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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: 2024-04-03 TO 2024-05-09
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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REPORT NO: 15126863-E1V2
FCC ID: SBVRMO055

DATE: 2024-06-21

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.

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

1) Antenna gain and type (see section 6.3)
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-247 5.2 (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.
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

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, 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 ISED FCcC

Company . .
CABID Number Registration

Address

X

Building 1: 47173 Benicia Street, Fremont, CA 94538, USA
Building 2: 47266 Benicia Street, Fremont, CA 94538, USA
Building 3: 843 Auburn Court, Fremont, CA 94538, USA uUso104 2324A 550739
Building 4: 47658 Kato Rd, Fremont, CA 94538, USA
Building 5: 47670 Kato Rd, Fremont, CA 94538, USA

OX|O|O
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
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 Frequency (Spectrum Analyzer) 141.16 Hz
Occupied Bandwidth 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 1.94 dB
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 5.29 dB
Time Domain Measurements 3.39%
Temperature 0.57°C
Humidity 3.39%
DC Supply Voltages 0.57%

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
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-E1V2

FCC ID: SBVRMO055

6. EQUIPMENT UNDER TEST

6.1.

EUT DESCRIPTION

The EUT is a Wireless Smart Speaker.

6.2.

The transmitter has maximum peak conducted output powers as follows:

MAXIMUM OUTPUT POWER

DATE: 2024-06-21
IC: 5373A-RM055

Frequency Peak
Range Mode Output Power | Output Power
(MHz) (dBm) (mW)
2402 - 2480 | BLE(1Mbps) 9.04 8.02
BLE(2Mbps) 9.07 8.07
6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain and type, as provided by the manufacturer’ are as follows:
The radio utilizes a PCB, with a maximum gain of 3.6 dBi.
6.4. SOFTWARE AND FIRMWARE

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

The test utility software installed during testing was SONOSCOMPLAINCEGUI_V1.0.5
6.5. WORST-CASE CONFIGURATIONS

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

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

BLE (1Mbps): 1Mbps
BLE (2Mbps): 2 Mbps
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REPORT NO: 15126863-E1V2

DATE: 2024-06-21
FCC ID: SBVRMO055

IC: 5373A-RM055

6.6. DESCRIPTION OF TEST SETUP
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
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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REPORT NO: 15126863-E1V2
FCC ID: SBVRMO055

DATE: 2024-06-21
IC: 5373A-RM055

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

Y

Control Room

Spectrum Analyzer

3

Lapto

L = 1

2
AC/DC
Adapter
1

AC MAINS

Conducted/AC Line Configuration

Spectrum Analyzer

PR e, .

Laptop

2

AC/DC Adapter

-

AC MAINS
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

7. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW = DTS BW

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

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter
Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement using a

gated RF average-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 -11.13.3.4 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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REPORT NO: 15126863-E1V2

FCC ID: SBVRMO055

DATE: 2024-06-21
IC: 5373A-RM055

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 evsight 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, 2023-03-03, 2023-05-
01
Antenna Port Software UL UL RF Ver 2022-08-16
AC Line Conducted Software UL UL EMC Rev 9.5, 2022-03-23
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

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 By: 16080 ZS
Date 2024-04-03

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

BLE (1Mbps) 2.130 2.500 0.852 85.20 0.70 0.469

BLE (2Mbps) 1.065 1.875 0.568 56.80 2.46 0.939

DUTY CYCLE PLOTS

Spectrum Analyzer 1 Specinum Analyzer 1
Speann v| + £ Frequengy v Speonan v‘ + £x Frequency 1
KEVSIGHT b Py 1203 [Center Frequensy | seungs Ky SIGHT 22 [[canterFremeney | gomngs
L+ Tng: Free Run SR A |2 440000000 GHZ L AR || 2 440000000 GHz
v v
u [Span & Span
1 Spectum 100000000 Hz 1 Specium | 000000000 He
ScalelDiv 10 d8 Ref Level 20.00 dBm B Swept Span Scale/Div 10 dB . Ref Level 20.00 dBm B Suept Span
Log N |=] Zers Span Log A & Il | Zero Span
Ful Span Full Span
[Start Freq 2 stan Freq
| 2.440000000 GHz 2440000000 GHz
[Stop Freq 5 1 — ) +||[5top Freq
| 2.640000000 Gz 2440000000 GHz
i AUTO TUNE } AUTO TUNE
Center 2.430000000 GHz #Videa BW 50 MHz Span 0 Hz, Center 2.440000000 GHz #Video BW 50 MHz Span 0 Hz
Res BW & MHz Sweep 10.0 ms (1001 pis) [[CF Step Res B 8 MHz Sweep 5,00 ms (1001 pts) |[CF Siep
5 Marker Table ’ | 8.000000 Btz 5 barkor Table " 8000000 Mz
Ao . § Ao
Mode | Trace | Scale X v Funcion | _Funciion Widlh | Funclion Value Man Mode | Trae | Scale X ¥ Funclion | _Funetian Widlh | _Funciion Value Man
A A Z1%ms [A] 00968 I Toa2 () 1086 ms{A) -0.056 08
2 N t 1630ms 6673 dBm fFrea Ofset 2 N L 1750ms 6679 aBm Feq Offsct
3 a2 t (8] 2s00msis) 024308 |0 Hz % s, ) |0k
4 — ] —
5 T X Ais Scale 5 T T T T X Axis Scale
6 M Log 6 | M Log
=] =y
Apr 03, 2024 ‘\1 [Slgnal Track Apr 03, 2024 ‘\1 Signal Trac
LRSI i dietreal R PN (e LS NS i dietrhenl ] SHILY PR A

BLE (1Mbps) BLE (2Mbps)
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REPORT NO: 15126863-E1V2
FCC ID: SBVRMO055

DATE: 2024-06-21
IC: 5373A-RM055

9.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

RESULTS

Test By: 16080 ZS

Date Tested: 2024-04-03

9.2.1. BLE (1Mbps)

Channel

Frequency
(MHZz)

99% Bandwidth
(MHZz)

Low

2402

1.0366

Middle

2440

1.0405

High

2480

1.0378

Spectrum Anaiyzer 1
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9.2.2. BLE (2Mbps)

Channel

Frequency
(MH2)

99% Bandwidth
(MH2)

Low

2402

2.0706
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2480

2.0719
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REPORT NO: 15126863-E1V2

FCC ID: SBVRMO055

DATE: 2024-06-21
IC: 5373A-RM055

9.3.

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)

RSS-247 5.2 (a)

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

RESULTS
Test By: 16080 ZS
Date Tested: | 2024-04-09
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9.3.1. BLE (1Mbps)

Channel

Frequency
(MH2)

6 dB Bandwidth
(MH2z)

Minimum Limit
(MH2z)

Low

2402

0.705

0.5

Middle
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0.666

0.5

High

2480

0.645

0.5
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9.3.2. BLE (2Mbps)

Channel

6 dB Bandwidth
(MH2z)

Frequency
(MH2z)

Mini

mum Limit
(MH2z)

Low

2402 1.230

0.5
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0.5
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REPORT NO: 15126863-E1V2
FCC ID: SBVRMO055

DATE: 2024-06-21
IC: 5373A-RM055

9.4. OUTPUT POWER

LIMITS

FCC 815.247 (b) (3)
RSS-247 5.4 (d)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband power sensor. Peak output power was
read directly from power meter.

RESULTS

9.4.1. BLE (1Mbps)

Tested By: ZS 16080
Date: 2024-04-19
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 9.04 30 -20.960
Middle 2440 8.91 30 -21.090
High 2480 8.97 30 -21.030
9.4.2. BLE (2Mbps)
Tested By: ZS 16080
Date: 2024-04-19
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 8.94 30 -21.060
Middle 2440 9.02 30 -20.980
High 2480 9.07 30 -20.930
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9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband power sensor. Gated average output
power was read directly from power meter.

