159.96
2412 - 2462 802.11ax HE20 RU size 52T 26.83 481.95
2412 - 2462 802.11ax HE20 RU size 106T 26.96 496.59

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes 4 antennas for diversity, chain 0 connects ANT 1 and ANTZ2, chain 1 connects
to ANT3 and ANT 4. Manufacturer has declared that antenna 1 and antenna 3 are worst-case
combination and result in worst-case antenna gains

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

Declared Declared
Mode Type Uncorrelated Gain correlated Gain
(dBi) (dBi)
2412-2462 PCB 5.2 8

6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was 78.1-48130-diag-jaws-dev-woosung-
202312211600.
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REPORT NO: 15126863-E3V2 DATE: 2024-06-14
FCC ID: SBVRMO055 IC: 5373A-RM055

6.5. TEST REDUCTIONS CASES
After investigation, the output power of single user (SU) is higher than RU size 242 tone and 26

tone. Therefore, the RU size 242 tone Power and PSD data was omitted from the testing. See
Maximum Output Power section(6.2).

6.6. WORST-CASE CONFIGURATION AND MODE

WORST-CASE CONFIGURATION AND MODE FOR FINAL TEST

Radiated emissions below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle, and high channels.

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

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

802.11ax HE20 mode: MCSO

Preliminary Investigation were performed for 802.11ax modes were determined by the following:

e 26T Harmonics and Spurious Emissions were ran at max power between 26T, 52T,
106T and SU Mode to cover HE20 52T,106T, 242T and SU for highest power & PSD.

According to Preliminary Investigation, conducted power was performed to compare Full RU
Tone modes and SU (Single User) Tone modes. It was determined that Single User (SU)
modes were worst case over Full RU Tone in every instance. Therefore, SU mode was tested to
represent Full RU Tone mode as the worst-case scenario.
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6.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

SUPPORT TEST EQUIPMENT

Description Manufacturer Model Serial Number FCC ID/ DoC
Laptop Lenovo X1 Carbon R9OHKAXZ Doc
Laptop AC/DC
AC/DC Adapter Lenovo ADLX90NLC2A 11S45N0247Z21ZS9B54B8EJ Doc
USB-A to Ethemnet Plugable USB2-E100 8CAEACEBEODY Doc
Adapter
I/0 CABLES (CONDUCTED TEST)
Cable # of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
AC Mains to
; Spectrum
1 AC 3 AC Un-shielded 1.25 Analyzer/AC/DC
Adapter
2 DC 1 DC Un-shielded 1 AC/DC Adapter to
Laptop
USB-Ato
3 Ethernet 1 USB-A Shielded 0.5 Laptop to EUT
Adapter
. Laptop to USB
4 Ethernet 1 RJ45 Un-shielded 1 Ethernet Adapter
5 | SMA Cable 1 SMA Un-Shielded 1.0 EUT to Spectrum
Analyzer
I/O CABLES (RADIATED TEST)
Cable # Of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
AC Mains to
. Spectrum
1 AC 3 AC Un-shielded 1.25 Analyzer/AC/DC
Adapter
2 DC 1 DC Un-shielded 1 AC/DC Adapter to
Laptop
USB-Ato
3 Ethernet 1 USB-A Shielded 0.5 Laptop to EUT
Adapter
ehi Laptop to USB
4 Ethernet 1 RJ45 Un-shielded 1 Ethernet Adapter
5 | SMA Cable 1 SMA Un-Shielded 10 EUT to Horn
Antenna
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TEST SETUP

The EUT is a stand-alone unit, and the radio is exercised remotely by Sonos Compliance GUI
test utility software via ethernet.

SETUP DIAGRAM

Radiated Configuration
Control Room

Spectrum Analyzer

I
I
I
s VL
1
3 Lapto
EUT 2 :
— ! .E"'.: 1
' 2
' + AC/DC
! Adapter
1 | ;
1
| AC MAINS !
I

Conducted/AC Line Configuration

Lapto,
Spectrum Analyzer e o

AC/DC Adapter

AC MAINS
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7. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10 Section 11.6.

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW = DTS BW
Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter
PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Radiated emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1

Conducted emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.2

Band-edge: ANSI C63.10 Subclause -11.13.3.2 Integration method -Peak detection

Band-edge: ANSI C63.10 Subclause -11.13.3.3 Integration method -Trace averaging with
continuous transmission at full power

Band-edge: ANSI C63.10 Subclause -11.13.3.4 Integration method -Trace averaging across
ON and OFF times DC correction

