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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Sonos Inc.
614 Chapala St.
Santa Barbara, CA, 93101, U.S.A.
EUT DESCRIPTION: 802.11 a/b/g/n/ac/ax 2x2 Client Device with BT and BLE
MODEL.: S41
BRAND: SONOS
SERIAL NUMBER: Radiated Sample: 528B4 and 6B90A

Conducted Sample: 4304F

SAMPLE RECEIPT DATE: April 11, 2022

DATE TESTED: April 13 to May 06, 2022
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 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. This report must not be
used by the client to claim product certification, approval, or endorsement by A2LA, NIST, any agency of
the Federal Government, or any agency of the U.S. government.
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REPORT NO: 14093500-E2V2
FCC ID: SBVRM041

DATE: 2022-10-24

IC: 5373A-RM041

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 the validity of results after the integration of the

data provided by the customer.

FCC Clause ISED Clause Requirement Result Comment

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

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

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

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

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

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

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

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

15.207 RSS-Gen 8.8 AC Mains Conducted Emissions Compliant None.
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REPORT NO: 14093500-E2V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 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
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.

Address ISED CABID | ISED Company Number FCC Registration

Building 1:

47173 Benicia Street Us0104 2324A 208313
Fremont, CA 94538, U.S.A
Building 2:

[0 | 47266 Benicia Street Us0104 22541 208313
Fremont, CA 94538, U.S.A
Building 4:

47658 Kato Rd Us0104 2324B 208313

Fremont, CA 94538, U.S.A
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REPORT NO: 14093500-E2V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

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
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

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

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 + 0 dB +10.1 dB+ 0 dB = 46.6 dBuV
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REPORT NO: 14093500-E2V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is an 802.11 a/b/g/n/ac/ax 2x2 Client Device with BT and BLE.

This report covers BLE radio

6.2. MAXIMUM OUTPUT POWER

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

Frequency Mode Output Power | Output Power
Range (dBm) (mMW)
(MHz)

2402 - 2480 BLE (1Mbps) 11.14 13.00

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna gain and type, as provided by the manufacturer are as follows:

The radio utilizes a PCB antenna, with a maximum gain of 4 dBi.

6.4. SOFTWARE AND FIRMWARE
The EUT software used during testing was 69.1-26251-diag.

The test utility software used during testing was Command Line (CLI) method.

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.

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

The worst-case data rate was determined to be as follow, based on input from the manufacturer

of the radio.
BLE: 1 Mbps.
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REPORT NO: 14093500-E2V2
FCC ID: SBVRM041

DATE: 2022-10-24
IC: 5373A-RM041

6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
Laptop Lenovo T460s PCOJMBF8 Doc
Lap:\%g&g DC Lenovo ADLX90NLC2A 11S45N0247Z1ZSHHA48JEY Doc
USB-A to Etheret Plugable USB2-E100 8CAEACE4BAFA Doc
Adapter
USB-Cto USB-A | )\ s0n Basics | LBLUC160-CS-R Doc
Female Adapter
I/O0 CABLES (CONDUCTED TEST)
Cable # of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
AC Mains to
. EUT/Spectrum
1 AC 3 AC Un-shielded 1.25 Analyzer/AC/DC
Adapter
2 DC 1 DC Un-shielded 1 ACIDC Adapter to
Laptop
i Laptop to USB
3 Ethernet 1 RJ45 Un-shielded 15 Ethernet Adapter
USB
4 USB-A 1 USB-A Shielded 0.05 EthernetAdapter to
USB
EUT to USB-
5 USB-C 1 USB-C Shielded 0.05 C/USB-A Female
Adapter
6 | SMA Cable 1 SMA Un-Shielded 0.1 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
. EUT/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
ehi Laptop to USB
3 Ethernet 1 RJ45 Un-shielded 10 Ethernet Adapter
USB
4 USB-A 1 USB-A Shielded 0.05 EthernetAdapter to
USB
EUT to USB-
5 USB-C 1 USB-C Shielded 0.05 C/USB-A Female
Adapter
6 | SMA Cable 1 SMA Un-Shielded 10 EUT to Homn
Antenna

TEST SETUP

The EUT is a stand-alone unit, and the radio is exercised remotely by Command Line test utility
software via ethernet.
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REPORT NO: 14093500-E2V2 DATE: 2022-10-24
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SETUP DIAGRAM