RESULTS

9.5.1. BLE (1Mbps)

Tested By: ZS 16080
Date: 2024-04-19
Channel Frequency AV power
(MHz) (dBm)
Low 2402 8.93
Middle 2440 8.79
High 2480 8.84
9.5.2. BLE (2Mbps)
Tested By: ZS 16080
Date: 2024-04-19
Channel Frequency AV power
(MHz) (dBm)
Low 2402 8.79
Middle 2440 8.88
High 2480 8.94
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FCC ID: SBVRMO055

DATE: 2024-06-21
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9.6.

LIMITS

FCC §15.247 (e)

RSS-247 (5.2) (b)

POWER SPECTRAL DENSITY

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
Test By: 16080 ZS
Date Tested: 2024-04-09
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9.6.1. BLE (1Mbps)

Channel Frequency

(MH2z)

PSD
(dBm/3kHz)

Limit

(dBm/3kHz)

Margin
(dB)

Low 2402

-7.690 8

-15.69

Middle 2440

-7.900 8

-15.90

High 2480

-7.820 8

-15.82
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9.6.2. BLE (2Mbps)

Channel

Frequency
(MH2z)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

-9.800

8

-17.80

Middle

2440

-9.790

8

-17.79

High

2480

-9.790

8

-17.79
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DATE: 2024-06-21
IC: 5373A-RM055

9.7.

LIMITS

FCC §15.247 (d)

RSS-247 5.5

CONDUCTED SPURIOUS EMISSIONS

Output power was measured based on the use of a peak measurement; therefore the required
attenuation is 20 dB.

RESULTS
Test By: 16080 ZS
Date Tested: 2024-04-09
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REPORT NO: 15126863-E1V2
FCC ID: SBVRMO055

DATE: 2024-06-21
IC: 5373A-RM055

9.7.1. BLE (1Mbps)
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REPORT NO: 15126863-E1V2
FCC ID: SBVRMO055

DATE: 2024-06-21
IC: 5373A-RM055

9.7.2. BLE (2Mbps)
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uv/m)at 3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements in the 30-1000MHz range,
9kHz for peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz
for peak and/or quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is
used unless otherwise noted as quasi-peak or average (9-90kHz and 110-490kHz).

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 kHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,

middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

2D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel), parallel and perpendicular are the
worst orientations, therefore testing was performed on these two orientations only. Blue color
trace on plots: Parallel orientation. Green color trace on plots: Perpendicular orientation.

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that

specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

KDB 414788 Open Field Site (OFS) and Chamber Correlation Justification

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst-case test result.

NOTE: The limits in FCC 47 CFR, Part 15, Subpart C, paragraph 15.209(a), are identical to
those in RSS-Gen section 8.9, Table 6, since the measurements are performed in terms of
magnetic field strength and converted to electric field strength levels (as reported in the table),
using the free space impedance of 377 Ohms. For example, the measurement at frequency X
kHz resulted in a level of Y dBuV/m, which is equivalent to Y — 51.5 = Z dBuA/m, which has the
same margin, W dB, to the corresponding RSS-Gen Table 6 limit as it has 15.209(a) limit.
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

10.2.  TRANSMITTER ABOVE 1 GHz
10.2.1. BLE (1Mbps)

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

=Chamber B4-RDE-L 2024 Apr 6 B1:15:53

12
Restricted Bandedge
- Project Number: 15126863
1 Client: Sonos
Config: EUT + Support Equipment
Mode : “BLE_ 1Mbps_2482MHz -
185 Tested by: 23522 SI /
[
95 1
: |
8 85
s T
Peck Limit (dBuU/m) / \
P Jﬁ \
~
> I
)
[aa]
S 65
55 Average Limit (dBulUim) /
| MW
PRI i bkl L TP Ty DRUP oY
45 s “
4
- 3 M e
2318 18, 5MHz/ 2415
Frequency (MHz)
Ronge (MHz) REW/UBI Ref/fttn  Det Avg Mode Sueep Pis #5ups/Mode  Position Range (HHz) RBLI/VBW Ref/ttn  Det fvg Mode Sueep Pts #Sups/Made  Position
1:2318-2415 IM(-38)/3H 1715 PEAK - Busec(Auto) 8008 MAXH 271 degs 121 cn H 2:2318-2415 1(-3dB)/3M AARZALY AUER Pur Avg(RMS) nsec(Auto) 8008 |1 BaATAVE 271 degs H
Low CH BE - H.TST 159172 4 Apr 2024 Rev 9.5 18 Jon 2023
Trace Markers
Marker Frequency Meter Det 206805 ACF Amp/Cbl DCCF Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) (dB) Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/im) (dB)
1 * 2390 39.29 Pk 32.1 -24.3 0 47.09 - - 74 -26.91 271 121 H
2 *2341.859 41.82 Pk 318 24.4 0 49.22 - - 74 24.78 271 121 H
3 * 2390 28.37 RMS 32.1 24.3 7 36.87 54 17.13 - - 271 121 H
4 *2386.701 28.93 RMS 32.1 24.3 7 37.43 54 -16.57 - - 271 121 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15126863-E1V2
FCC ID: SBVRMO055

DATE: 2024-06-21
IC: 5373A-RM055

VERTICAL RESULT

1Zl:Chcxmber- B4-RDE-L 2024 Apr 6 B1:25:10
Restricted Bandedge
- Project Number: 15126863
" Clicnt: Sonos
Config: EUT + Support Equipment
Mode : “BLE_1Mbps_24@2MHz
185 Tested by: 23522 SI ;
|
95 J
~
% 85
[}
- |
Peak Limit (dBulU/ml |
—~ 7!: L
£ [
h |
3 |
2 I
3 5 I
s 6 \
55 Average Limit (dBulU/m)
P [ :
45 b s R RER IR TR " " o PRI i b u;] L--“““/ | PR Al
4 3
fol
35 @
2318 18.5MHz/ 2415
Frequency (MHz)
Ronge (Mz) REW/VE Ref/Atin Dt fvg Made Sucep Pls  foepo/liode Position [Range (i) 6/ VB Ref/Attn Det Avg Mode Sueep Pts  #sups/fade FPosition
i H(-38) 1 ; Bnsecfuto) B E n
Low CH BE - V. TST 19172 4 Apr 2024 Rev 9.5 18 Jan 2023
Trace Markers
Marker Frequency Meter Det 206805 ACF Amp/Cbl DCCF Corrected Average Margin Peak PK Azimuth Height Polarity
(MHz) Reading (dB) (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 * 2390 38.26 Pk 32.1 -24.3 0 46.06 - 74 -27.94 92 147 i
2 *2379.35 41 Pk 32 -24.3 0 48.7 - - 74 -25.3 92 147 i
3 * 2390 28.01 RMS 32.1 -24.3 7 36.51 54 -17.49 - - 92 147 \
4 *2374.44 28.95 RMS 32 -24.4 N 37.25 54 -16.75 92 147 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

=Chamber B4-RDE-L

12 2024 Apr 8 B9:17:36

Restricted Bandedge

s Project Number: 15126863
Client: Sonos

Config: EUT + Support Equipment

Mode: BLE_1Mbps_2488MHz

185 Tested by: 28193 UM

/ﬂ
95 ‘K
/(
[
5 85 o=t
o ( |
/ % Peak Limit C(dBulU/m2
~ 75
>
)
3 65 i

k Average Limit (dBLU/m)

WWWWM/ \%}Mm L o e Lo A A Ll gl i b B “W“ Lt Aol
45 \
o il S ‘ : .
24668 18. 3MHz/ 2563

Frequency (MHz)
Range (z) R/ Ref/Attn Dt fvg Mode Sucep Fis  fsupa/liode Position [Range Q) B/ Ref/Attn Dot fivg Mode Sueep s
1 :2468-2563 M3/ 11/15 PERK - Susec(futo)  BB00  HAXH 263 degs I5 on H [2:2460-2563 (-3B)/H 12215 AUER Pur Ag(RIS)  Basec(Auto) 800

oups/fade  Fosition
10BTAUS 263 degs 151 cn H

High CH BE - H.TST 19172 4 Apr 2024 Rev 9.5 18 Jan 2823

Trace Markers

Marker Frequency Meter Det 206805 ACF Amp/Cbl DCCF Corrected Average Margin Peak PK Azimuth Height Polarity
(MHz) Reading (dB) (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m) (dB)

