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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
MODEL: S55

BRAND: Sonos

SERIAL NUMBER: Radiated: 000E58BF9FD11

Conducted: 000E58661EF23

SAMPLE RECEIPT DATE: 2024-04-01

DATE TESTED: 2024-04-01 to 2024-05-13
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Complies
ISED RSS-247 Issue 3 Complies
ISED RSS-GEN Issue 5 + Al 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

Francisco de Anda

Staff Engineer

Consumer Technology Division
UL Verification Services Inc.

Prepared By:
e

/
/
f

{

. /

Gerardo Abrego

Test Engineer

Consumer Technology Division
UL Verification Services Inc.

Page 7 of 296

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-E4V2
FCC ID: SBVRMO055

DATE: 2024-06-13
IC: 5373A-RMO055

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..

FCC Clause | ISED Clause Requirement Result Comment
Reporting Per ANSI C63.10,

See Comment Duty Cycle purposes only Section 12.2.
RSS-GEN 6.7 Per ANSI C63.10

See Comment

26dB BW/99% OBW

Reporting

purposes only

Sections 6.9.2 and

6.9.3

15.407 (e) RSS-247 6.2.4.2 | 6 dB BW Complies None.
(1hS)A(f(1))7 (@) (1-3), RSS-247 6.2 Output Power Complies None.
15.407 (a) (1-3) RSS-247 6.2 PSD Complies None.

RSS-GEN 8.9, None.
15.209, 15.205, 8.10, Radiated Emissions Complies
15.407 (b) RSS-247 6.2
15.207 RSS-Gen 8.8 AC Mains Conducted Complies None.

Emissions
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3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with;
- FCCCFR 47 Part 2
- FCC CFR 47 Part 15,
- FCC KDB 662911 D01,
- FCC KDB 905462 D02 /D03 /D06
- FCC KDB 789033 D02,
- FCC KDB 414788 D01 Radiated Test Site
- ANSI C63.10-2013,
- RSS-GEN Issue 5 + Al
- RSS-247 Issue 2

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
ISED FCC
Address CABID Company | paogistration
Number

X

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 us0104 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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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 3.40dB
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
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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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 + 0 dB +10.1 dB+ 0 dB =46.6 dBuV
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6. EQUIPMENT UNDER TEST

6.1. EUT DESCRIPTION

The EUT is a Wireless Smart Speaker

This report covers non-ax 5GHz Wifi radio

6.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

ECC+IC)
Frequency Range Mode Output Power | Output Power
(MHz) (dBm) (mw)
5.2 GHz band, 2TX
5180-5240 802.11a 10.68 11.69
5180-5240 802.11n HT20 11.04 12.71
5190-5230 802.11n HT40 12.92 19.59
5210 802.11ac VHT80 16.28 42.46
5.3 GHz band, 2TX
5260-5320 802.11a 17.60 57.54
5260-5320 802.11n HT20 17.53 56.62
5270-5310 802.11n HT40 18.02 63.39
5290 802.11ac VHT80 14.37 27.35
5.6 GHz band, 2TX
5500 - 5700 802.11a 17.34 54.20
5500 - 5700 802.11n HT20 17.27 53.33
5510 - 5670 802.11n HT40 18.70 74.13
5530 - 5610 802.11ac VHT80 20.09 102.09
5.8 GHz band, 2TX
5745 - 5825 802.11a 25.24 334.20
5745 - 5825 802.11n HT20 25.17 328.85
5755 -5795 802.11n HT40 24.73 297.17
5775 802.11ac VHT80 21.07 127.94
(

Page 12 of 296

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-E4V2
FCC ID: SBVRMO055

DATE: 2024-06-13
IC: 5373A-RMO055

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 for the 5.2GHz, 5.3GHz, & 5.6GHz bands and Antenna 2 and Antenna 4 for the
5.8GHz band and result in worst-case antenna gains

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

Declared Declared
Frequency Uncorrelated | correlated
REE s Gain Gain
MHz
(MHz) (dBi) (dBi)
5150 — 5250 6.1 9.1
5250 - 5350 6.0 9.0
5500 - 5700 PCE 6.1 8.7
5725 - 5850 5.8 8.0

6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was 78.1-48130-diag-jaws-dev-woosung-
202312211600.

6.5. WORST-CASE CONFIGURATION AND MODE

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.