Radiated Configuration

Control Room

Spectrum Analyzer

|
|
|

N |

EUT . : Laptop
| 1, l
| AC/DC
. : Adapter
: 1
AC MAINS !

|

Conducted Configuration

Laptop

Spectrum Analyzer

AC/DC Adapter [

| S|

1 1

AC MAINS
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REPORT NO: 14093500-E2V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

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 Section 6.10

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: 14093500-E2V2

FCC ID: SBVRM041

DATE: 2022-10-24
IC: 5373A-RM041

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 CalDue @ Last Cal
Antenna, Broadband .
Hybrid, 30MHz to 3GHz Sunol Sciences Corp. JB3 171862 2022-09-28 2021-09-28
Amplifier, 10KHz to 1GHz, SONOMA
32dB INSTRUMENT 310N 29654 2023-04-24 2022-04-24
Antenna, Horn 1-18GHz ETS-Lindgren (Cedar 3117 T119 2022-05-07*  2021-05-07
Park, Texas)
RF Filter Box, 1-18GHz FREMONT SAC-L1 171013 2023-03-09 2022-03-09
EMI TEST RECEIVER, Rohde & Schwarz ESW44 PRE0179377 = 2023-02-20 = 2022-02-20
with B8 option
EMI TEST RECEIVER Rohde & Schwarz ESW44 201499 2023-02-17 2022-02-17
Ame”;‘g's'éo'_rl; 1810 ARA MWH-1826/8 172363 2022-12-07  2021-12-07
Amplifier 18-26.5GHz,
+5Vdc, -54dBm P1dB AMPLICAL AMP18G26.5-60 171583 2023-01-27 2022-01-27
Antenna, Passive Loop ELECTRO METRICS EM-6871 SC-8015  2022-05-24* = 2021-05-24
30Hz - 1IMHz
Antenna, Passive Loop
100KHz - 30MHz ELECTRO METRICS EM-6872 SC-8014 2022-05-24* 2021-05-24
Spectrum Analyzer, PXA, . .
3Hz to 44GHz Agilent Technologies N9030A 80396 2023-01-02 2022-01-02
Power Meter, P-series Keysight Technologies s o
single channel Inc N1911A T1268 2023-02-03 2022-02-03
Power Sensor, P - series, Kevsight Technologies
50MHz to 18GHz, ysig 9 N1921A 90419 2023-03-02 = 2022-03-02
. Inc
Wideband
AC Line Conducted
Fischer Custom FCC-LISN-50/250-
LISN Communications, Inc 25-2-01-480V 175765 2023-01-25 | 2022-01-25
EMI TEST RECEIVER Rohde & Schwarz ESR 93091 2023-02-21 2022-02-21
Transient Limiter TE TBFL1 207996 2022-06-01 2021-06-01
UL TEST SOFTWARE LIST
Radiated Software UL UL EMC Ver 2022-07-06
Antenna Port Software UL UL RF Ver 2022.5.31
AC Line Conducted UL UL EMC Rev 9.5, 2022-02-17

Software

*Test performed before calibration expired.
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REPORT NO: 14093500-E2V2
FCC ID: SBVRM041

DATE: 2022-10-24
IC: 5373A-RM041

9. ANTENNA PORT TEST RESULTS

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

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) 0.380 0.624 0.609 60.94 2.15 2.630

DUTY CYCLE PLOTS

Agilent Spectrum Analyzer - AP2022.2.17,39005,
S0%  DC

SENSEINT] ALIGN AUTO

06:48:19 PM Apr 13, 2022

11.2

A RF
Center Freq 2.440000000 GHz Avg Type: Log-Pwr TRACE[. - 356 Frequency
PNO: Fast —+— T1rig:FreeRun TYPE |t
IFGain:Low Atten: 30 dB DET|P
Auto Tune,
Ref Offset 11.15 dB
10 dBidiv. Ref 31.15 dBm
Log T
- W > Center Freq

115

2.440000000 GHz|

-8.85

-189

StartFreq

-288

2.440000000 GHz|

-3B89

-85

StopFreq

589

2.440000000 GHz|

Center 2.440000000 GHz

Res BW 8 MHz #V/BW 50 MHz

 [[FRro0e] T o) FONCTION WO T
1 A2 t (A 380.3 us (A) 014 dB
2 F t 2530us 1517 dBm
3 Ad t (A 6241 us (A) 061dB
4 F t 2530us 15.17 dBm
5
8
¥
8
9

10
11

A

=
@
o

STATUS

Sweep 1.533 ms (1001 pts)

Span 0 Hz CF Step
8.000000 MHz

FUNCTION VALUE [ m Man
Freq Offset

0 Hz|

DUTY CYCLE BLE
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REPORT NO: 14093500-E2V2
FCC ID: SBVRM041

DATE: 2022-10-24
IC: 5373A-RM041

9.2.