1 * 2483.5 41.9 Pk 32.4 -24.2 0 50.1 - 74 -23.9 263 151 H

2 * 2483.655 43.21 Pk 32.4 -24.2 0 51.41 - - 74 -22.59 263 151 H

3 * 2483.5 29.88 RMS 32.4 -24.2 7 38.78 54 -15.22 - - 263 151 H

4 * 2483.526 30.71 RMS 32.4 -24.2 7 39.61 54 -14.39 - - 263 151 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

VERTICAL RESULT

1ZI:Chcxmber- B4-RDE-L 2024 Apr 8 B9:27:22
Restricted Bandedge
s PPF)JEct Number: 15126863
Client: Sonos
Config: EUT + Support Equipment
Mode: BLE_1Mbps_24808MHz
1a5 Tested by: 28193 UM
gﬁ
o~
€ 85
E
Peak Limit C(dBuU/im)
—~ 7!:
=
~
>
3
[45)
S 65
f | | Average Limit C(dBLU/m)
55 i
| | 2
sl ‘hwhw \%..» 4 ok Al ik b et b i Dot y ORI VRTIRITY
a5 Apicinh d A A
4
3 )
35
24668 18. 3MHz/ 2563
Frequency (MHz)
[Ronge (Miz) REW/VB Ref/Atin Dt fivg tade Sucep Pls  foups/liode Position [Range Cifz) E/VE Ref/Attn  Det Avg Mode Sueep Pts  ¥oups/fade Position
1:2468-2563 11(-348) /3 715 P Susec(AL 3 % cn
High CH BE - V. TST 19172 4 Apr 20824 Rev 9.5 18 Jan 2023
Trace Markers
Marker Frequency Meter Det 206805 ACF Amp/Cbl DCCF Corrected Average Margin Peak PK Azimuth Height Polarity
(MHz) Reading (dB) (dB) (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 * 2483.5 39.44 Pk 32.4 -24.2 0 47.64 - - 74 -26.36 35 195 i
2 2541.988 42.02 Pk 32.3 -24 0 50.32 - - 74 -23.68 35 195 i
3 * 2483.5 28.55 RMS 32.4 -24.2 7 37.45 54 -16.55 - - 35 195 \
4 2519.479 29.78 RMS 32.4 -24.1 N 38.78 54 -15.22 - - 35 195 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

=Chamber B4-RDE-L 2024 Apr 6 e 01:56
Rodiated Emissions 3-Meters

195 Project Number: 15126863
Client: Sonos

Config: EUT + Support Equipment

Mode: BLE_{Mbps_24B2MHz

95 Tested by: 23522 SI

I

85

Peak Limit (dBuU/m
75

1adB/

65

Avg Limit (dBuU/m)

CdBulU/m)

55

45 i 3
q

AV At R A i " kb
MM aAr b r' .

1e8a 1 Boee 18000

Frequency (MHz)

Range (HHz) REU/UBH Ref/Atin  Det fug Mode Sueep Pis  #oups/Mode Position [Rarge CHHz) RBLI/UBI Ref/fittn Dot fvg Mode Sueep Ptz ¥ups/fade  Position
1:1080-3000 ING-38)/30k  1B7/10 PERK - ATneec(futo) OBBI  MAXH 8-360dege H 3: 3000~ 13880 TH(-3cB)/30k  89/2 PEAK - lnsec(futo) 18008  HAXH 8-360degs H

35

FCC Part15C 2.4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 18 Jon 2023

HORIZONTAL

| WKChcxmber— B4-RDE-L 20824 Apr 6 08:01:56
Rodioted Emissions 3-Meters
Project Numb 15126863
185 Cliznt: Sonos
Config: EUT + Support Equipment
Mode: BLE 1Mbps_24B2MH=z
95 Tested by: 23522 SI
85
% 75 Peak Limit (dBuU/m
e
e
3
2 Avg Limit (dBuU/m)
el 55
45 6
o
4
. 2 :
25
[E[E]E] [RE[E[E] 18000
Frequency (MHz)
IM/\W Ref/Atin  Det fvg Mode Sueep Pts  Houps/Mode Position Range CHHz) RBU/UB Ref/fittn Det fvg Mode Sueep Pts  ¥5ups/fade  Position
FCC Parti5C 2.4GHz RSE.TST 38915 29 Dec 2815 Rev 9.5 18 Jaon 20823
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

RADIATED EMISSIONS

Marker Frequency Meter Det Horn Amp/Cbl/Fltr DCCF Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading 1mH (dB) (dB) Reading (dBuVv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuVv/m) (dB)
1 *4804.304 62.5 PK2 34.1 -48 0 48.6 - - 74 -25.4 345 359 H
*4803.905 54.92 MAv1 34.1 -48 7 41.72 54 -12.28 - - 345 359 H
3 6405.392 55.18 PK2 35.7 -42.6 0 48.28 - - - - 346 310 H
6405.259 49.43 MAv1 35.7 -42.6 7 43.23 - - - - 346 310 H
5 7205.209 61.53 PK2 35.6 -43.6 0 53.53 - - - - 17 251 H
7206.637 55.92 MAv1 35.6 -43.6 7 48.62 - - - - 17 251 H
2 *4804.07 57.97 PK2 34.1 -48 0 44.07 - - 74 -29.93 51 149 \
*4804.134 48.1 MAv1 34.1 -48 7 34.9 54 -19.1 - - 51 149 Vv
4 6405.306 54.94 PK2 35.7 -42.6 0 48.04 - - - - 335 388 \
6405.287 47.54 MAv1 35.7 -42.6 7 41.34 - - - - 335 388 \
6 7206.634 57.94 PK2 35.6 -43.6 0 49.94 - - - - 359 367 Vv
7205.494 50.25 MAv1 35.6 -43.6 7 42.95 - - - - 359 367 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

MID CHANNEL RESULTS

=Chomber B4-RDE-L 2824 Apr 5 13:54:07

Radioted Emissions 3-Meters

"

105 Project Number: 15126863
Client: Sonos
Config: EUT + Support Equipment
Mode: BLE_IMops_2448MHz

95 Tested by: 28193 M

8!:
3 Peck Limit (dBul/m)
o 7:
[
T 65
~
=
2 Avg Limit (dBul/m)
T 55

5
aQ
45 i 9
q
35 I s )
L T bbb " i
P A y
o5
186868 18800 180008
Frequency (MHz)
Ronge (MHz) RBUAVBU Ref/Atin  Det Avg Mode Sueep Pts  #Sups/Made Position Ronge (MHz) RBU/VBU Ref/Attn  Det fvg Mode Suweep Pis  #Sups/Mode Position
1:10008-3800 1MC-3dB)/38  187/18 PEAK - 47msec(futo) 9881 MAXH @-368de |3: 3906~ 150800 1MC-3B)/3Bk  89/2 PERK - 35@nsec(Auto) 18888  MAXH B-368degs H

FCC Parti5C 2.46Hz RSE.TST 38915 29 Dec 2015 Rev 9.5 18 Jon 26823

HORIZONTAL

11:Chomber B4-RDE-L 2824 Apr 5 13:54:87
Radioted Emissions 3-Meters
- Project Number: 15126863
e Client: Sonos
Config: EUT + Support Equipment
Mode: BLE_1Mops_244BMHz
95 Tested by: 28193 UM
35
N Peak Limit (dBulU/m)
S 75
©
? 65
3
2 Avg Limit (dBulU/m)
s 55
. 8
g 3
35
2;
18668 18800 180008
Frequency (MHzJ
Rango (t2) REW/UB Ref/Attn Dol fivg Mode Sueep Pto  upo/fade Fosition  [Range () RO/ Ref/fttn Dl fvg fode Swoop Pls  Foupo/fode Position
FCC PartiSC 2.46Hz RSE.TST 38915 29 Dec 2015 Rev 3.5 18 Jan 2823
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