Note: 802.11ac VHT20 and VHT40 has the same power as 802.11n HT20 and 802.11n HT40
s0 802.1n HT20 and 802.11n HT40 were tested asworst case.

The EUT can only be setup in desktop orientation; therefore, all radiated testing was performed
with the EUT in desktop orientation.

Page 13 of 296

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-E4V2 DATE: 2024-06-13
FCC ID: SBVRMO055 IC: 5373A-RMO055

The fundamental of the EUT was investigated in the antenna combinations, it was determined
that:

ANT1 and ANT3 was the worst case in the 5.2GHz, 5.3GHz, & 5.6GHz bands.

ANT2 and ANT4 was the worst case in the 5.8GHz band.

Therefore, all final testing was performed with ANT1 and ANT3 and ANT2 and ANT4 as stated
above.

Worst-case data rates as provided by the client were:
802.11a mode: 6 Mbps
802.11n HT20 mode: MCSO

802.11n HT40 mode: MCSO
802.11ac VHT80 mode: MCSO0
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6.6. 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 Ethernet Plugable USB2-E100 8CAE4CEBEODY Doc
Adapter
I/O 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
ok 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/IDC
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 10 EUT to Horn
Antenna
TEST SETUP

The EUT is a stand-alone unit, and the radio is exercised remotely by Sonos Compliance GUI
test utility software via ethernet.
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REPORT NO: 15126863-E4V2 DATE: 2024-06-13
FCC ID: SBVRMO055 IC: 5373A-RMO055

SETUP DIAGRAMS

Radiated Configuration

Control Room

Spectrum Analyzer

I
I
I
N X
1
| 3 _lapto
EUT - : .-I I
— | m—— 1
' 2
' + AC/DC
! Adapter
1 | i
| AC MAINS !
I

Conducted/AC Line Configuration

Laptop

Spectrum Analyzer

BRSSO
2
AC/DC Adapter
1 1 .
AC MAINS
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REPORT NO: 15126863-E4V2 DATE: 2024-06-13
FCC ID: SBVRMO055 IC: 5373A-RMO055

7. MEASUREMENT METHOD

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

6 dB Emission BW: KDB 789033 D02 v02r01, Section C.2

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

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

Conducted Qutput Power: KDB 789033 D02 v02r01, Section E.3.b (Method PM-G) and KDB
789033 D02 v02r01, Section E.2.b (Method SA-1)

Power Spectral Density; KDB 789033 D02 v02r01, Section F

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

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

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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FCC ID: SBVRMO055

DATE: 2024-06-13
IC: 5373A-RMO055

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'“dgTree?(ég)edar Park, 3117 222741 | 2024-08-31 | 2022-08-31
Antenna, Horn 1-18GHz ETS'L'“dgTrZ?(é;edar Park, 3117 206805 | 2024-07-31 | 2023-07-11
Antenna, Horn 1-18GHz ETS'L'“dgTrZ?(é;edar Park, 3117 80404 | 2024-08-31 | 2023-08-31
RF Filter Box, 1-18GHz FREMONT 6 Port Silver box 171013 | 2024-05-31 | 2023-05-04
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
225688
EMI TEST RECEIVER Rohde & Schwarz ESW44 (chamber | 2025-02-11 | 2024-02-11
k)
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 | 2025-03-31 | 2024-03-31
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'ézgiszA' 2HZ 10 | eysight Technologies Inc N9030B 245121 | 2025-02-07 | 2024-02-07
Power Mefr:'aﬁr'fe?“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 2023-05-01
Antenna Port Software UL UL RF Ver 2022-08-16
AC Line Conducted Software UL UL EMC Rev 9.5, 2023-03-03
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REPORT NO: 15126863-E4V2

FCC ID: SBVRMO055

DATE: 2024-06-13
IC: 5373A-RMO055

9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Test Engineer: | ZS 16080
Test Date: [ 2024-04-01
Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle |[Correction Factor] Minimum VBW

(msec) | (msec) | (linear) (%) (dB) (kHz)
802.11a 2.756 3.421 0.806 80.56 0.94 0.363
802.11n HT20 5.084 5.832 0.872 87.17 0.60 0.197
802.11n HT40 2.467 3.205 0.770 76.97 1.14 0.405
802.11ac VHT80 1.164 1.919 0.607 60.66 2.17 0.859
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DUTY CYCLE PLOTS