LIMITS
None; for reporting purposes only.

RESULTS

99% BANDWIDTH

Channel

Frequency
(MH2)

99% Bandwidth
(MHz)

Low

2402

1.0341

Middle

2440

1.0352

High

2480

1.0336

ExEETy ALISUALTS 12405 AN Apr 2D, 2002 EETy AL
Center Freq: 2.402000000 GHz Radio Std: None Frequency Center Freq: 2440000000 GHz Frequency
Trig: Free Run Awg|Held: 20120 Trig: Free Run Avg|Hold: 20120
MFGain:Low #Atten: 30 dB Radio Device: BTS HIF Gain:Low Mérten: 30 dB Radio Device: BTS
Ref Offset 11.15 dB Ref Offset 11156 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
£l 0g
0o Center Freq 0.0 Center Freq
0.0l 2.402000000 GHz 0. 2.440000000 GHz,
e 00
g 00
0.0 0.0
soof—— 00
Center 2.402 GHz Span 3 MHz CF S Center 2.44 GHz Span 3 MHz CF s
#Res BW 18 kHz H#VBW 56 kHz #Sweep 100ms, 200800 "(ﬂ: #Res BW 18 kHz HVBW 56 kHz #Sweep 100 ms. 300000 :ﬂ:
Aute M: Aut: L
Occupied Bandwidth Total Power 14.3 dBm [ute n o Bandwidth Total Power 14.2 dBm e )
1.0341 MHz FreqOfiset 1.0352 MHz Freqofset
Transmit Freq Error -1.070 kHz OBW Power 99.00 % 0Kz Transmit Freq Error -1.134 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.270 MHz x dB -26.00 dB x dB Bandwidth 1.270 MHz x dB -26.00 dB
- Srane = s

Agilent Spectrum Analyzer - AP2022.2.17,39005,

SENEINT.

T

Genter Freq: 2 430000000 GHz
Trig: Frae Run
#hiten; 30 4B

HIFGaindaw

AglHold: 20120

Frequency

Radio Device: BTS

Ref Offset 11
idiv

16d8

Ref 20.00 dBm

Center Freq

2.480000000 GHz

Center 2.48 GHz

Span 3 MHz

#Res BW 18 kHz #VBW 56 kHz #Sweep 100ms, soorStep
JAuto Man
Occupied Bandwidth Total Power 14.1 dBm —
1.0336 MHz Freqome
Transmit Freq Error -1.402 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.268 NHz x dB -26.00 dB

HIGH CHANNEL
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FCC ID: SBVRM041

DATE: 2022-10-24
IC: 5373A-RM041

9.3.

LIMITS

FCC §15.247 (a) (2)

RSS-247 5.2 (a)

6 dB BANDWIDTH

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

RESULTS

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

0.684

0.5

Middle

2440

0.696

0.5

High

2480

0.672

0.5

Agilent Spectrum Analyzer - APZ0Z2. 2.17, 39005, Conducted A
LI L g 2 Sum
Whvg Type: RMS Frequency BAvg Type: RMS Frequency
i —— Ml onter Freq 2.440000000 “.",4'5 Wide .._l Trig: Fres Run Ar;ﬁ'aﬂ:.mo “
IFGainiLaw  #Atten: 40 d8 WGaintow  BAtten; 40 dB
AT 3 = Auto Tune T = = Auto Tune|
et Offoet 1116 48 AMKr1 684 KHZ ot Offeet 11,16 08 AMKr1 696 kH]
0asiclv  Ref 30.00 dBm -1.144 dBj odeidiv  Ref 30.00 dBm 0.129 dB
Lo Log
CenterFreq| Center Freq|
2.402000000 GHz 2440000000 GHz
W ¢ StartFreq 3 I StartFreq|
’ ! 2400500000 GHz i 2438500000 GHz]
Stop Freq Stop Freq|
2.403500000 GHz| 2.441500000 GHz|
CF Step| CF Step|
‘300.000 kHz| 300.000 kHz|
lauta Man| Auto Man)
Freq Offset FreqOffset|
0 Hz| 0 Hz|
Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz,
H#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts), #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
sc sTarus wsc sTarus
Agilent Spectrum Analyzer - APZ0Z2. 2.17, 39005, Conducted A
= = T = e Frequency
q #Avg Type: RMS T
HSPACTR:PRSFE78 ) OE N “.",4'5 Wide == Trig: Free Run Ar;ﬁ'aﬂ:.mo #
IFGainL ow #Atten: 40 dB
— SEATT Auto Tune|
ot Offeet 11,16 08 AMKr1 672 kA
odeidiv  Ref 30.00 dBm -0.919 dBy
Log
Center Freq|
2480000000 GHz
)v\\\ . Start Freq|
. 2.478500000 GHz|
Stop Freq
2481500000 GHz
CF Step|
300.000 kHz|
lAuto Man
FreqOffset|
0 Hz|
Center 2.480000 GHz Span 3.000 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
wsc sTarus
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DATE: 2022-10-24
IC: 5373A-RM041