RADIATED EMISSIONS

Marker Frequency Meter Det Horn Amp/Cbl/Fltr DCCF Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading 1mH (dB) (dB) Reading (dBuVv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuVv/m) (dB)
1 * 4879.655 60.16 PK2 34.1 -47.6 0 46.66 - - 74 -27.34 8 282 H
*4880.104 51.78 MAv1 34.1 -47.5 7 39.08 54 -14.92 - - 8 282 H
2 *4880.512 62.05 PK2 34.1 -47.5 0 48.65 - - 74 -25.35 271 392 Vv
* 4879.82 54.64 MAv1 34.1 -47.5 7 41.94 54 -12.06 - - 271 392 Vv
3 6506.738 56.27 PK2 35.8 -42.8 0 49.27 - - - - 347 214 H
6506.639 52.05 MAv1 35.8 -42.8 7 45.75 - - - - 347 214 H
4 6506.557 53.11 PK2 35.8 -42.8 0 46.11 - - - - 253 101 \
6506.518 45.68 MAv1 35.8 -42.8 7 39.38 - - - - 253 101 \
5 *7319.938 64.19 PK2 35.6 -43 0 56.79 - - 74 -17.21 341 265 H
*7319.46 59 MAv1 35.6 -43 7 52.30 54 -1.70 - - 341 265 H
6 *7320.633 59.65 PK2 35.6 -43 0 52.25 - - 74 -21.75 45 165 Vv
*7319.48 53.27 MAv1 35.6 -43 7 46.57 54 -7.43 - - 45 165 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15126863-E1V2
FCC ID: SBVRMO055

DATE: 2024-06-21
IC: 5373A-RM055

HIGH CHANNEL RESULTS

" ~Chamber B4-RDE-L 2824 Apr 5 14:37:34
Rodioted Emissions 3-Meters
= Project Number: 15126863
e Client: Soros
Config: EUT + Support Equipment
Mode: BLE_1Mops_2488MHz
95 Tested by: 28193 JM
Sl:
N Peak Limit (dBulU/m)
e 7:
©
G
~
> »
E Avg Limit (dBuU/m)
el 55
5
g
=
4 é g
= o) o .. Al
3 MW e e )
2;
1868 186668 1866806
Frequency (MHz)
Range (H2) REW/VB Ref/Atin Dot fvg fode Sueep Pts  foups/ade Fosition  |Range (PHz) RELI/UB Ref/Atin Dt fvg Mods Sueep Pls  fSupo/flode Position
1:1008-3260 INC-3B2/38  107/18 PERK - ATnsecthuto) 9981 MAXH @-360degs H  [3:3060-15000 1NC-3cB)/386  8/2 FERK - IBasec(Auto) 18860 HAXH B-368degs H
FCC Parti5C 2.46Hz RSE.TST 38915 29 Dec 2815 Rev 9.5 18 Jon 2823

HORIZONTAL

VERTICAL

" = Chamber B4-RDE-L 2B24 Apr 5 14:37:34
Rodioted Emissions 3-Meters
= Project Number: 15126863
18 Client: Sornos
Config: EUT + Support Equipment
Mode: BLE_1Mbps_2488MHz
95 Tested by: 28193 JM
Sl:
3 Peak Limit (dBuU/m)
el 7:
=
? 65
~
>
! Avg Limit C(dBuU/m)
o 55
6
45 Q
z 4
a Q
35
2:
1868 186608 186680
Frequency (MHzJ
Range (Hi2) REH/VE Ref/Atin Det fvg flode Suecp Pts  Koups/ode Fosition  |Range (fiz) REU/UBD Ref/Atin Dt Avg Mods Sweep Pls  WSupo/tlode Position
FCC Parti5C 2.46Hz RSE.TST 38915 29 Dec 2815 Rev 9.5 18 Jon 2823
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

RADIATED EMISSIONS

Marker Frequency Meter Det Horn Amp/Cbl/Fltr DCCF Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading 1mH (dB) (dB) Reading (dBuVv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuVv/m) (dB)
1 * 4959,572 62.62 PK2 34.2 -47.9 0 48.92 - - 74 -25.08 359 352 H
* 4959.936 54.95 MAv1 34.2 -47.9 7 41.95 54 -12.05 - - 359 352 H
2 *4960.52 61.82 PK2 34.2 -47.9 0 48.12 - - 74 -25.88 285 364 Vv
*4959.853 53.17 MAv1 34.2 -47.9 7 40.17 54 -13.83 - - 285 364 Vv
3 6613.157 57.35 PK2 35.8 -42.8 0 50.35 - - - - 340 347 H
6613.387 52.09 MAv1 35.8 -42.7 7 45.89 - - - - 340 347 H
4 6613.272 52.76 PK2 35.8 -42.8 0 45.76 - - - - 254 102 \
6613.229 46.27 MAv1 35.8 -42.8 7 39.97 - - - - 254 102 \
5 *7439.837 62.72 PK2 35.6 -43 0 55.32 - - 74 -18.68 336 155 H
* 7440.426 57.15 MAv1 35.6 -43 7 50.45 54 -3.55 - - 336 155 H
6 * 7440.489 58.32 PK2 35.6 -43 0 50.92 - - 74 -23.08 46 399 Vv
* 7440.406 50.74 MAv1 35.6 -43 7 44.04 54 -9.96 - - 46 399 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15126863-E1V2

FCC ID: SBVRMO055

DATE: 2024-06-21
IC: 5373A-RM055

10.2.2.

BLE (2Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

=Chamber B4-RDE-L

2024 Apr 8 B9:35:07

12
Restricted Bandedge
= Project Number: 15126863
1 Client: Soros
Config: EUT + Support Equipment
Mode: BLE_2Mbps_24B82MHz
185 Tested by: 28193 UM /\\
1
55 =
|
3 -
e 85
: \
Peak Limit (dBulU/ml / |
T 75 X §
~ f
3 !
3
S 65 fr
55 Average Limit (dBulUim) }r \\
\ NWW/ | “\“me
o bl ol o b et bl fo Lo il d W .
45 - - / \
a ‘“"‘/ w
35 " P
2318 18.5MHz/ 2415
Frequency (MHz)
Ronge (MHz) REW/VBU Ref/Attn  Det Avg Mode Sueep Pts  #Swpsa/Mode Position Range (HHz) REW/VBW Ref/Attn  Det fivg Mode Sueep Pts  #Sups/Made Position
1:2318-2415 IM(-38) /31 17/15 PERK - fnsec(Auto) 5008 HAXH 271 degs 162 cn H 2:2318-2415 1(-3dB)/3M 17/15 AVER Pur Avg(RMS)  Bumsec(Auto) 8000 18aTAVG 271 degs 162 cn H
Low CH BE - H.TST 19172 4 Apr 20824 Rev 9.5 18 Jan 2023
Trace Markers
Marker Frequency Meter Det 206805 Amp/Cbl DCCF Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(MHz) Reading ACF (dB/m) (dB) (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dB)
1 * 2390 38.6 Pk 32.1 -24.3 0 46.4 - 74 -27.6 271 162 H
2 * 2365.002 41.61 Pk 319 -24.4 0 49.11 - - 74 -24.89 271 162 H
3 * 2390 28.56 RMS 321 -24.3 2.46 38.82 54 -15.18 - - 271 162 H
4 *2371.474 29.09 RMS 32 -24.4 2.46 39.15 54 -14.85 271 162 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

VERTICAL RESULT

12‘:Chc>1mber‘ B4-RDE-L 2024 Apr 8 B89:42:53
Restricted Bandedge
= Project Number: 15126863
1 Client: Sonos
Config: EUT + Support Equlpment
Made ! BLE_2Mops_2482MHz
1a5 Tested by: 28199 JM ’,
95
~
§ = |
- \
Peak Limit (dBuU/m) \
e 75
~ |
>
E]
@
S 65
55 Average Limit (dBulU/m) \
2 / \
| \
45 ke bonsh i il st R A B s i ki
oo
35
2318 18.5MHz/ 2415
Frequency (MHz)
Range (2 REW/VEU Ref/fttn Dt fvg Made Sucep Fis  fosps/lode FPosition [Range CHfiz) B/ Ref/ttn Dot fivg Mode Sueep s fwps/fade Fosition
123182415 HC-3d8) /3 /15 FE Susec(huto) 8760 & cn
Low CH BE - U.TST 19172 4 Apr 20824 Rev 9.5 18 Jan 2023