[ Keyght Specirum Ansyzer - AP2IZZ8 1616080, [ = ror T || o e
enter Freq 5.200000000 GHz v Type: RMS Freaisnay enter Freq 5.200000000 GHz g Type: RMS Freauency
NFE  PNO:Fast ~o Trig: FreeRun AvalHold: 11 WFE PNO: Fam -+- TTig: FreeRun AvglHold: 111
IFGainlow  #Aten: 40dB IFGainlow  #Atten: 40 d8
Auto Tune| Auto Tune|
10dBidy_ Ref 30.00 dBm 0 dBidlv_ Ref 30.00 dBm
Log Log
; Center Freq| ) 7~ Center Freq|
Q I 5200000000 GHz| AH iy [} 5.200000000 GHz|
StartFreq StartFreq|
5200000000 GHz| 5.200000000 GHz|
y
Stop Freq StopFreq|
5200000000 GHz 5200000000 GHz,
‘Center 5.200000000 GHz Span 0 Hz CF Step Center 5.200000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 10.13 ms (8001 pts £.000000 MHz| Res BW 8 MHz #VBW 50 MHz Sweep 20.27 ms (8001 pts| £.000000 MH]
to Man lAuto Man
e i EY [ Rmcrion | FUscionwiori]__Fukciios v I [ oo et sl L_Fumcion | ecionvaoril FunicTion ve i
1 a2 t (4} 2756ms (A)  -1.908dB 1 a2 t () 5084ms (Al 0990dB
2 t 3202 ms 8.572dBm 2 N t 2436 ms 9226 dBm
=] t o4 3421ms (A) 045008 FreqOffset s A2 t 5832ms (Al 0288dB FreqOffset
4 0 Hz| 4 0 He|
5 5
8 L]
7 7
8 Scale Type 8 Scale Type
g 9
10 10
1 o8 Lo " i =
usc STans wsc aTamus
[ eysigh Spectrum Anayzes - AP2Z25 1616080, Lo o sl [ Feysight Spectram Analyces - AP20228.16 16080, i Lo o sl
z SEnsEINT 13153:36 PH s . sio o
enter Freq 5.190000000 GHz #Avg Type: RMS Tace 55|  Frequancy enter Freq 5.210000000 GHz | #Avg Type: RMS Frequency
NFE PO Fas —e= Trig: Free Run AvglHold: 111 i w NFE— PhOFasr = Trig: FreeRun AvglHold: 111
IFGoinLow  #Atien: 40 dB 1FGainiLow tten: 40 d8
Auto Tune| AMKr3 1.919 ms| Auto Tune|
0daidly__Ref 30.00 dBm 0 dBidlvRef 30.00 dBm 0.213 dB
Log Log
Center Freq| Center Freq
! O 5.190000000 GHz 1 5210000000 GHz
4 . 3 i 3
StartFreq StartFreq|
5180000000 GHz 5210000000 GHz
Stop Freq Stop Freq|
5.180000000 GHz 5210000000 GHz
‘Center 5.190000000 GHz Span 0 Hz CF Step Center 5.210000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 10.13 ms (8001 pts £.000000 MHz| Res BW 8 MHz #VBW 50 MHz Sweep 5.000 ms (8001 pts| £.000000 MH]
lauto Man lAuto Man
e i EY [ Rmcrion | FUscionwiori]__Fukciios v I (woodrelsal x| L_Fumcion | ecionvaoril FunicTion ve i
1 a2 t (4} 2467ms (A) 13588 A2 t () 1464ms (Al 4.691dB
2 1.966 ms 3609 dBm 2 N t 1.408 ms 1.005 dBm
g a2 toia) 3205ms (A)  0.008 dB FreqOffset S A2 8 1819ms (Al 0213d8 Freq Offset|
4 OHz 4 0 Hz,
[ 5
6 6
7 7
8 Scale Type| g Scale Type
9 9
10 i 10
1 o0 Ho " 1 ko
s Stans vsa —

DUTY CYCLE 802.11n HT40 MODE

DUTY CYCLE 802.11ac VHT80 MODE
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9.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
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DATE: 2024-06-13
IC: 5373A-RMO055

9.2.1. 802.11a MODE IN THE 5.2 GHz BAND

2TX Antenna 1 + Antenna 3 CDD MODE

Channel | Frequency | 26 dB Bandwidth | 26 dB Bandwidth
Antenna 1 Antenna 3
(MHz) (MHz) (MHz)
Low 5180 27.44 28.84

Mid

5200

27.92

26.28

High

5240

28.24

26.08

LOW CHANNEL

£

#Ros BW 390 kHz

Apr 05, 2024
Teasonn @

W l?