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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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 Last Cal
Antenna, Broadband Hybrid, .
30MHz to 2GHz Sunol Sciences Corp. JB1 80293 2025-04-30 | 2023-04-11
Amplifier, 9KHz to 1GHz, 32dB | SONOMA INSTRUMENT 310 213877 | 2025-03-31 | 2024-03-25
Antenna, Horn 1-18GHz ETS'L'“dgTrZ?(é;edar Park, 3117 206805 | 2024-07-31 | 2023-07-11
RF Filter Box, 1-18GHz FREMONT 6 Port Silver box 171013 | 2025-12-02 | 2024-02-02
RF Filter Box, 1-18GHz FREMONT nia 171875 | 2025-03-31 | 2024-03-23
EMI TEST RECEIVER Rohde & Schwarz ESW44 191429 | 2025-02-28 | 2024-02-11
EMI TEST RECEIVER Rohde & Schwarz ESW44 230547 | 2025-02-28 | 2024-02-11
EMI TEST RECEIVER Rohde & Schwarz ESW44 225688 | 2025-02-11 | 2024-02-11
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B 199659 | 2024-12-31 | 2022-12-06
Amplifier 1&52‘?“??2' +5vdc, AMPLICAL AMP18G26.5-60 | 234683 | 2025-05-31 | 2024-05-13
Antenna, Pai‘;‘/'l‘ﬁz'-o"p 30Hz - ELECTRO METRICS EM-6871 219908 | 2024-09-30 | 2023-09-13
Antenna, Pas;é‘ﬁk'[zc"’p 100KHz - | | EcTRO METRICS EM-6872 219910 | 2024-05-31 | 2023-05-31
Spectrum Agg'ézgisz’*' 2HZ10 | K eysight Technologies Inc N9030B 245121 | 2025-02-07 | 2024-02-07
Power Metflzéﬁrfe?“es single |k eysight Technologies Inc N1911A 90718 | 2025-01-31 | 2024-01-25
Power Sensor, P - series, 50MHz . .
to 18GHz, Wideband Keysight Technologies Inc N1921A 90388 2024-06-30 | 2023-06-23
AC Line Conducted
Fischer Custom FCC-LISN-50/250-
LISN Communications, Inc’ 25-2-01-480V 175765 | 2025-01-31 | 2024-01-26
EMI TEST RECEIVER Rohde & Schwarz ESR 171646 | 2025-02-28 | 2024-02-27
Transient Limiter TE TBFL1 127455 | 2025-02-28 | 2024-02-27
UL TEST SOFTWARE LIST
Radiated Software uL UL EMC Ver 2023-01-18, 2023-05-01
Antenna Port Software UL UL RF Rev 9.5, 2023-01-18
AC Line Conducted Software UL UL EMC Rev 9.5, 2023-03-03
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9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 558074 D01 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time|Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle |[Correction Factor|Minimum VBW|
(msec) |(msec)| (linear) (%) (dB) (kHz)
2.4GHz Band
802.11ax HE20 OFDMA,
su 4.097 4.853 0.844 84.42% 0.74 0.244
802.11ax HE20 OFDMA,
. 0.436 1.038 0.420 41.98% 3.77 2.295
RU size 106T
802.11ax HE20 OFDMA,
X 0.496 | 0.675| 0.735 | 73.45% 1.34 2.017
RU size 52T
802.11ax HE20 OFDMA,
e 0.580 | 1.191| 0.487 | 48.68% 3.13 1.725
RU size 26T
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9.2. 6dB BANDWIDTH
LIMITS

FCC §15.247 (a) (2)

RSS-247 5.2 (a)

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

RESULTS
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9.2.1. 802.11ax HE20 MODE 2TX
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2TX Antenna 1 + Antenna 3 CDD OFDMA MODE: 26-Tones, RU Index 8

Channel

Frequency

(MHz)

6 dB BW
Antenna 1l
(MHz)

6dB BW
Antenna 3
(MHz)

Minimum
Limit
(MHz)
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High 9

2452

2.12 2.16 0.5
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2TX Antenna 1 + Antenna 3 CDD OFDMA MODE: 52-Tones, RU Index 37

Channel

Frequency

(MHz)

6 dB BW
Antenna 1
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6 dB BW
Antenna 3
(MHz)

Minimum
Limit
(MHz)

Low 1
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4.16

0.5

Low 2
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4.16

0.5

Low 3

2422

4.24

4.20

0.5

Low 4
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4.20

4.12

0.5

Low 5

2432

4.20

4.16

0.5
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REPORT NO: 15126863-E3V2
FCC ID: SBVRMO055

DATE: 2024-06-14
IC: 5373A-RM055

2TX Antenna 1 + Antenna 3 CDD OFDMA MODE: 52-Tones, RU Index 38
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REPORT NO: 15126863-E3V2
FCC ID: SBVRMO055

DATE: 2024-06-14
IC: 5373A-RM055

2TX Antenna 1 + Antenna 3 CDD OFDMA MODE:

52-Tones, RU Index 40

6 dB BW
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Limit
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(MHz) (MHz) (MHz)
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REPORT NO: 15126863-E3V2
FCC ID: SBVRMO055

DATE: 2024-06-14
IC: 5373A-RM055
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REPORT NO: 15126863-E3V2