REPORT NO: 14093500-E2V2
FCC ID: SBVRM041

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
Tested By: RA39005

Date: 4/21/2022

Channel Frequency Peak Power Limit Margin
Reading
(MHZz) (dBm) (dBm) (dB)

Low 2402 11.13 30 -18.870
Middle 2440 11.14 30 -18.860
High 2480 10.86 30 -19.140

Page 18 of 44

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: 14093500-E2V2
FCC ID: SBVRM041

DATE: 2022-10-24
IC: 5373A-RM041

9.5.

LIMITS

None; for reporting purposes only.

AVERAGE POWER

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

Tested By: RA39005
Date: 4/21/2022
Channel Frequency AV power
(MHZz) (dBm)
Low 2402 10.89
Middle 2440 10.91
High 2480 10.81
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REPORT NO: 14093500-E2V2
FCC ID: SBVRM041

DATE: 2022-10-24
IC: 5373A-RM041

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

Channel

Frequency
(MHZz)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

-2.953

-10.95

Middle

2440

-3.110

-11.11

High

2480

-3.210

-11.21

Agilsnt Spectrum Anolyzer - AP2022.2.17,39005,

SENEEINT
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IFGain:

e = Trig:Fres Run
Low  RAen: 40 4B

vg Ty
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10 dBIdiv
Log
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2.402000000 GHz 2.440000000 GHz
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| I
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CF Step| 0.0 CF Step
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0.0
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OHz 0Hz,
Center 2.402000 GHz Span 3.000 MHz [Center 2.440000 GHz Span 3,000 MHz
[#Res BW 3.0 kHz #VBW 9.1 kHz #VBW 9.1 kHz Sweep 101.7 ms (1001 pts);

LOW CHANNEL

Agilent Spectrum Anolyzer - AP2022.2.17,39005,
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REPORT NO: 14093500-E2V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

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

RESULTS
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FCC ID: SBVRM041

DATE: 2022-10-24
IC: 5373A-RM041
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REPORT NO: 14093500-E2V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (dBuV/m) at 3m
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. Peak detection is used
unless otherwise noted as quasi-peak.

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.

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.
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REPORT NO: 14093500-E2V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

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.

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.

KB 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 CFR 47, 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 to 15.209(a) limit.
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REPORT NO: 14093500-E2V2

FCC ID: SBVRM041

DATE: 2022-10-24
IC: 5373A-RM041

10.2.

Antenna l

TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

,‘,)’l.l Fremont - Chamber | 2822 Apr 15 G:89: 36
25
Restricted Bondedge
- Project MNumber: 148935868
1o Client:Sonos
Config:EUT + Suppert Equipment
e Mode :BLE 1Mbps 2482MHz
185 Tested by:GA12485
95
g 85
=
= 751
3
@ .
3 B3
| Avercgeilimit (dBUU/m) ; ?
S5¢ = . -
AT YRR Y P TTAPTT e ) I FRPTIP AT Y TV PPNV P TSN IWERP FYRTXP S P YR VPR YT (P 1
45 & 3 —
D I ter Wi
35
2.31 18, 5MH=z/ Z.415
Freguency (GHz)
Rarge (6] [y Ral/Atin  Del fuvg Mods Seee Pl d5ups/Mode P Range (EHz) FEUUB Fef/Atln  Dal fvg Mode Susep Pls  ¥ops/Mode Fosition
1,2.31-2,415 MC-3EM TBIE PR - Suseclhzta)  SB1  HAKH n =380/ f E t B g
Low CH BE - H TST j41B646 15 Apr 2828
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T119 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) dB) | (dBuvim) (dBuV/m) (dBuV/m) (dB)
1 *2.39 39.23 Pk 32 -19.3 0 51.93 - 74 -22.07 208 120 H
2 *2.385147 42.23 Pk 32.1 -19.4 0 54.93 - - 74 -19.07 208 120 H
3 *2.39 28.5 RMS 32 -19.3 2.15 43.35 54 -10.65 - - 208 120 H
4 *2.36907 29.84 RMS 32 -19.4 2.15 44.59 54 -9.41 - - 208 120 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14093500-E2V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