L
#Sweap 100 ms (1001 pts) .] n

IR

LOW CHANNEL ANT 1

wr
u Signal Track

=miz=

[Genter 5.18000 GHz
[#Res BW 390 kHz

#VBW 1.2 MHz

Span 40.00 MHz
#Sweep 100.0 ms (1001 pts)

Specium Anaiyzer 1
Speenm |+ Frequency 7 : e A e Warker
HAug Type: RMS S
KEYSIGHT [mput s PpAZSIG WAmen SR PNO-HestWide [ e S © | [Gonter Froauens = Trig: Free Run AvalHold: 50150
L ep COUPMDAC BV Path: Standerd ste: Off PuglHoid: 2020 M Leney #Arten: 30 B Select Marker.
‘Align. Auto 23 Rel. Ind(5) F Gan. Low [Ti. Fras Run HY] 15180000000 GHz |
w NFE. Adapiive S Tiack. O Ref Offset 11,67 dB 1
Span [0 g=idlv Ref 20.00 dBm
4 spectrm Ret Lyl Offset 15.20 4B 40,0000000 MHz °a
Scale/Div 10 dB Ref Lovel 20.00 dBm ‘Swept Span Normal
Log T Zera Span
Full Span
Start Freq Deltaj
5160000000 GHz T R o
Stop Freq
$ 5200000000 GHz Fixedb|
AUTOTUNE
a GF Skep o
4000000 MKz
- 1 Ao
W Man
[Freq Omset Properties»>
oHz
i X Axis Scale More
Conter 5.18000 GHz #Video BW 1.2 MHz Span 40.00 MHZ Mo
o

LOW CHANNEL ANT 3
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MID CHANNEL

Specium Analyzer 1 e Spectrum Analyzer 1
Srgmeatrert [ | e o it T+ L ey
KEYSIGHT input 1 InpulZ 00 bAten 30dB PHO HestWide  [iAvg Tyme Dower (RS [ [erer— KEYSIGHT Ineut RF InUZ 500 AMlen 309B PO, BeslWide  dhvg Type Power (RIS T——
L . Couplng AC i Path: Standard Cae: OF Hod: 2020 #M | Conter Frequency | setings — T W Fali, Standard Galo, O AvalHold 2020 Cenler Frequenty | gepings.
Align. Auto Frea Ref. int (S) IF Gan. Lowe [Trig. Free Run 15.200000000 GHz g, Pk Fiug Rof. It (3} IF Gain. Low Tiig. Froo Run 5200000000 GHz
w Sia Track, O v s w HE i Track O
pan o
1 Spectnam Ref Lvl Offset 15.31 dB AMKr1 27.92 MHz|| 40,0000000 MHz 1 Speciium i Ref Lyl Offsét 15.29 4B AMKr1 26.28 MHZ|| 400000000 MHz
Scale/Div 10 08 Ret Lovel 20,00 dBm -0.92 dB| =] swept Span Scaleiiv 10 48 Ref Level 20.00 dBm 1.84 9B|| = suept Span
Log T ity Log W zero Spon
Full Span Full Span
Start Freq ar
5.180000000 GHz 5180000000 Gz
Stop Freq Stop Freq
5220000000 GHz 4 5220000000 GHz
3 4 — i —
[t B AUTO TUNE || AuToTunE
1 CF Step 100 CF Step
4.000000 WHz 4.000000 MHZ
500 T ado J=p
L 5] W Man
Freq Onset Freq Ofset
ok
s X Aus Scale X Axis Scale
Canter 5.20000 GHz #ideo BW 1.2 MHz Span 40.00 MKz I Log Conter 5.20000 GHz #ideo BW 1.2 MHz Span 40.00 MHz | Iy Log
[#Res BW 390 kHz #Sweop 100 ms (1001 pts)] ] Lin J #Res B 300 kHz #Sweep 100 ms (1001 pts)| [ Lin
apr 05, 2024 3 w Apr 05, 2024 , o
L IRaUIal i Jieit=rrn IE=1LY S e Tad €9~ ? R e 2 | & |Horal Tack
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HIGH CHANNEL