FCC ID: SBVRMO055

DATE: 2024-06-14
IC: 5373A-RM055

2TX Antenna 1 + Antenna 3 CDD OFDMA MODE: 106-Tones, RU Index 53
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REPORT NO: 15126863-E3V2 DATE: 2024-06-14
FCC ID: SBVRMO055 IC: 5373A-RM055

2TX Antenna 1 + Antenna 3 CDD OFDMA MODE: 106-Tones, RU Index 54

Channel|Frequency| 6 dBBW 6 dB BW |Minimum
Antenna 1 | Antenna 3 Limit
(MHz) (MHz) (MHz) (MHz)
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- Function
(om 2482000000 GHz
Marker—
Defia Marker 200 AUTO TUNE
| (Resel Della)
ago| LA e———— Caunter . GF Step
on ' 4.000000 MHz
or ] Adio
(Mam Sefiings W man
Diagram Freq Oftsel
Al Warkers Off - OHz
.| Couple Markers | XAxis Scale
Canter 2.46200 GHz #Video BW 300 kHz Span 40.00 ] TP Contor 246200 GHz #ideo BWW 300 KHZ Span 40.00 MH; [ Log
#Res BW 100 kHz Sweop 1.53 ms (1001 pis| B Z0 [#Res BW 100 kHz Swoep 1.53 ms (1001 pts| .1 Lin |
Apr17, 2024 - e 17, 2024 . -
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REPORT NO: 15126863-E3V2
FCC ID: SBVRMO055

DATE: 2024-06-14
IC: 5373A-RM055

2TX Antenna 1 + Antenna 3 CDD OFDMA MODE: SU

6 dB BW
Antenna 1
(MHz)

Channel|Frequency

(MHz)

6 dB BW
Antenna 3

Minimum
Limit

(MHz) (MHz)

Low 1 2412 18.76

18.68 0.5

Mid 6 2437 18.80

18.80 0.5

2462 18.40

High 11

18.76 0.5

LOW CHANNEL 1

-0.31 dB|| =] swept span

Scale/Div 10 d8
Log W Zero Span

Ref Lovel 30.00 dEm
Full Span
Start Freq
2382000000 GHz
o N 1 Stop Freq
2432000000 GHz.

AUTO TUNE

siep
4.000000 MHz
] aute

W M0

Freq Oset
onz

X xis Seale
Span 40.00 Mrz] Log
#Res BW 100 kHz Swaep 1,53 ms (1001 pts) Lin

CIGWEl kb5 Y Rl VA

LOW CHANNEL 1 Antenna 1

Camter 2.41200 GHz #Video BW 300 kHz

Spesrum Anatyzer 1 .
Swept SA T+ Q Frequency v
KEYSIGHT |nput 1 InputZ GO0 WAften dbdB  PNO Besiiide  [Avg Type Power (RMS] [ [P S

| Couping: AT W Path: Standard Cats: Off AuglHold: 20720 M Center Frequency Settings.

= Laign. At Freq Ref. Int (S} IF Gain. Low Tiig: Fres Run i 2412000000 GHz
w NFE e S Track OF PrnnN
-

. v T

1 specim bl RetLl Ofcet 124803 AMKr1 1876 MHz]| 00000800 e

Specinum Analyzer 1 I S
Shentan T '+ e Frequeney v
input Inpul £ 500 [HAflen 40d8  PNO BestVide v Type Pomer (RMS] P e ——
KFVS'GHT Couping: AC W Patf Stordard Cae: OF vgiHold 2020 i | e Freueney | sepings
g At Freq Ref. int (5] IF Gain: Low Trg. Fres fun W 2412000000 GHz
o NFE. Adapliva Sig Track. OF P |
pan
1 St g e —— AMKr 18,68 MH2]| 450000000 iz
Scale/Div 10 dB Ref Level 30.00 dBm 0.11 dB|| = swept Span
Log T T W zer Span
Ful Span
Start Freq
2.392000000 GHz
3 b Stop Freq
2432000000 GHz
AUTOTUNE
GF Step
4.000000 MHz
* [ futo
W Man
Freq Omset
oHz
X Axis Scale
Genter 2.41200 GHz #Uideo BW 300 kHz Span 40.00 MHZ|| ' Log
F#Ros BW 100 kHz Swoep 153 ms (1001 pts)]| [ Lin
Apr 08, 2024 .
HOCl? e 2 R e

MID CHANNEL 6

e 7
scoam 078
T

AMKr118.80 MHZ]| 0.0000000
012 dB|| syeptSpan
'I'ZEmP;ivap:n

Ref Lvi Offset 13,18 08
Rf Leval 30.00 dBm

FFul Span

StantFreq
’ 2417000000 GHz

Stop Freq
2457000000 GHz.