Trace Markers

Marker Frequency Meter Det 206805 Amp/Cbl DCCF Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(MHz) Reading ACF (dB/m) (dB) (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dB)
1 * 2390 39.27 Pk 32.1 -24.3 0 47.07 - 74 -26.93 93 105 i
2 *2378.011 41.09 Pk 32 -24.3 0 48.79 - - 74 -25.21 93 105 i
3 * 2390 27.8 RMS 32.1 -24.3 2.46 38.06 54 -15.94 - - 93 105 i
4 * 2386.123 28.93 RMS 32 -24.3 2.46 39.09 54 -14.91 - - 93 105 i

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

12E(:hc>1rnber‘ B4-RDE-L 2024 Apr 8 B9:52:32
Restricted Bandedge

s Project Number: 15126863
Client: Sonos

Config: EUT + Support Equipment

Mode: BLE_2Mbps_248BMHz

185 Tested by: 28193 UM
95 \

:E 75 /) Q Peak Limit (dBuU/m)
. n
/ \é Average Limit (dBLU/m)

55

/J
”W} %wlnwulnuﬂ A i ekl b PRI YT EIU RN IR eTR R

45 \
_,'/ LW

35

24606 18, 3MHz/ 2563
Frequency (MHz)

[Ronge (MHz) REW/VBU Ref/Atin Dl fvg Made Sucep Pls  foups/liode Position [Range Cifiz) E/VE Ref/Attn Det Avg Mode Sueep Pts  Foups/fade Fosition
1 :2468-2563 M3/ 117715 PEAK - Bnsecfuto) 8028 NAXH 264 dego 1B em B [2:2400-2561 1-3B)/3  122/15 AR Pur Avg(RMS) Bescclfuto) B3B0  IDETAUS 264 degs 135 cn H

High CH BE - H.TST 19172 4 Apr 2024 Rev 9.5 18 Jan 2823

Trace Markers

Marker Frequency Meter Det 206805 Amp/Cbl DCCF Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(MHz) Reading ACF (dB/m) (dB) (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dB)
1 * 2483.5 48.39 Pk 32.4 -24.2 0 56.59 - 74 -17.41 264 135 H
2 * 2483.539 48.54 Pk 32.4 -24.2 0 56.74 - - 74 -17.26 264 135 H
3 * 2483.5 36.67 RMS 32.4 -24.2 2.46 47.33 54 -6.67 - - 264 135 H
4 * 2483.526 36.82 RMS 32.4 -24.2 2.46 47.48 54 -6.52 - - 264 135 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

VERTICAL RESULT

1chhcﬁnber B4-RDE-L 2024 Apr 8 B9:59:43
Restricted Bandedge
s Pr?Ject Number: 15126863
Client: Sonos
Config: EUT + Support Equipment
Mode: BLE_2Mbps_2488MHz
185 Tested by: 28193 UM
gl:
o
T 85
=
~ = | Peak imit (dBuU/m)
£ 7 |
N |
= |
3 |
[as} |
3 65 | \
i
i
I Average Limit C(dBLU/m)
55 /
<)
e | ..h..u.muiJ \\.‘“ bkl NIRRT (TR Lk L il m e il M boddoh " PRI PARm A L
45 3 kil !
Q
35
24608 18, 3MHz/ 2563
Frequency (MHz)
Ronge (MHz) REW/VBH Ref/fttn  Det Avg Mode Sueep Pts  #Swps/Mode Position Range CHHz) RBU/VBW Ref/Attn  Det fivg Mode Sueep Pts  #Sups/Mode Position
12468 H-3c8). 5 R Bncec(uto) ¢ :
High CH BE - U.TST 19172 4 Apr 2824 Rev 9.5 18 Jan 2023
Trace Markers
Marker Frequency Meter Det 206805 Amp/Cbl DCCF Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(MHz) Reading ACF (dB/m) (dB) (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dBuVv/m) (dB)
1 *2483.5 44.76 Pk 324 -24.2 0 52.96 - - 74 -21.04 39 162 i
2 *2483.513 44.91 Pk 324 -24.2 0 53.11 - - 74 -20.89 39 162 i
3 * 2483.5 33.49 RMS 324 -24.2 2.46 44.15 54 -9.85 - - 39 162 i
4 * 2483.501 335 RMS 324 -24.2 2.46 44.16 54 -9.84 - - 39 162 i
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15126863-E1V2
FCC ID: SBVRMO055

DATE: 2024-06-21
IC: 5373A-RM055

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

VERTICAL

| W‘:Chcﬁn&:usr- B4-RDE-L 2024 Apr 5 21:27:36
Rodiated Emissions 3-Meters
= Project Number: 15126863
e Client: Soros
Config: EUT + Support Equipment
Mode: BLE_2Mbps_24B2MHz
95 Tested by: 23522 SI
85
= Peak Limit (dBulU/m
b} 75
=
E
~
s fvg Linit (dBuU/m)
S 55 °
5
4':
3
; c M..M
35 9 i
i WA A :|v‘ N s L et v
25
1008 18888 180008
Frequency (MHz)
REM/UEH Ref/Attn Dt fvg Fads o ition Ronge ) I Ref/hittn Dstfivg Fode Suep Pla Foups/ads FPosition
M(-348)/ 381 187/18 EAK -~
IM(-38)/38k  92/2 PERK -
FCC Part15C 2.4GHz RSE.TST mf4337 23 Aug 2023 Rev 9.5 18 Jan 2023
| WKChcxmber— B4-RDE-L 2024 Apr 5 21:27:36
Rodioted Emissions 3-Meters
185 Project Number: 15126863
Client: Sonos
Config: EUT + Support Equipment
Mode: BLE_2Mbps_2482MHz
95 Tested by: 23522 SI
85
> Peak Limit (dBuU/m
b} 75
)
T 65
>~
2 v i
2 Avg Limit (dBulU/m)
S 55
45
6
4
a e}
35 2
fai
25
16808 1 BBBa 1806868
Frequency (MHz)
Fange () R/ Ref/Attn Dt fvg Fods Sueep Ple  Woupa/liode Position Ronge Q) BB Ref/httn  Dst fivg Mode Suesp Pla  Fowps/lade Position
FCC Parti5C 2.4GHz RSE.TST mf4337 23 Aug 2023 Rev 9.5 18 Jan 2023
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

RADIATED EMISSIONS

Marker Frequency Meter Det Horn Amp/Cbl/Fltr DCCF Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading 1mH (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dB)
1 *4803.037 60.91 PK2 34.1 -48 0 47.01 - - 74 -26.99 5 101 H
*4804.484 51.66 MAv1 34.1 -48 2.46 40.22 54 -13.78 - - 5 101 H
3 6405.057 55.71 PK2 35.7 -42.6 0 48.81 - - - - 347 388 H
6405.184 48.42 MAv1 35.7 -42.6 2.46 43.98 - - - - 347 388 H
5 7207.403 60.9 PK2 35.6 -43.6 0 52.9 - - - - 17 326 H
7207.252 53.73 MAv1 35.6 -43.6 2.46 48.19 - - 17 326 H
2 *4802.943 59.78 PK2 34.1 -48 0 45.88 - - 74 -28.12 67 322 \
*4804.326 49.52 MAv1 34.1 -48 2.46 38.08 54 -15.92 - - 67 322 \
4 6405.34 53.82 PK2 35.7 -42.6 0 46.92 - - - - 257 337 Vv
6405.163 44.26 MAv1 35.7 -42.6 2.46 39.82 - - - - 257 337 \
6 7207.294 57.51 PK2 35.6 -43.6 0 49.51 - - - - 360 364 Vv
7207.375 48.57 MAv1 35.6 -43.6 2.46 43.03 - - - - 360 364 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average