h — e pectrum 1
Tt 4 L e Tt 4 B rowensy
KEYSIGHT put 1r InpUtZ S00  pAen 0d8  PNC Hestice  [1Avg Type: Powsr (Ut KEYSIGHT Input rr InpUZ 500 [fAlen 30dB PNO: BesiVWida  dhug Type: Romer (RIS T—
L op COuPIMTAC BV Path: Standerd Cete: OF ArglHoid: 20020 >|M cnler Frequency | gefings T . Cowing AC WY Falh. Standard Gale. GIF AvalHokd 20120 - Center Frequency | sefiings
Align. Aute [Freq Re. nt5) IF Gain. Low Tiig. Free Run 5.240000000 GHz i Pk Fieq Rof. In (3) IF Gain. Low Trig. Frvs Run 5.240000000 GH2
v INFE. Audaptive Sia Tuack, O » i w NEE Adapivo S Tack O v
y
1 Specttum _J Ref Lyl Offect 15.31 B AMKr1 28.24 MHz|| 450000000 MHz 18pectum i Rof Lyl Offset 15.30 4B AMKr1 26.08 MHZ]| 10 0000000 Mz
Scale/Div 10 dB Ref Level 20.00 dBm 0.98 dB| ‘Swept Span Scale/Div 10 B Ref Level 20.00 dBm 1.81 dBY| = swept span
Log T T Zevo Span Log W Zero Span
Full Span Full Span
Start Freg —_——
5220000000 GHz 5220000000 GHz
Stop Freq Stop Freq
; Y 5200000000 GHz ) 5260000000 GHz
% - — I
T AUTO TUNE A AUTOTUNE
x GF Step 10 CF Siep
4.000000 Mz 4000000 MHZ
o ] Aute = Auto
W van W Man
Freq Onset Freq Offset
oHz oKz
s X Axis Scale Xhxis Scale
Ganter 5.24000 GHz #Video BW 1.2 MHE Span 40.00 MHz| 'L og Center 5.24000 GHz #ideo B 1.2 MHz Span 40.00 MHz | Iy Log
#Ros BV 390 kHz #Swoep 100 ms (1001 pts)| | Lin | [#Res BW 380 kHz #Sweep 100 ms (1001 pis) | [ Lin
05, 2024 A Apr 05, 2024 , o
o Cl|? e [EHE R =9 M ? e Lol [ et
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9.2.2.802.11n HT20 MODE IN THE 5.2 GHz BAND

2TX Antenna 1 + Antenna 3 CDD MODE

Channel | Frequency | 26 dB Bandwidth | 26 dB Bandwidth
Antenna 1 Antenna 3
(MHz) (MHz) (MHz)
Low 5180 29.04 24.60

Mid 5200

28.64

24.68

High 5240

29.16

24.64

LOW CHANNEL

Spectrum Analyzer 1 | Freauenc, i =
ek v+ el requency v s st 1 Freauency
KEYSIGHT i input antten 30 B > b ype: Power (RM + 0 | [Gomer Froquerc o Run valHola: 50/00
| Gouping: AC Wi Path: Standard |ate: OF gl 20020 - quency | setiings a8
> mign Ao [Fraa Ret. nt45) IF Gan. Low 50 Run W 15.180000000 Gz Auto Tune,
v NFE Sia Track. O v RefOffset 11,67 a8
Span o g8 Ref 20,00 dBm
1 Specinm " Ref Lvl Offset 15.20 I 40.0000000 MHz 4
ScalefDiv 10 d2 Ref Level 20.00 dBm SwepcSpan CenterFreq
Log M Zero Span 1 180000000 GHz,
Full Span
Start Freg
5160000000 GHz e 9
4
Step Freq Stop Freq
4 5200000000 GHz 5200000000 GHz|
! = AUToTUNE
CF Step
CF Step 4.000000 MHz
4000000 MHz — Man)
—Auo
W Men Freq Offset
Freq Offset OHg
oHz
s X Axis Scale Scale Type
Res BV 60k e Bz #Sweep 1005 (1901 pto) B e | [Center 5.18000 GHz Span 40,00 MHz [-°9 Lin
05 p 100 ms Un A X |
#Res BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
0o o l? e N 3 ssere . ? (1591 pts)
£ zmi3am e P = s
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MID CHANNEL