AUTO TUNE

Step
4000000 MHz
[ auo

W ven

Freq Onset
anz

o Scale

X
Cemter 2.43700 GHz n 40.00 MHz)

#Res BW 100 kHz. Swaep 1,53 ms (1001 pts) o

IS i dk:s5H X S [

MID CHANNEL 6 Antenna 1

#Video BV 300 kHZ

Spectrum Anatyzer 1
Swept SA v T+ Q Frequency v
KEYSIGHT |rpur & NpUZ SO0 BAMen dDAB WO Bestvida favg Typs Power (RMS] solemeeee T
| (Couping: WA Pt Standard Gate: OF AugiHaid 2020 Cenler Frequency | gefings
g Ao Freq Ref. Int (S} IF Gein. Low Trig: Fres Run ) 2437000000 GHz
v NFE. fedaplive Sig Track. O PNNNN

Spectrum Anatyzer 1 N T X7
heptaa T r+ o] Frequency T
KEVSIGHT wrts | s 00 im0 1 iy s e s 6 [Comter oy

Y Pt Siardard Cate: OF dogiiokd 2020 Settings
L i e Frsq Ref. It () FOan Lo Trg. Fres Run MY 3 437000000 GHz
o NFE Adoplive Siy Track OF PN NN

Span
AMKr1 18.80 MHz|| 40.0000000 MHz
1.74 dB| = sweptSpan
L} ngpé‘umpl?n

Spe— 7
scouri 08
e

Ref Lvl Offset 13.21 dB
Ref Level 30.00 dBm

Ful Span

Start Freq

Iy 2.417000000 GHz

Stop Freq
2.457000000 GHZ.

AUTOTUNE

GF Step
4.000000 MHz
Ao

W o

Freq Onset
oHe

Axis Scale

Center 243700 GHz 0
#Res BW 100 kHz ‘Sweep 1.53 ms (1001 pts) Lin

2o Cm?EEe N D e

MID CHANNEL 6 Antenna 3

#Video BW 300 kHz N 40.00 MHZ|

HIGH CH

NNEL 11

Spetrum Anaiyzer 1

IGH CHANNEL 11 Antenna 1

Swept SA T+ {3 Frequency v
KEYSIGHT | i NPZ SO0 At dDOB  PNO:Bestide  HAvg Type Pouer (RMS e oo ——
L . [Couning AC W Pat: Stargard Cate: O AugiHaig 2020 enler Frequency | geiings
faign: Auto Freq Ref. Int (S} IF Gain: Low Trig: Fres Run *|||2482000000 GHz
o NFE. fdaplive S Tiack o LR
P
+ specimm o Ref Ly Offset 3.18 4B AMKr1 18.40 MHZ| 40,0000000 MHz
Scale/Div 10 68 Ref Level 30.00 dBm 0.61 6 5 sueptspan
- W Zero Span
Full Span
Start Freq
2442000000 GHz
ﬁ ( —
2452000000 GHz.
AUTO TUNE
Siep
4000000 MHz
4 ] Ao
W Man
Freq Offset
otz
a X hois Scale
Canter 2.46200 GHz #Video BW 300 kHz Span 40.00 MH{ | g og
#Res BW 100 kHz ‘Swieep 1.53 ms (1001 pts|| [ Lin
Agr 17,2024 / & |Signal Track
ll “ F‘ ‘- ? 1|03.34FM|. i ﬁ\ LAY {",g:: n::,.\

Specinum Anaiyzer 1

el e o] Frequency T
KEYSIGHT inpit ICZ GO0 [Amen 4008 PNOBestvds [dug Type Pomer (RN et o T———
I oy [COUPIG AC WW Path: Standard Cats: Off ‘vg|Hold: 20020 enter Frequency. Seffings
Aign: Auto Freq Ref. int (S) IF Gain: Low Trig: Fres Run 1| 2.482000000 GHz
o NFE Adapie S Tk OF P NN NN
- Spon
4 Speetnm o Rof Lyl Offset 13.21 d& AMKr1 18.76 MH3| 40,0000000 Mtz
Scale/Div 10 6B Rsf Lavel 30.00 dBm 115 dB| ] oweptSpan
e W Zera Span
Full span
St Freq
2442000000 GHz
: e —
2482000000 GHz
AUTOTUNE
CF Step
4.000000 MKz
+ ] Aulo
W Man
Freq Offset
0Hz
A X Axis Scale
Canter 2.46200 GHz #\Video BW 300 kHz ‘Span 40.00 MH: Log
[#Res BW 100 kHz Swesp 1.53 ms (1001 pts|| [~ Lin
Apr 17, 2024 * A
® 0 C? e o1

HIGH CHANNEL 11 Antenna 3
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REPORT NO: 15126863-E3V2 DATE: 2024-06-14
FCC ID: SBVRMO055 IC: 5373A-RM055

9.3. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

RESULTS

Page 30 of 148

UL VERIFICATION SERVICES

47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL VERIFICATION SERVICES



REPORT NO: 15126863-E3V2
FCC ID: SBVRMO055

DATE: 2024-06-14
IC: 5373A-RM055

9.3.1. 802.11ax HE20 MODE 2TX

2TX Antenna 1 + Antenna 3 CDD OFDMA MODE: 26-Tones, RU Index 0

Channel[Frequency

(MHz)