Page 47 of 61

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-E1V2
FCC ID: SBVRMO055

DATE: 2024-06-21
IC: 5373A-RM055

MID CHANNEL RESULTS

Range (HHz) RBU/UBH Ref/Atin  Det fvg Mode Sueep

HEChomber— B4-RDE-L 2024 Apr 5 15:44:47
Rodiated Emissions 3-Meters
195 Fr‘gJ’ect Number: 15126863
Client: Sonos
Config: EUT + Support Equipment
Mode: BLE_2Mbps_2448MHz
95 Tested by: 23522 SI
85
iy Peak Limit (dBulU/m
b} 75
=
2 65
~
> fvg Linit (dBul/m)
/
S 55 °
3
45 > z
1 g
» s 1 -
AN s Al AN mwl‘ o "Jv & " W
25
1088 18888 1800808
Frequency (MHz)
Fange (2 REM/UEH Ref/Attn  Det fvg Fads Suep Pls  Foupa/lode Position Ronge Q) B/ Ref/hittn Dst_fvg Mode Suep Ple Foups/fads FPosition
1 1600-3008 INC2B)/30k  1B/1B PERK - fut 0Bl WAk 0-30deqs H 3: 300018680 IHC-3B) /30 B9/2 PERK - futo 1900 MK 8-360degs H
#.TST 38915 29 Dec 2815 Rev 9.5 18 Jan 2023
HKChomber B4-RDE-L 2024 Apr 5 15:44:47
Rodioted Emissions 3-Meters
185 Prgject Number: 15126863
Client: Sonos
Config: EUT + Support Equipment
Mode: BLE_2Mbps_2448MHz
95 Tested by: 23522 SI
85
> Peak Limit (dBuU/m
b} 75
)
e
>~
2 v i
2 Avg Limit (dBulU/m)
3 55
45 &
5 o
4 =}
31: Q.
25
16808 1 BBBa 1806868
Frequency (MHz)
Ple  Foupa/liode Position Ronge Q) BB Ref/httn  Dst fvg Mode Suesp Pla  Fowps/ade Position

#.TST 30915 29 Dec 2815 Rev 5.5 18 Jan 2023

VERTICAL
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

RADIATED EMISSIONS

Marker Frequency Meter Det Horn Amp/Cbl/Fltr DCCF Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading 1mH (dB) (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuVv/m) (dB)
1 * 4880.966 60.86 PK2 34.1 -47.5 0 47.46 - - 74 -26.54 8 159 H
* 4879.207 51.28 MAv1 34.1 -47.6 2.46 40.24 54 -13.76 - - 8 159 H
2 6506.62 56.07 PK2 35.8 -42.8 0 49.07 - - 344 350 H
6506.411 48.45 MAv1 35.8 -42.8 2.46 43.91 - - - - 344 350 H
3 *7321.43 63.08 PK2 35.6 -43 0 55.68 - - 74 -18.32 14 326 H
*7321.495 55.58 MAv1 35.6 -43 2.46 50.64 54 -3.36 - - 14 326 H
4 * 4878.98 59.6 PK2 34.1 -47.6 0 46.1 - - 74 -27.9 350 146 \
* 4880.802 50.03 MAv1 34.1 -47.5 2.46 39.09 54 -14.91 - - 350 146 \
5 6506.58 51.87 PK2 35.8 -42.8 0 44.87 - - - - 257 103 Vv
6506.525 44.58 MAv1 35.8 -42.8 2.46 40.04 - - - - 257 103 \
6 *7318.324 61.48 PK2 35.6 -42.9 0 54.18 - - 74 -19.82 170 360 Vv
*7318.552 53.98 MAv1 35.6 -42.9 2.46 49.14 54 -4.86 - - 170 360 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15126863-E1V2
FCC ID: SBVRMO055

DATE: 2024-06-21
IC: 5373A-RM055

HIGH CHANNEL RESULTS

Range (WHz) RBU/UBH Ref/Atin  Det fvg Mode Sueep Pt ¥Seps/llode Position

HEChcﬁnber‘ B4-RDE-L 2024 Apr 5 18:38:48
Rodiated Emissions 3-Meters
= Project Number: 15126863
18 Client: Sonos
Config: EUT + Support Equipment
Mode: BLE_2Mbps_2488MHz
95 Tested by: 23522 SI
85
iy Peak Limit (dBulU/m
b} 75
=
2 65
~
> fvg Linit (dBul/m)
/
S 55 °
3.8
5 {
4 | 1 C WMMMWWWwM
» I AR T " ey P
A ‘m.m“‘ e
25
1088 18888 1800808
Frequency (MHz)
Fange (2 REM/UEH Ref/Attn  Det fvg Fads Sueep Pls  Foupa/lode Position Ronge Q) B/ Ref/hittn Dstfivg Mode Suep Pia Foups/ads FPosition
1 1600-3008 INC-2B)/30k  1B/1B PERK — ATncec(uio) 9781 HASH 0-30deqs H
12+ 3688- 18600 IM(-38)/38k  92/2 PERK - e uto) 18688  MAXH 8-368. H
FCC Part15C 2.4GHz RSE.TST mf4337 23 Aug 2023 Rev 9.5 18 Jan 2023
HKChomber B4-RDE-L 2024 Apr 5 18:38:48
Rodioted Emissions 3-Meters
185 Project Number: 15126863
Client: Sonos
Config: EUT + Support Equipment
Mode: BLE_2Mbps_2488MHz
95 Tested by: 23522 SI
85
> Peak Limit (dBuU/m
b} 75
)
e
>~
2 v i
2 Avg Limit (dBulU/m)
3 55
45 6
z 419
35 2 1
25
16808 1 BBBa 1806868
Frequency (MHz)
Ronge Q) BB Ref/httn  Dst fivg Mode Suesp Pla  Fowps/lade Position

FCC Part15C 2.4GHz RSE.TST mf4337 23 Aug 2823 Rev 9.5 18 Jan 2023

VERTICAL
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

RADIATED EMISSIONS

Marker Frequency Meter Det Horn Amp/Cbl/Fltr DCCF Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading 1mH (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m) (dB)
1 *4960.097 61.53 PK2 34.2 -47.9 0 47.83 - - 74 -26.17 0 349 H
* 4958.831 51.91 MAv1 34.2 -47.9 2.46 40.67 54 -13.33 - - 0 349 H
3 6613.113 57.78 PK2 35.8 -42.8 0 50.78 - - 334 322 H
6613.485 52.71 MAv1 35.8 -42.7 2.46 48.27 - - - - 334 322 H
5 * 7438.559 61.73 PK2 35.6 -43 0 54.33 - - 74 -19.67 344 270 H
*7438.628 54.99 MAv1 35.6 -43 2.46 50.05 54 -3.95 - - 344 270 H
2 *4960.29 60.89 PK2 34.2 -47.9 0 47.19 - - 74 -26.81 290 386 \
* 4959.346 50.01 MAv1 34.2 -47.9 2.46 38.77 54 -15.23 - - 290 386 \
4 6613.316 53.42 PK2 35.8 -42.8 0 46.42 - - - - 255 101 Vv
6613.469 45.94 MAv1 35.8 -42.7 2.46 415 - - - - 255 101 \
6 *7438.523 61.34 PK2 35.6 -43 0 53.94 - - 74 -20.06 170 394 Vv
*7438.42 53.6 MAv1 35.6 -43 2.46 48.66 54 -5.34 - - 170 394 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15126863-E1V2
FCC ID: SBVRMO055

DATE: 2024-06-21
IC: 5373A-RM055

10.3.