Specirum Anaiyzer 1
Swept SA

v‘+

Frequency v

il

ScaleDiv 10 4B
og

Ref Lyl Offset 15.31 0B
Ref Level 20.00 dBm

1.98 dBj

KEYSIGHT et 1 W Z 0T bAllen S0cE DNC Bast Wide  [uhvg Type Pawer (5] 11 6 | Goe Fremsengy |
L g CoUPinEAT WV Path: Standerd Cate: OF valHokt 2020 \{M " | |Center Frequency || gepings
Al Ao [Frea Rel. intis) IFGan Low  Tig Fres Run o 5200000000 GHz
v S Trach, O prn i
pan
+Spectum of AMKr1 28.64 MH2] | 200000000 Wi

Swept Span
Zewo Span

Full Span

Stari Freq
5180000000 GHz

Siop Freq
5220000000 GHz

AUTO TUNE

Canter 5.20000 GHz
#Res BW 390 kHz

#Video BW 1.2 MHz

w oo l? s e

ez 8
MID CHANNEL ANT 1

Span 40.00 MHz| ‘g og
#5weep 100 ms (1001 pts)| | [in |

w s
S el Tk

CF step
4000000 MHz

—ado
M tan

Freq Oset
oHz

X Axis Scale

= T= T =]
= oo oo seuzear e
[Center Freq 5.200000000 GHz | #Avg Type: RMS Frequency
RFPHOTWE T T Fres Run AugiHola: 5060
IFetain T aw — #hiten: 30 dB
Auto Tune
Ref Offset 11,62 dB
10 devav Ref 20.00 dB
Log T
CenterFreq

oo

pYe

5200000000 GHz|

StartFreq
5.180000000 GHz|

Stop Freq
£220000000 GHz

GF Step.
4000000 MHz
wan

FreqOffset
o Hz|

Scale Type

[Center 5.20000 GHz
[#Res BW 390 kHz

#YBW 1.2 MHz

0.00 MHz| [-°¢ Loy

Span4
#Sweep 100.0 ms (1001 pts)

MID CHANNEL ANT 3
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HIGH CHANNEL

2| e [ = T=Ter =]
S| g o I i i e ——
KEVOIGHT e 1 o za0s a8 Do St gy PO 315 e enter Freq 5240000000 6H2 1 1\, cresmun
I oy CoUPInG AC W Path: Standand Cate: Off {AnglHoid: 20120 T enter Frequency Seftings IFGaind ow #Attan: 30 dB
Align. Aute [Fre Rel. Int 5) IF Gain. Low Tiig. Free Run W) |15.240000000 GHz Auto Tune|
v INFE. Audaptive Sia Tuack, O PN NN Ref Offset 11,68 dB
- Span 10cEidy  Ref 20.00 dBm
1 Spscium ] Ref Lyl Offset 1531 B Amkr1 29.16 MHz|| 40 0000000 MHz Lod T
Scale/Div 10 d& Ref Level 20.00 dBm 3.43 dB| Swept Span Center Freq)|
Log - - - - Zera Span ' 5240000000 GHz|
Full Span p—
art Freq|
Start Freg o 5220000000 GHz]
5220000000 GHz
— ¥ &
Sop Fre " Stop Freq|
i’ ) 5.260000000 GHz 5260000000 GHz |
e e
Fras “ AUTO TUNE
wo CF Step
x GF Step 4000000 MHz|
4000000 MHz aute wan
=
W . FreqOffset|
Freq Onset 0 Hz)
oHz 0
s X Axis Scale Scale Tyne/
Ganter 5.24000 GHz #Video BW 1.2 MHE Span 40.00 MHz| 'L og o
#Res BW 390 kHZ #Sweep 100 ms (1001 pts) L ‘ ICenter 5.24000 GHz Span 40.00 MHz |-°§ Lin)
es BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pis)
TG s |-‘ | P | o2 gy ‘ ‘J: E $4 | sonatmracc [
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9.2.3.802.11n HT40 MODE IN THE 5.2 GHz BAND

2TX Antenna 1 + Antenna 3 CDD MODE

Channel

Frequency

(MHz)

26 dB Bandwidth
Antenna 1
(MHz)

26 dB Bandwidth
Antenna 3
(MHz)

Low

5190

40.16

40.64

High

5230

41.28

40.96

LOW CHANNEL

speunmanazer 1 [
Swept SA
KEYSIGHT mpur i input 250 e > rast
L e COUPI AC Wi Path: Stand - on
Al Avtn [Freq Ref. nt{5) IF Gan. Low
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REPORT NO: 15126863-E4V2
FCC ID: SBVRMO055