99% Bandwidth
Antenna 1
(MHz)

99% Bandwidth
Antenna 3
(MHz)

Low 1 2412

18.741

18.581

LOW CHANNEL 1

e+ L e T+ L
inpur Bf NputZ 00 [Afen dbaB Tng Froe fun Contar Freq: 2 41200000 GHz — nput InputZ 500 [Anen 40 dB Tng Freaun  Cantor freq 2 412000000 R ——— m—
KEVSIGHT [ye 1 e ooty g | | KEVSIGHTI s gt e T e
i At Freq Ret Int (5) #F Gain Low  Radio Std 2412000000 GHz s Ao Fisaq Ref Int (5) #F Gain:Low  Radio Std: Nona 2412000000 GHz
o NFE. Adaplive o FE Adapliva
T Span
1 Grph " Ref Lvl Offset 13.18 4B A0000 Mz 1 Gapn Ref Lyl Offset 13.21 4B 40.000 MHz
ScaleOiv 10.0 48 Ref value 30.00 dBm = Scale/Div 10.0 dB Ref Value 30.00 dBm =
Log CF Step Log CF Step
a0 4006000 MHZ 4.000000 MKz
=p =
W Man W Man
Freq Offset Freq Offset
otz | OHz
1
Center 2.41200 GHz #Video BW 910.00 kHZ" Span 40 MHz. Center 2.41200 GHz #Video BW 910.00 kHz Span 40 MKz
#Res BW 300.00 kHz. Sweep 1,00 ms (1001 pts) F#Res BW 300.00 kHz Sweep 1.00 ms (1001 pts)
s | o Bl
Gccupied Bandwidth Occupied Bandwidin
18741 MHZ Total Pawer 23.6d8m| 18.561 MHz Total Pawer 23.2d8m|
Transmit Freq Error 76274 kH2 % of OB Power Transmit Freq Error 5245 kHz % ol GBW Power 58,00 %
X 4B Bangwict 21.20 Mz X8 250008 a8 Banawicth 20,3 MHz %8 25,0008
Apr 19,2024 . ipr 18, 2024 w
€9 o ? e .2 W 0 4 ol ? RS o2 [ 4

2TX Antenna 1 + Antenna 3 CDD OFDMA MODE: 26-Tones, RU Index 3

Channel|Frequency|

(MHz)

99% Bandwidth
Antenna 1
(MHz)

99% Bandwidth
Antenna 3

(MHz)

Mid 6 2437

17.035

17.084

MID CHANNEL 6

et L e S+ 0 ey s
KEYSIGHT [ioput i gtz GO0 en 4D [ng el Cemerfrag 2430000 GHE  |[oom oo KEYSIGHT input 14 Input 2S00 [Aem 40dB  [ing freeflun  Cantar reg 2 437003000 Gz [ pe——
L e [Couping AC WY Pt Standard Cate: O Avglid. 100611000 Cenler Frequency || geings B Couping. AC i P, Standard Cale: OF AvglHoid 100011200 (Genter Frequency | efings
Aban. At Freq Ref. Int (S} #F Gain. Low 2437000000 GHz Ao At Freq Ref. Int (S} #IF Gain. Low 2437000000 GHz
v NFE. Adapiive o NFE. Adapliva s
P Aan
1 traph ‘ Ref Lvl Offset 13.18 dB 40000 M-z 1 Grsph Ref Lyl Offset 13.21 dB 40,000 MHz
ScalefDiv 10.0 48 Ref Value 30.00 dBm Scale/Div 10.0 dB Ref Value 30.00 dBm
CF Step CF Step
4000000 MHz 4.000000 MHz
= Auto = Auta
W Man W Man
Freq Offset Frexq Offset
I Otz et OHz
1
Genter 2.45700 GHz #Video BW 810.00 kHz* Span 40 WHz Center 243700 GHz #Video BW 910,00 kHz- Span 40 WHz
#Res BW 300.00 kHz. Sweep 1.00 ms (1001 pts) F#Res BW 300.00 kHz Sweep 1.00 ms (1001 pts)
2 Metres o 2motnes v
MeasureTrace  |Tra I Measure Trace  [Trace }
Gccupied Bandwidih Qccupied Bandwidih
17.035 MHz Total Power 247 cBm| 17.084 MHz Total Power 24.508m|
Transmit Freq Error 48,703 kHz % of OBIN Power Transmit Freq Error 45785 kHz % o OBW Power 58,00 %
X 4B Banowicin 18.19 MHz x08 250008 a8 Banawiain 18.10 MH2| %08 250008
Apr 19, 2024 v Apr 19, 2024 A
L el ‘- ? e @ B K‘ AN L il ‘- ? i @ Bty ¥%
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REPORT NO: 15126863-E3V2
FCC ID: SBVRMO055

DATE: 2024-06

-14

IC: 5373A-RM055

2TX Antenna 1 + Antenna 3 CDD OFDMA MODE: 26-Tones, RU Index 8

Channel|Frequency,

(MHz)