VERTICAL RESULT

,‘,,I_l.l Fremont — Chamber | 2822 Apr 15 B9:42:18
L H H H
Restricted Bondedge
- Project MNumber: 148935868
s Client:Sonos
Config:EUT + Support Equipment
Mode :BLE 1Mbps 2482MHz
185 Tested by:GA12485
L
% 85
=
e SISO ST S eeesesoosp IS SO e PSS S ST ST S S S S S
3
[+5]
3 65
55 Averagei Limit (cdByl/md 2 M’ﬂ ,,,,, Wb
‘u.d.u FPTRTE P e " il m A Ak T TR Y " ey T s T e
q 3 W
45 o g
L
2.3 : T8 5MHz/ 2415
Freguency (GHz)
Rerge (GHz) V."EWUBU Wuf‘el" Det  Avg Mode Y Pte  #Supe/Mode  Position Range C(EHz) REU/VEL Ref/Atin  Del Avg Hede Susep Ple  #Seps/Mode  Posilion
Low CH BE - U.TST j11B8646 15 Apr 2828
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T119 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 *2.39 39.5 Pk 32 -19.3 0 52.2 - 74 -21.8 27 180 \2
2 * 2.384832 41.53 Pk 32.1 -19.3 0 54.33 - - 74 -19.67 27 180 \
3 *2.39 28.87 RMS 32 -19.3 2.15 43.72 54 -10.28 - - 27 180 \2
4 * 2.386652 29.79 RMS 32.1 -19.4 2.15 44.64 54 -9.36 - - 27 180 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14093500-E2V2

FCC ID: SBVRM041

DATE: 2022-10-24
IC: 5373A-RM041

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

,‘,)I_l.l Fremont - Chamber | 2822 Apr 15 18:19:@1
25
Restricted Bondedge
- Project MNumber: 148935868
e Client:Somos
Al Config:EUT + Support Equipment
[ Mode :BLE 1Mbps 24BBMHz
183 Tested by:GA12485

18dB/

(dBul/m)

35¢
2.46 18, 3MH=z/ 2.56
Freguency (GHz)
Rarge (Grz) [y Rel/Atin  Del Auvg Pode ) Pl d5wps/Mode Position Range (EHz) FEUUB Fef/Atln  Dal fvg Mode Susep Pls  ¥ops/Mode Fosition
1.2 46-2 563 1M(-3dB) /3 187/18 PERK - Susec(feto) 300 MAXH 68 degs 124 cm 4% 6 M3 i arl E R 3 t 300 166 degs H
High CH BE- H.TST jt1B8646 15 Apr 2628
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T119 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 *2.4835 40.83 Pk 32.3 -19 0 54.13 - 74 -19.87 68 124 H
2 * 2.483907 42.77 Pk 32.3 -19 0 56.07 - - 74 -17.93 68 124 H
3 *2.4835 29.57 RMS 32.3 -19 2.15 45.02 54 -8.98 - 68 124 H
4 *2.484124 30.36 RMS 32.3 -19 2.15 45.81 54 -8.19 68 124 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14093500-E2V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