DATE: 2024-06-13
IC: 5373A-RMO055
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REPORT NO: 15126863-E4V2
FCC ID: SBVRMO055

DATE: 2024-06-13
IC: 5373A-RMO055

9.2.4.802.11ac VHT80 MODE IN THE 5.2 GHz BAND

2TX Antenna 1 + Antenna 3 CDD MODE
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REPORT NO: 15126863-E4V2
FCC ID: SBVRMO055

DATE: 2024-06-13
IC: 5373A-RMO055

9.2.5.802.11a MODE IN THE 5.3 GHz BAND

2TX Antenna 1 + Antenna 3 CDD MODE
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REPORT NO: 15126863-E4V2
FCC ID: SBVRMO055

DATE: 2024-06-13
IC: 5373A-RMO055
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REPORT NO: 15126863-E4V2
FCC ID: SBVRMO055

DATE: 2024-06-13
IC: 5373A-RMO055
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REPORT NO: 15126863-E4V2 DATE: 2024-06-13
FCC ID: SBVRMO055 IC: 5373A-RMO055

9.2.6.802.11n HT20 MODE IN THE 5.3 GHz BAND

2TX Antenna 1 + Antenna 3 CDD MODE

Channel | Frequency | 26 dB Bandwidth | 26 dB Bandwidth
Antenna 1 Antenna 3
(MHz) (MHz) (MHz)

Low 5260 28.76 24.60
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High 5320 28.44 24.44
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REPORT NO: 15126863-E4V2 DATE: 2024-06-13
FCC ID: SBVRMO055 IC: 5373A-RMO055
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REPORT NO: 15126863-E4V2
FCC ID: SBVRMO055

DATE: 2024-06-13
IC: 5373A-RMO055
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REPORT NO: 15126863-E4V2
FCC ID: SBVRMO055

DATE: 2024-06-13
IC: 5373A-RMO055

9.2.7.802.11n HT40 MODE IN THE 5.3 GHz BAND

2TX Antenna 1 + Antenna 3 CDD MODE
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REPORT NO: 15126863-E4V2
FCC ID: SBVRMO055

DATE: 2024-06-13
IC: 5373A-RMO055
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REPORT NO: 15126863-E4V2 DATE: 2024-06-13
FCC ID: SBVRMO055 IC: 5373A-RMO055

9.2.8.802.11ac VHT80 MODE IN THE 5.3 GHz BAND

2TX Antenna 1 + Antenna 3 CDD MODE

Channel | Frequency | 26 dB Bandwidth | 26 dB Bandwidth
Antenna 1 Antenna 3
(MHz) (MHz) (MHz)
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REPORT NO: 15126863-E4V2
FCC ID: SBVRMO055

DATE: 2024-06-13
IC: 5373A-RMO055

9.2.9.802.11a MODE IN THE 5.6 GHz BAND

2TX Antenna 1 + Antenna 3 C

DD MODE

Channel | Frequency | 26 dB Bandwidth | 26 dB Bandwidth
Antenna 1 Antenna 3
(MHz) (MHz) (MHz)
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9.2.10. 802.11n HT20 MODE IN THE 5.6 GHz BAND

2TX Antenna 1 + Antenna 3 CDD MODE
Channel | Frequency | 26 dB Bandwidth | 26 dB Bandwidth
Antenna 1 Antenna 3
(MHz) (MHz) (MHz)
Low 5500 28.36 24.72
Mid 5580 28.84 24.52
High 5700 28.56 25.12
LOW CHANNEL
e e
O eltal 0 snr:.n:nuF:H
g - oeep st S001 Sl P ronees 1005 1B =
LOW CHANNEL ANT 1 LOW CHANNEL ANT 3
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9.2.11.

2TX Antenna 1 + Antenna 3 C

DD MODE

802.11n HT40 MODE IN THE 5.6 GHz BAND

Channel
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26 dB Bandwidth
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9.2.12.

2TX Antenna 1 + Antenna 3 C

DD MODE

802.11ac VHT80 MODE IN THE 5.6 GHz BAND
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9.2.13.