99% Bandwidth
Antenna 1l
(MHz)

99%
A

Bandwidth
ntenna 3
(MHz)

High7 | 2442

18.651

18.609

High8 | 2447

18.690

18.655

High 9 2452

18.637

18.642

High 10| 2457

18.749

18.654

2462

High 11

18.797

18.697

HIGH CHANNEL 7

Seftings

Center 2.44200 GHz

Center 2.44200 GHz

HIGH CHANNEL 7 Antenna 1

Bideo BW 910.00 kHz" Span 40 MHz #Video BW 910.00 kHz" Span 40 MHz
#Res BW 300.00 kHZ Sweep 1,00 me (1001 pts) #Res BW 300.00 kHz ‘Sweep 1,00 e (1001 pts
2 Mernis v 2Merns o
Occupied Bandwidth Occupied Bandwidih
18,651 MHZ Total Power 22.3.08m| 18,508 Mz “Total Power 227 dam|
Transmit Freq Erfor 663.55 kHz 9% of OBW Power Tranenit Freq Ertor 768.92 KHz % of CBW Power 58.00%
X 4B Bandwidth 20,58 MHz | xdB 26,00 dB  d8 Bandwidth 20,30 MHz, xdB 26,00 dB
Apr 18, 2024 ~ Apr 18, 2024 A
9~ l? RS e L1 K oo ? e BHIL VISR

Spectrum Anatyzer 1 Spectum Anayzer 1 .
St 51 |+ L rreqey o B T+ 0 reey
KEYSIGHT [inout R Input Z 5001 Aten 4B Tng FreeRun  |Gerer Freq 2 442000000 GHz [ rr— KEYSIGHT nput R Inpat 2 50 €1 Atterr 40 dEt Tng Free Run Center Frag 2 442000000 GHz
L e [Couping AC WY Pt Standard Cate: O Aol 10011000 Cenler Frequency || gefings T . Couping AC i Pl Standerd Cale: OF AvglHoid 100011300 (Genter Frequency
A, At Freq Ref. Int (S} #F Gin. Low (2442000000 GHz Ao At Freq Ref. Int (S} #IF Gain. Low 2442000000 GHz
5] E. Aduplive ™
T p - Span
1 g i Ref Lvi Offsst 13.18 4B 40000 MHz 1 taaph Ref Ll Offset 13.21 dB 40,000 MHz
Scale/Div 10.0 dB Ref Value 30.00 d8m = Scale/Div 10.0 dB Ref Value 30.00 dBm =
Log GF Step Log GF Step
0. 4.000000 MHZ 20 4.000000 MHZ
= Auto = Auto
W Man W Man
Freq Offset Freq Offset
0Hz OHz
1

HIGH CHANNEL 7 Antenna 3

HIGH CHANNEL 8

Seftings

pecium. 1 pectum 1
Fopaan o+ L Froensy eI 0 e -
KEYSIGHT [ o NpUZ SO0 Afen DB g freefn Cotrfreq 2 4700000 GHE P —— KEYSIGHT inpur i InputZ 500 [Afem 40 Ty freeRin  Confer freq 2 447000000 CHr
L . [COUPINGAC W Pat: Starard Gate: O AuglHald: 100011000 Cenler Frequency | geiings L . COUPITDAC W Patf Storsard Date: OF #vglHoid 100011300 Genter Frequency
Ihign: At Freq Ret Int (5) mF Gain. Low 2447000000 Gz . Ao Frsq Ref nt(S) #F Gain: Low 2447000000 GHz
o NFE. Adaplive o NFE. Adaplivg —
P
1 Graph " Ref Lyl Offset 13.18 dB 40.000 MHz 1 Grapn Ref Lvi Offset 13.21 dB. 40.000 MHz
ScaleOiv 10.0 48 Ref value 30.00 dBm = Scale/Div 10.0 dB Ref Value 30.00 dBm =
F Step GF Step
4006000 MHZ 4.000000 MKz
= =
W tan W ven
Freq Offset Freq Offsat
otz OHz
1
Center 2.44700 GHz #Video BW 810.00 kHz" Span 40 MHz Center 2.44700 GHz #Video BW910.00 kHz" Span 40 MHz
#Res BW 300.00 kHz. Sweep 1,00 ms (1001 pts) F#Res BW 300.00 kHz Sweep 1.00 ms (1001 pts)
2 Metres o 2 Molnes: o
Qccupied Bandwidth Occupied Banduidin
18.680 MHZ Total Fawer 21.1.¢8m| 18,655 MHz Total Pawer 22.3d8m|
Transmit Freq Error 600,93 kHz % of OB Power Transmit Freq Ertor 723,08 kHz % of GBW Power 58,00 %
X4B Bandwich 20.81 MHz| x48 -26.00 4B %48 Bangwicth 20,36 MHz xd8 26,0008
Apr 19, 2024 o ipr 18, 2024 w
€ cd? nEE e o3[ =0 ? e o3| [ 0 24
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REPORT NO: 15126863-E3V2
FCC ID: SBVRMO055

DATE: 2024-06-14
IC: 5373A-RM055

HIGH C

NNEL 9

HA

2Mctnes. .