VERTICAL RESULT

,‘,,I_l.l Fremont — Chamber | 2822 Apr 15 18:27:42
L H H H
Restricted Bondedge
- Project MNumber: 148935868
s ‘ Client:Sonos
Config:EUT + Support Equipment
i Mode :BLE 1Mbps 24BBMHz
185 Tested by:GA12485
S s
% 85
=
S Cmme S o EECCPPLPSSOS oSS Sooooss oo PP OSSO0 POPS 00§ FPSSSSSS s [SPPPOPPP§PPSSSSSSSSSSo SO POSPSPPPSSSSISSSSSSP PP SOPPPPPPPPSSISSSSSSSSePis SESSPPPPSSSISSS e
3
[+5]
3 65
I ey rvr \lg Averdage Limit (¢BuU/m) ¢+ & 4 4
A“M“. " u,,\,uﬂ\"'w Lo o7 T T T Ty - v T PRV IV PP
45 é :
L
2.46 8. 3MH=z/ 2.563
Freguency (GHz)
Rerge (GHz) V."EWUBU Wuf‘el" Det  Avg Mode Y Pte  #Supe/Mode  Position Range C(EHz) REU/VEL Ref/Atin  Del Avg Hede Susep Ple  #Sps/Mode  Posilion
High CH BE — U.TST jt18646 15 Apr 2620
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T119 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 *2.4835 41.37 Pk 32.3 -19 0 54.67 - - 74 -19.33 29 236 \2
2 *2.484181 41.83 Pk 32.3 -19 0 55.13 - - 74 -18.87 29 236 \
3 *2.4835 29.65 RMS 32.3 -19 2.15 45.1 54 -8.9 - - 29 236 \2
4 * 2.483529 30.36 RMS 32.3 -19 2.15 45.81 54 -8.19 - - 29 236 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14093500-E2V2
FCC ID: SBVRM041

DATE: 2022-10-24
IC: 5373A-RM041

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

11:UL Fremont — Chamber L 20822 Apr 15 19:18:25
Radioted Emissions 3-Meters
. Project Number: 140893508
e Client :Sonos
CorfigiEUT + Support Equipmert
Mode :BLE 1Mbps 24B2MHz
95 | Tested by:45256 JB
85
% 75 FPeok Limit CdBul/m
=
T 65
£
E Avg Limit tdBul/m)
R vg Limit Bull/m

Oy
(o)

2|:
! 18 8
Frequency C(GHz)
Rorge (aHz) REU/UBU Fef/Btin Dot fvg Mode Pio  EoupsMode  Pozition [Range (etz) RBUAVE Ref/ftin Dot fag fode Sucep Piy  fhpo/fiode Fooition
1-3 1MC-3dB)/ 38k 187718 PERK o) 908 HRH B-3b8degs H 3:3-18 MC-3c8) /38 B9/ PERK 15fmsec(Auta) 18k HEXH B-368degs H
FCC Part1SC 2.46Hz RSE.TST 38915 29 Dec 2815
11:UL Fremont - Chamber L 2822 Apr 15 19:18:25
Rodioted Emissions 3-Meters
- Project Number: 4893580
e Client:Sonos
Config:EUT + Support Equipment
Mods :BELE 1Mbps 24B2MHz
95 | Tested by; 45256 JB
85
~ Peok Limit CdBul/m
8 75
©
T 65
£
3 Qv imit CdBul/m)
R vgg Limit (dBul/m
4 6
G g 5 i
35
2’-_\
1 18 18
Frequency CGHz)
Rorge (dHz) B0 Fef/Btin Dot Avg Mode Pls  #5ups/tode  Position [Range (Gtlz) ROUAVEA Ref/flin Dol e Mode Sumop Pls #hups/ode Fosition
FCC Part15C 2.4GH=z RSE.TST 38915 29 Dec 2815

VERTICAL
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REPORT NO: 14093500-E2V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(GHz) Reading T119 (dB) Corr Reading (dBuVv/m) (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dB) (dBuVv/m) (dBuV/m) (dB)
1 *4.803534 41.65 PK2 34.1 -24.5 0 51.25 - - 74 -22.75 102 113 H
*4.803738 32.59 MAv1 34.1 -24.5 2.15 44.34 54 -9.66 - - 102 113 H
2 6.405191 33.7 Pk 35.7 -21.4 0 48 - - - - 0-360 101 H
3 7.205326 40.34 PK2 35.6 -20.1 0 55.84 - - - - 350 106 H
7.205174 32.34 MAv1 35.5 -20.1 2.15 49.89 - - - - 350 106 H
4 *4.803794 40.93 PK2 34.1 -24.5 0 50.53 - - 74 -23.47 360 103 \
*4.803754 32.42 MAv1 34.1 -24.5 2.15 44.17 54 -9.83 - - 360 103 \
5 6.405191 29.92 Pk 35.7 -21.4 0 44.22 - - - - 0-360 101 Vv
6 7.206716 38.71 PK2 35.5 -20.2 0 54.01 - - - - 147 104 \
7.205298 30.59 MAv1 35.6 -20.1 2.15 48.24 - - - - 147 104 \

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

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14093500-E2V2
FCC ID: SBVRM041