2TX Antenna 2 + Antenna 4 CDD MODE

802.11a MODE IN THE 5.8 GHz BAND
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REPORT NO: 15126863-E4V2 DATE: 2024-06-13
FCC ID: SBVRMO055 IC: 5373A-RMO055
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REPORT NO: 15126863-E4V2
FCC ID: SBVRMO055

DATE: 2024-06-13
IC: 5373A-RMO055

9.2.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND

2TX Antenna 2 + Antenna 4 CDD MODE

Frequency | 26 dB Bandwidth | 26 dB Bandwidth
Antenna 2 Antenna 4
(MHz) (MHz) (MHz)
5745 38.64 33.48
5785 32.56 34.12
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REPORT NO: 15126863-E4V2 DATE: 2024-06-13
IC: 5373A-RMO055

FCC ID: SBVRMO055
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REPORT NO: 15126863-E4V2 DATE: 2024-06-13
FCC ID: SBVRMO055 IC: 5373A-RMO055
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REPORT NO: 15126863-E4V2
FCC ID: SBVRMO055

DATE: 2024-06-13
IC: 5373A-RMO055

9.2.15.

2TX Antenna 2 + Antenna 4 CDD MODE

802.11n HT40 MODE IN THE 5.8 GHz BAND
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REPORT NO: 15126863-E4V2
FCC ID: SBVRMO055

DATE: 2024-06-13
IC: 5373A-RMO055
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REPORT NO: 15126863-E4V2
FCC ID: SBVRMO055

DATE: 2024-06-13
IC: 5373A-RMO055

9.2.16.

2TX Antenna 2 + Antenna 4 CDD MODE

802.11ac VHT80 MODE IN THE 5.8 GHz BAND

Channel

Frequency

(MHz)

26 dB Bandwidth
Antenn 2
(MHz)

26 dB Bandwidth
Antenna 4
(MHz)

Mid

5775

80.64

81.12

MID CHANNEL

Specirum Analyzer 1 i T
Swept SA

KEYSIGHT npur ke Inputs DO et 08B [PNCTEast v Type: Pomer (RS 56
L . COUPINT AG W P Stancesd |ater OF wgHoKt 2020 i
Algr: Alta Freq Ret: It () IF Gan Low ng: Frea Rum
v NFE: Adapiive i Track. Off PN M
pectun " Ref Lyl Offset 15.72 dB.
ScalelDiv 10 68 Ref Level 30.00 dBm
Log Y

A\ ]
Conter 5.77500 GHz #¥idoo B 5.0 MHz Span 160.0 MHz
#Res BW 1.6 MHz #Sweep 100 ms (1001 pts)|
Apr 04, 2024 > )
H oM ? e Rl YRR

MID CHANNEL ANT 2

: .
£ oo o gpocnmaaaert [ & s -
= KEYSIGHT it WBMZ 00 Awsn30cB  INOTest g Typs: Pomes (S 51 5 g ——
[Center Froquency oo EYSIGHT & e s i Pt St o o o 2020w sy | ST [
5775000000 GHz | iban Auto Fuoe Ref. Int (5} IF Gain Low Ty Fros Run VWA 5 775000000 GHZ
= w NEF Adapi i Track O
pan pan
| 160.000000 Mz 1 Spocinm M Ref Lvi Offset 15.71 dB 160.000000 MHz.
‘Swept Span ScaieOv 1048 Ref Lovel 20.00 cBm 1 wept span
e oo Log T TR
Ful Span Full Span
Start Freg StartFreq
| 5695000000 GHz " 5885000000 GHz
Stop Freq Stop Freq
|5.855000000 GHz 5355000000 GHz
AUTO TUNE AUTOTUNE
[cF Step oF Step
|16.000000 MHz 16.000000 MHz
Ao =
I e W Man
Freq Oftsel Freq Oifse!
lonz ok
1 X s Scale
fiaus Scale Center 5.77500 GHz ideo BW 5.0 MHz n160.0 MHz|| [ Log
B #Res BW 1.6 MHz WS wonp 100 me. (1004 pis]| (2 177
- Apr 04, 2024 .l ~
Sl Tiack w5 c Ml ? e 2L [ e

Page 59 of 296

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-E4V2 DATE: 2024-06-13
FCC ID: SBVRMO055 IC: 5373A-RMO055

9.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
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REPORT NO: 15126863-E4V2
FCC ID: SBVRMO055

DATE: 2024-06-13
IC: 5373A-RMO055

9.3.1. 802.11a MODE IN THE 5.2 GHz BAND

2TX Antenna 1 + Antenna 3 CDD MODE
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(MHz)

99% Bandwidth
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REPORT NO: 15126863-E4V2 DATE: 2024-06-13
FCC ID: SBVRMO055 IC: 5373A-RMO055
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