Specirum Anafyzer 1 Spectnum Analyzer 1
Occupied BW r+ & Frequency ¥ Occupied BW. '+ fe] Frequensy 7
KEYSIGHT [iput o NpuIZ 00 Aten 4GB Tng Feefun Cerflr Freq 245200000 GHz oo T KEYSIGHT inpu i InpuIZ 500 [Aten 40dB g Fraefun  Cenfar freq 2 45200000 CHz [ ——— pe—
| oy [CoUPING AC Wi Pat: Standard (Cate: Off AwglHald 100011000 Genler Frequency | getings i oy Couping: AC W Paih. Stardard Caie; OfF dvg|Hold. 10001000 Genter Frequency || geytings.
i, Ao Freq Rel. nt (5) F Gain. Low 2452000000 GHz asgn. Ao Fien Rel Int (5] #F Gain. Low A 2452000000 GHz
w FE. fdaplive w FE Adapliva
T Span
1 Grgh y Ref Lvl Offset 13.18 48 40,000 MHz 1 Grapn M Ref Lyl Offset 13.21 dB 40.000 MHz
Scalefiv 10.0 48 Ref Value 30.00 dBm Scale/Div 10.0 dB Ref Value 30.00 dBm
CF Step CF Step
P 4.900000 MHz 20 4.000000 MHz
=r =
W an W Man
| Freq Offset Freq Offsat
1 otz oHz
Center 2.45200 GHz #Video BW 910.00 kHz" Span 40 MHz Center 2.45200 GHz #Video BW 910.00 kHz Span 40 WHz
#Res BW 300.00 kHz. Sweep 1,00 ms (1001 pts) F#Res BW 300.00 kHz Sweep 1.00 ms (1001 pts)

2 Metnes v

HIGH CHANNEL 9 Antenna 1

T e Tr
(Occupied Bandwidth Occupied Bandwidth
18.637 MHz Tolal Power 21.0Bm| 1B.642 MHz Total Pawer 223d8m |
Transmit Freq Error 56524 kMz % of OBW Power 58.00 % Transmit Freq Emor T32.78 kHz | % of OBW Power 55,00 %
o pancuan previn P o mann v s
Apr19, 2024 | - Apr 19, 2024 x w
o9 cll? nune 22 =o e l? e 2o 03¢

HIGH CHANNEL 9 Antenna 3

HIGH CHANNEL 10

HIGH CHANNEL 10 Antenna 1

Specirum Analyzer 1 Spectrum Analyzer 1 I
Ocoupied B T+ ol Frequenoy v Ocoupied BW r+ o] Frequency v
KEYSIGHT [t i Input 2 500 [l ddB Tng Freefun [Canter fraq: 2 457000000 GHs P — KEYSIGHT input i Inpul 2500 [Atten: 40 dB Ing Freakun  Canfar freq 2 457000000 (3 e ———
| (Couping: AC WA Pt Standard Gate: OF AuglHald: 10061000 Genler Frequency | geings \ Couping: AC W Patf Stordard Cale: OF vglHoid 1000/1200 Genler Frequency | getings
laign. Auto Freq Ref. Int (S} SAF Oain. Low 2467000000 GHz g Ao Freq Ref. Int (S) 4 Gain: Low 2.457000000 GHz
v NFE. Audaplive o NFE. Adapliva
P Span
2 Graph | Ref Lvi Offset 12.18 08 40.009 MHz 1 Gragh 'J Ref Lvl Offset 13.21 4B 40,000 MHz
ScaieiDiv 10.0 48 Ref Value 30.00 dBm Scale/Div 10.0 dB Ref Value 30.00 dBm
Log GF Step Log GF Step
x 4000000 MHZ 2 4.000000 MKz
o - = aue = auto
0 W Man W Man
20 Freq Offset 20 Freq Offset
otz oz
4 4
Center 2.45700 GHz #Video BW 810.00 kHz* Span 40 MHz Center 245700 GHz #Video BW 910.00 kHz* Span 40 WHz
#Res BW 30000 kHz. Sweep 1.00 ms. (1001 pts) #Res BW 300.00 kHz ‘Sweep 1.00 ms (1001 pts)
2 Metres v 2 Motics ’
T e
| Qccupied Bandwidih Occupicd Bandwidih
18.748 MHZ Total Fawer 212.0Bm| 18,654 MHz Total Fower 21.8d8m|
Transeit Freq Ertor 62076 kHz| % of OB Power 99.00% Transeit Freq Ertor 75464 kHZ 5 of OBW Power s5.00%
X 4B Bandwich 2040 MHz| xd8 260048 %8 Bandwidth 20,37 MHz xd8 26,0008
Apr 19, 2024 / ] WYl ‘ Apr 18, 2crz4‘ _| w A
o9 o7 i e REILYIR = o0 a7 e e REIL I