DATE: 2022-10-24
IC: 5373A-RM041

MID CHANNEL RESULTS

11:UL Fremont — Chamber L 20822 Apr 15 18:47:84
Rodioted Emissions 3-Meters
185 Project Number: 14893528
Client:Sonos
Config:EUT + Support Equipment
Mods :BLE 1Mbps 244BMHz
95 | Tested by:45256 JB
85
~ Paok nit CdBulJ/m
& 75 ok Lin dBu
=
T 65
=
3 Aug Limit (dBuU/m)
5 55
45
35
2|:
! 18 18
Frequency C(GHz)
Rorge (62! REWAUEY Ref/Btin Dot frg ode e Pio  #upe/thde  Position [Rarge. (6! B/ Ref/ftin Dot fug fode Succp Plo  Hops/fiode Fositio
1-3 1MC-3dB)/ 38k 187718 PERK 47naec(futo) 908 MRH B-3b8degs H 3:3-18 MC-3c8) /38 B9/ PERK 15fmsec(Auta) 18k HedH B-368degs H
FCC Part15C 2.46Hz RSE.TST 38915 29 Dec 2815
11:UL Fremont - Chamber L 2822 Apr 15 18:47:84
Rodioted Emissions 3-Meters
Les Project Number : 14893508
Client:Sonos
Config:EUT + Support Equipment
Mode :BLE 1Mbps 244BMHz
95 | Tested by; 45256 JB
85
~ Pecik nit CdBul/
& 75 ok Lin dBu
=
T 65
=
3 Aug Limit (dBuU/m)
5 55
4 g
a5 2 2
2’-_\
1 18 18
Frequency CGHz)
Rorge (@) TR Faf/Btin Dot fea Foie e Plo  #oupe/tods  Position Farge (G121 ROUAVEA Ref/flin  Dab feg Hods Sumop Pls #hups/ode Fosition
FCC Part15C 2.4GH=z RSE.TST 38915 29 Dec 2815

VERTICAL
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REPORT NO: 14093500-E2V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(GHz) Reading T119 (dB) Corr Reading (dBuVv/m) (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dB) (dBuVv/m) (dBuV/m) (dB)
1 * 4.879568 40.09 PK2 34.2 -24.4 0 49.89 - - 74 -24.11 104 104 H
*4.879572 31.06 MAv1 34.2 -24.4 2.15 43.01 54 -10.99 - - 104 104 H
2 6.50603 33.91 Pk 35.8 -21.6 0 48.11 - - - - 0-360 101 H
3 *7.319101 40.98 PK2 35.6 -20.1 0 56.48 - - 74 -17.52 40 108 H
*7.319353 33.63 MAv1 35.6 -20.1 2.15 51.28 54 -2.72 - - 40 108 H
4 * 4.880415 44.23 PK2 34.2 -24.4 0 54.03 - - 74 -19.97 121 111 %
*4.879975 36.63 MAv1 34.2 -24.4 2.15 48.58 54 -5.42 - - 121 111 \
5 6.50603 31.06 Pk 35.8 -21.6 0 45.26 - - - - 0-360 101 Vv
6 *7.319163 41.1 PK2 35.6 -20.1 0 56.6 - - 74 -17.4 185 109 \
*7.319227 34.31 MAv1 35.6 -20.1 2.15 51.96 54 -2.04 - - 185 109 \

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

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14093500-E2V2
FCC ID: SBVRM041