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

WORST CASE BELOW 30MHz

| o Chamber B4-RDE- 2024 Apr 15 21:33.06
RF Emissions
Project Number: 15126863
16a Client: Sonos
Config: EUT + Support Equipment
Mode : BLE_llorst Case
8O Peak Uit (ABUU/H) Tested Byi 23522 SI
‘\
60
—
T I B —
S T A
Avg Limit C(dBEU/m r—
2 20
S T
>
3
w A
E 8
28 |
A I g ’
_4p 3 |

-66
BB 1 1 i1z 30
Frequency (MHz)
Range (M) RBU/UBH Ref/Atin Dol fvg Mode Seesp Pts  Wops/flods Position Ronge () REU/BY Ref/Attn  Del fvg Mods Sueep Pts  Woups/Mode Position
B9-.15 WCIB/MK /4 PERK - dsec 16808 W - %8degs 7:1°1.785 1B(-3d8) /30K 8772 PERK - e 16080 WAXH  B-36Bdege
215 .49 1B/ 9772 PERK - & 27080 WOH  B-3Bdege 5:1.705-30 1Bk(-3dB>/ 30k 97/2 PERK - Boec EEE MAH  B-3Adege
3: 401 Ik(-3B/3k 972 PERK - 4 16808 MO B-36hdege

FCC 15,209 Below 3BMHz . TST jv4323 13 Dec 2023 Rev 9.5 Bi May 2823

ANTENNA - FACE ON

Chamber 84-RDE-J

2024 Apr 15 21:33:86

128
RF Emissions
Project Number: 15126863
e Client: Sonos
Config: EUT + Support Equipment
Mode: BLE_lWorst Case
8O+ Pask T TABGU R Tested By: 23522 SI
N\
60
S
~ | \\\\\
3 — —
g S —
Avg Limiit (dBUU/m §“‘*~—-\__§\~
T 28 o
>
J
T 8 L
18
-20
6
il iy *Wl it |
! P
I
4]
. BB 1 8 38
Frequency (MHz)
Rarge () REH/UEH Ref/tin Dot g Fodk Sweep Fis  Fope/llade  Position [ = Ref /itin Siery
4:.809- .15 3BB(-3dB: 97/4 PERK 6800 MAXH B-368deg 49 Bk(-3dB)/38k 97/2 ec
k(-3 I ¢ )W 630 i
B:1. 759

FCC 15.209 Below 3BMHz.TST jv4323 13 Dec 2823 Rev 9.5 81 Moy 2823

ANTENNA - FACE OFF
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REPORT NO: 15126863-E1V2

FCC ID: SBVRMO055

DATE: 2024-06-21
IC: 5373A-RM055

Below 30MHz Data

Marker Frequency Meter Det Loop CBL/AMP Dist Corrected Peak Limit Margin Avg Limit Margin Margin Azimuth Polarity
(MHz) Reading Antenna E (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) (dB) (dB) (Degs) (Degs)
(dBuv) (ACF) 300m (dBuV/m)
(dB/m)
6 .012 18.23 Pk 60 -30.4 -80 -32.17 66.04 -98.21 46.04 -78.21 - 0-360 90-degs
1 .0122 21.98 Pk 60 -30.4 -80 -28.42 65.86 -94.28 45.86 -74.28 - 0-360 0-deg
2 .0762 21.85 Pk 55.7 -32.6 -80 -35.05 49.94 -84.99 29.94 -64.99 - 0-360 0-deg
7 1271 11.52 Pk 55.7 -32.5 -80 -45.28 45.54 -90.82 25.54 -70.82 -70.82 0-360 90-degs
3 .2984 25.02 Pk 56.1 -32.1 -80 -30.98 38.12 -69.1 18.12 -49.1 -49.1 0-360 0-deg
8 .3012 22.4 Pk 56.1 -32.1 -80 -33.6 38.03 -71.63 18.03 -51.63 -51.63 0-360 90-degs
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna E CBL/AMP (dB) Dist Corr 30m (dB) Corrected QP Limit Margin Azimuth Polarity
(MHz) Reading (ACF) 40Log Reading (dBuVv/m) (dB) (Degs) (Degs)
(dBuVv) (dB/m) (dBuV/m)
4 1.1704 24.74 Pk 45.7 -32.1 -40 -1.66 26.26 -27.92 0-360 0-deg
9 1.1709 23.32 Pk 45.7 -32.1 -40 -3.08 26.26 -29.34 0-360 90-degs
5 3.5044 30.51 Pk 37.9 -32 -40 -3.59 29.5 -33.09 0-360 0-deg
10 16.2261 21.25 Pk 34.2 -32 -40 -16.55 29.5 -46.05 0-360 90-degs
Pk - Peak detector
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REPORT NO: 15126863-E1V2
FCC ID: SBVRMO055

DATE: 2024-06-21
IC: 5373A-RM055

10.4. WORST CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

gqcmmber A4-RDE-J

2824 Apr 15 19:408:06

Radicoted Emissions - 3 Meters
Project Number: 15126863

85 Client: Sonos
Config: EUT + Support Equipment
Mode: BLE_Worst Case
75 Tested By: 28199 JM
65
o
el 55
§ ’_
~ 45 ,
£ WFRTChmTetaat/ms
3 ! >
=) q 7
S 35 @ 4
Z

15 LTIl 11 L "

=
36 188 18608
Frequency (MHz)
Range (i) REW/UBM Ref/Attn Dot fvg Mode Sueep Fts  ¥oeps/liode Fosition [Range (FFiz) i fef/Attn Det Avg fode Sueep Pts  #5ups/fode Fosition
1:3-208 120648/ 1N /18 FERK - ITous/Mz 4088 HAKH 0-30dee H 13:208- 1608 1286/ T8 PERK - /M omm  HAxH 0-360dege H

BLE_Worst Case_UnitF1DE.DAT 38915 15 Jul 2814 Rev 9.5 Bi May 2823

HORIZONTAL

= Chomber B4-RDE-J

2024 Apr 15 10:408:06

9
Rodioted Emissions - 3 Meters
= Project Number: 15126863
8 Client: Sonos
Config: EUT + Support Equipment
Mode: BLE_Worst Case
75 Tested By: 28199 JM
65
~
£ 55
) |
T 45 Pkt CdBut /Y
3 B
8 35, d 2 8
o
(T T H
25 Yy i Nl W
L '|‘lle’I‘W " o P |
W il
s Mm Pl
i
=
30 188

Frequency (MHz)

1660

Renge (i) REU/UBH Ref/Attn Det Avg Hode Sueep Pts  #oups/fode Position
e 1206C-608)/1H /18 PERK i H 0-360de

v

Range (tHz) RBl/UBM Ref/Attn Det fvg Mode Sueep Pts
Be-1660 ok (-6dB)/ 11 97/1 K i

Sups/fode  Fosition
MAX il u

BLE Worst Case UnitF1DE.DAT 38915 15 Jul 2814 Rev 3.5 81 Moy 2823

VERTICAL
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

Below 1GHz Data

Marker Frequency Meter Det 80293 ACF (dB/m) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 *111.561 35.2 Pk 18.8 -31.2 22.8 43.52 -20.72 0 346 H
*111.561 30.97 Qp 18.8 -31.2 18.57 43.52 -24.95 0 346 H
5 *110.048 46.98 Pk 18.5 -31.2 34.28 43.52 -9.24 0-360 101 \
6 *123.269 46.82 Pk 20 -31.2 35.62 43.52 -7.9 0-360 101 \
7 * 265.409 49.22 Pk 18.6 -30.5 37.32 46.02 -8.7 0-360 101 H
3 30.6956 44.26 Pk 26.3 -31.8 38.76 40 -1.24 341 103 \
30.6956 39.38 Qp 26.3 -31.8 33.88 40 -6.12 341 103 Vv
4 43.8288 50.8 Pk 17 -31.7 36.1 40 -3.9 207 105 Vv
43.8288 46.15 Qp 17 -31.7 31.45 40 -8.55 207 105 \
2 179.256 51.52 Pk 17.1 -30.8 37.82 43.52 -5.7 0-360 99 H
180.232 45.82 Qp 17 -30.8 32.02 43.52 -11.5 100 105 H
8 338.618 47.7 Pk 19.9 -30.3 37.3 46.02 -8.72 0-360 99 \

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

10.5. WORST CASE 18-26 GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

= Chamber B4-RDE-K 2824 Apr 16 18:34:29

I

RF Emissions 3 meter

185 Pﬁgject Number @ 15126863
Client: Sonos

Config: EUT + Support Equipment
Mode: BLE_Worst Cose

95 Tested by: 32933 LM
SC

~

o Peok Limit (dBul/m)
75

=

3 65

3

5 Averoge Limit dBulU/m

$ 55 =

a5
| BW " PO ARV e TN
3;
-
16000 26500
Freguency (MHz)
Ronge (MHz) REW/VBL $5ups/Mode  Position Range (HHz) RBU/VBY Ref/ftin  Det Avg Mode Suesp Pts #5ups/Mode  Position