HIGH CHANNEL 10 Antenna 3

HIGH CHANNEL 11

HIGH CHANNEL 11 Antenna 1

Spectrum Anaiyzer 1 - Specium Anaiyzer 1 T+
Occupied BW T+ ol Frequency v Ocoupied BW '+ fe] Frequency v
KEYSIGHT [inpur RF Input Z 5001 Aten 4008 Tng Freeftun  |Cermer Freq; 2 462000000 GHz KEYSIGHT nput R input Z 50 0 Atterr 40 d Tng Freefun  [Canter Freq 2 462000000 GHz —
L . (Couping A Wi Fain: Standard Gate: OF AuglHold 10001000 Center Frequency | geings P e Cowing WY et Sisnderd Cale: OF AvglHold. 100011300 Gentor Frequency | geifings
{Aign: Auto Freq Ref. Int (8) F Gain. Low Radio Sid. None 2462000000 GHz g Freq Ref. nt (3) #IF Gain. Low Radio Std. None 2462000000 GHz
w NFE. Adaplive v NFE. Adaplive
P Span
1 Graph v Ref Lvl Offset 13.18 d8 A0.000 MHz 1 Grapn M Ref Ll Offset 13.21 dB 40.000 MHz
Scale/Div 10.0 d8 Ref Value 30.00 d8m Scale/Div 10.0 dB Ref Value 30.00 dBm
Log CF Step. Log GF Step
0. 4.000000 MHz. 0. 4.000000 MHz
- = Auto — Auto
W Man W Man
Freq Offset . Freq Offset
oHz otz
Cemer 2.46200 GHz #Video BW 910,00 kHZ® Span 40 WHz Center 2.46200 GHz #Video BW 910.00 KRz Span 40 Wz
#Res BW 30000 kHz Sweep 1.00 ms (1001 pis) FiRes EW 300.00 kHz Sweep 1.00 ms (1001 ps)
2Mernes B 2 Mencs B
T e Tr
Gccupied Bandwicth Oceupied Bandwidth
18,797 MHz Tolal Pawer 22048m| 18,697 Mz Tolal Power 21.98m|
Tranemit Freq Error 75142 kHz % of OBW Power 53.00 % Transmit Freq Error T51.22 kHz | % of OBW Power 59.00 %
X @B Bangwicth 20.12 MHz| xaB. 26,0048 a8 Bandwicth 21.07 MHz xa8 260008
Apr 19,2024 v ¥ i 19, 2024 v 5
€9 cl? nE e L1 X d9cl? e o2 [ >4

HIGH CHANNEL 11 Antenna 3
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REPORT NO: 15126863-E3V2
FCC ID: SBVRMO055

DATE: 2024-06-14
IC: 5373A-RM055

2TX Antenna 1 + Antenna 3 CDD OFDMA MODE: 52-Tones, RU Index 37

Channel

Frequency

(MHz)

99% Bandwidth
Antenna 1
(MHz)

99% Bandwidth
Antenna 3
(MHz)

Low 1

2412

18.477

18.272

Low 2

2417

18.365

18.306

Low 3

2422

18.269

18.336

Low 4

2427

18.325

18.232

Low 5

2432

18.268

18.132

LOW CHANNEL 1

LOW CHANNEL 1 Antenna 1

1 1
Spommanet o 3 e o Sponmananert (4 £¥ e o
input ped 2500 Aen a0 B Ing Frem fum  [Conter fracy 2 412000000 Gz |Prrr——— put npud 2500 Aflen 40 dB Tng: Fres fun  [Ceanter Fracy 2 412000000 Gz | rrr—
KEYSICHT e s ATl S e OF g 200200 Conter Fronuencs [[oenpgs KEYSIGHT s s i St o 08 g 300200 Conter Frequency [[comngs
= wign Auk [Freq Ref.Int{3) HIF Cai 2412000000 GHz = aign. uto Freq Ref.int () HIF Cain: Low  [Radio St Nons 2412000000 GHz
o INFE. fusapivve o NFE Aesaplive
Span Span
1 roph " Ref Lvl Offset 13.18 48 40.000 MHz i trach Ref Lyl Offset 13.21 08 40.000 MHz
ScalefDiv 10.0d8 Ref Value 30.00 dBm Scale/Div 10.0 dB Ref Value 30.00 dBm
Log GF Step Log GF Step
x 4000000 MHZ 2 4000000 Wz
Auto At
Man Man
Freq Offset Freq Offset
oHz i oHz
it
Center 2.41200 GHz #idea BV 910,00 kHz* Span 40 Wiz Center 241200 GHz #ideo BW 910.00 kiiz® Span 40 WHz
#Res BW 300,00 kHz. Sweep 1.00ms (1001 pts) #Res BW.300.00 kHz Sweep 1.00 ms (1001 pts)
2 Metnes of 2moincs o
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