Ref/Atin  Det Avg Mode S
EK -

I cep Pis P
|:100B-26500  INC-3BI/M 1842 Jdusec(Auto) 18081 HAXH 8-30degs H

18-26.5GHz Test 3-meter (199659 + 234683).TST 3B6B6 5 May 2823 Rev 3.5 Bf May 2823

HORIZONTAL

! 1:Chamber 84-RDE-K 2024 Apr 16 18:34:29

RF Emissions 3 meter

o5 Project Number: 15126863
Client: Sonos

Config: EUT + Support Equipment

Mode: BLE_lWlorst Cose

95 Tested by: 32933 LM
8!:

~N

o Peok Limit (dBulU/m)
75

=

2 65

B

3 Average Limit dBuU/m

£ 55

45 5

4
A / "
35
25
18068 26560
Frequency (MHz)
Ronge (D) REW/UEH Ref/Atin Dt fivg fode Sweep Pts  foups/fode Fosition [Ronge Ctz) RE4/VBU Ref/Attn  Det fvg Hode Sueep Pts  toups/fiode Fosition
15886-265¢ 18 ¥ in 19881 )-360deg

il ut 3

18-26.5GHz Test 3-meter (199659 + 234683).TST 3B6@6 5 May 2823 Rev 3.5 @1 May 2823

VERTICAL
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

18 — 26GHz Data

Marker Frequency Meter Det Horn 234683 Cables Corrected Peak Limit PK Average Margin Azimuth Height Polarity
(MHz) Reading ACF Amp/Cbl (dB) Reading (dBuV/m) Margin Limit (dB) (Degs) (cm)
(dBuVv) (dB/m) (dB) (dBuVolts) (dB) dBuV/im
1 *19479.472 50.81 Pk 32.6 -62.8 18.5 39.11 74 -34.89 - - 0-360 200 H
2 *19486.555 52.99 Pk 32.6 -62.8 18.5 41.29 74 -32.71 - - 0-360 101 Vv
3 21958.637 50.25 Pk 33.2 -62.5 19.5 40.45 74 -33.55 - - 0-360 200 H
4 21957.22 50.23 Pk 33.2 -62.5 19.5 40.43 74 -33.57 - - 0-360 199 Vv
5 24405.691 48.65 Pk 33.9 -62.4 20.6 40.75 74 -33.25 - - 0-360 101 H
6 24413.247 48.58 Pk 33.9 -62.4 20.6 40.68 74 -33.32 - - 0-360 101 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 15126863-E1V2 DATE: 2024-06-21
FCC ID: SBVRMO055 IC: 5373A-RM055

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
. Conducted Limit (dBuV)
Frequency of Emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56 * 5610 46 *
0.5-5 56 46
5-30 60 50

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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DATE: 2024-06-21
IC: 5373A-RM055

AC Power Line Norm

LINE 1 RESULTS

WEEUL Fremont, CA CE Room 2024 Apr 16 02:02:38
Conducted RFI Uoltage
Project: 15126863
106 Client Name: Sonos
EUT Config: EUT + Support Equipment
Test Uolt/Freq: 128U/6BHz
92 Test By: 23522 SI
78
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] e T FCC Pertl 15 Closs B Avg
b 58
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3 36 \ \/\ A\ \/\ /ﬁw‘l )
© P J 1
) VA \/U,, ‘/V“ﬂ\MnM
AN \ AL AL i
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v \/U‘\j \
8
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15 1 18 30
Frequency (MHz)
/m Ref/fttn Det fvg Node Sueep Pts  #oups/lode Lobel [Range (FHz) REU Ref/Attn Dt Avg Hode Sueep. Pts  Haups/Mode Lobel
1:.15-38 Ok(-6dB) 8218 Op/fv 15/2.25kHz 13.3«  1ARIT Line-L1
FCCI5 CE Class B 158kHz-38MHz Stepping LISN 175765.TST 19418 28 Dec 2823 Rev 9.5 B3 Mar 2023
Trace Markers
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN (dB) Cbl (dB) Trns Limiter Corrected FCC Part 15 QP Margin FCC Part 15 Av Margin
(MHz) Reading (dB) Reading Class B QP (dB) Class B (dB)
(dBuV) dBuvV Avg
2 .1523 20.28 Av 1 0 9.5 29.88 - - 55.88 -26
4 .3683 29.45 Av 0 0 9.4 38.85 - - 48.54 -9.69
6 .807 9.22 Av 0 A 9.3 18.62 - - 46 -27.38
8 2.2223 9.89 Av 0 A 9.4 19.39 - - 46 -26.61
10 6.4275 15.86 Av 0 A 9.4 25.36 - - 50 -24.64
12 13.5623 16.4 Av 1 .3 9.5 26.3 - - 50 -23.7
1 .1523 39.09 Qp 1 0 9.5 48.69 65.88 -17.19 -
3 .3683 33.28 Qp 0 0 9.4 42.68 58.54 -15.86 -
5 .807 13.03 Qp 0 A 9.3 22.43 56 -33.57 -
7 2.2223 15.5 Qp 0 A 9.4 25 56 -31 -
9 6.4275 16.97 Qp 0 A 9.4 26.47 60 -33.53 -
11 13.5623 27.16 Qp 1 3 9.5 37.06 60 -22.94 -

Qp - Quasi-Peak detector
Ca - CISPR average detection
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LINE 2 RESULTS

WZBUL Fremont, CA CE Room 2024 Apr 16 02:02: 38
Conducted RFI Uoltage
8 Project: 15126863
6 Client Nome: Sonos
EUT Config: EUT + Support Equipment
Test Uolt/Freq: 120U/60Hz
92 Test By: 23522 SI
78
~
K
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N S FCC Phrt 15 Glass B Avg
i T
c
4 a 23
3 36y ‘ 2
[i5) 4
5 17 &% 22 2
a
22 '28
8 ,,,,,,
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.15 1 18 30
Frequency (MHz)
Rorge (i) 2l ReF/REtn Dot fvg Hode Sueep Pta  Fopsiliode Lobel Ronge (F) El Ref/ttn Dot fug flode Sueep Pta  Woups/llode Lobel
FCC!5 CE Class B 15@kHz-38MHz Stepping LISN 175765.TST 19418 28 Dec 2023 Rev 9.5 @3 Mar 2023

Trace Markers

Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN (dB) Cbl (dB) Trns Limiter Corrected FCC Part 15 QP Margin FCC Part 15 Av Margin
(MHz) Reading (dB) Reading Class B QP (dB) Class B (dB)
(dBuV) dBuv Avg

14 .1523 20.92 Av 1 0 9.5 30.52 - - 55.88 -25.36
16 .366 32.21 Av 0 1 9.4 41.71 - - 48.59 -6.88
18 2.2144 11.6 Av 0 1 9.4 211 - - 46 -24.9
20 2.9198 17.91 Av 0 2 9.3 27.41 - - 46 -18.59
22 6.4253 17.56 Av 0 2 9.4 27.16 - - 50 -22.84
24 13.5623 16.51 Av 1 2 9.5 26.31 - - 50 -23.69
13 .1523 39.14 Qp 1 0 9.5 48.74 65.88 -17.14 - -
15 .366 34.71 Qp 0 A 9.4 44.21 58.59 -14.38 -
17 2.2155 17.26 Qp 0 A 9.4 26.76 56 -29.24 -
19 2.9198 19.47 Qp 0 2 9.3 28.97 56 -27.03 -
21 6.4253 18.19 Qp 0 2 9.4 27.79 60 -32.21 -
23 13.5623 27.44 Qp 1 2 9.5 37.24 60 -22.76 -

Qp - Quasi-Peak detector
Ca - CISPR average detection
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12. SETUP PHOTOS

Refer to UL Verification Services Inc Report # 15126863-EP1V1.

END OF TEST REPORT
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