DATE: 2022-10-24
IC: 5373A-RM041

HIGH CHANNEL RESULTS

11:UL Fremont — Chomber L 20822 Apr 15 2121133
Rodioted Emissions 3-Meters
185 Project Number: 14893528
Client:Sonos
Config:EUT + Support Equipmert
Mods :BLE 1Mbps 24BBMHz
95 | Tested by:45256 JB
85
~ Paok nit CdBulJ/m
& 75 ok Lin dBu
=
T 65
=
3 Gug Limit CdBul/m)
5 55
‘ et 513
45M 1
g
35 ; i i
2|:
! 18 18
Frequency C(GHz)
Rorge (62! REWAUEY Ref/Btin Dot frg ode e Pio  #upe/thde  Position [Rarge. (6! B/ Ref/ftin Dot fug fode Succp Plo  Hops/fiode Fositio
1-3 1MC-3dB)/ 38k 187718 PERK 47naec(futo) 908 MRH B-3b8degs H 3:3-18 MC-3c8) /38 B9/ PERK 15fmsec(Auta) 18k HedH B-368degs H
FCC Part15C 2.46Hz RSE.TST 38915 29 Dec 2815
11:UL Fremont - Chamber L 2822 Apr 15 21:21:33
Rodioted Emissions 3-Meters
Les Project Number : 14893508
Client:Sonos
Config:EUT + Support Equipment
Mode :BLE 1Mbps 24BBMHz
95 | Tested by; 45256 JB
85
~ Pecik nit CdBul)/
& 75 ok Lin dBu
=
T 65
=
3 Gug Limit CdBul/m)
5 55
=)
3 5.8
45 2
35
25
1 18 18
Frequency CGHz)
Rorge (@) TR Faf/Btin Dot fea Foie e Plo  #oupe/tods  Position Farge (G121 E) Ref Atk Dot fvg fode Sweem Plo  ¥oapeifiods  Position
FCC Part15C 2.46Hz RSE.TST 38915 29 Dec 2615

VERTICAL
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REPORT NO: 14093500-E2V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(GHz) Reading T119 (dB) Corr Reading (dBuVv/m) (dB) Limit Margin (Degs) (cm)
(dBuVv) (dB/m) (dB) (dBuVv/m) (dBuV/m) (dB)
1 * 4.956256 40.88 PK2 34.2 -23.2 0 51.88 - - 74 -22.12 110 112 H
*4.955877 32.62 MAv1 34.2 -23.2 2.15 45.77 54 -8.23 - - 110 112 H
2 6.607702 34.55 Pk 35.7 -21.2 0 49.05 - - - - 0-360 101 H
3 *7.43371 41.81 PK2 35.7 -19.9 0 57.61 - - 74 -16.39 40 110 H
*7.433486 34.22 MAv1 35.7 -19.9 2.15 52.17 54 -1.83 - - 40 110 H
4 *4.956418 43.42 PK2 34.2 -23.2 0 54.42 - - 74 -19.58 123 112 %
*4.955983 36.55 MAv1 34.2 -23.2 2.15 49.7 54 -4.3 - - 123 112 \
5 6.607702 31.13 Pk 35.7 -21.2 0 45.63 - - - - 0-360 101 Vv
6 *7.433614 39.75 PK2 35.7 -19.9 0 55.55 - - 74 -18.45 185 101 \
*7.433334 32.27 MAv1 35.7 -19.9 2.15 50.22 54 -3.78 - - 185 101 \

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

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14093500-E2V2
FCC ID: SBVRM041

DATE: 2022-10-24
IC: 5373A-RM041

10.3.

WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

1 3gUL_fremont - Chamber L 2822 Apr 22 17:43.58
Sdr— T
RF Emissions
11a Project Number: 14893588
2} Client:Sonos
Canfig:EUT + Support Equipment
. Made :BLE Worst Cose
94 Tested by: 45256 JB
3 Peak Limit CdBul)/md
78|
o -
3 5Bk
3N e— \
—
38 e S -
~ \\ o
E -— . 3§
=Y ' WA
18| i
,53;“ 7 iz
1, E \/‘W\?\VM:
AT
-5 Lty preegd
f ' *MWMWWM
Nl o o i
Frequency (MHz)
[orge (iz) FEU/UB Ref/Bttn  Det fivg Fode Fups/Mode  FPasition [Fange (Mz) oG Ref/fttn  Det fug Hode Sueep Fls  Faps/fode
B 15 188 (-3dB) /388 97/7 PERK - R 8-3
2: . 15-.49 18k (-3dE) /38K 87/ PEAK HiXH - q 7:1-1.786 18k (-38)/30k  97/18 PERC - dsec 16k WUH
5: a BB/ Bk B/ P vz -dbadegs (301 7- I3k B PO - fod o
FCC 15.289 Below 38MHz . TST jm4163 & Oct 2028

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF

Below 30MHz Data

Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Margin Avg Margin Azimuth Polarity
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) Limit (dB) (Degs)
(dBuVv) (ACF) 300m | (dBuv/m) | (dBuV/m) (dBuV/m)
1 .125 8.04 Pk 55.8 -32 -80 -48.16 45.69 -93.85 25.69 -73.85 0-360 Face-On
2 4626 24.67 Pk 56.2 -32 -80 -31.13 34.3 -65.43 14.3 -45.43 0-360 Face-On
6 1252 9.92 Pk 55.8 32 -80 -46.28 45.68 -91.96 25.68 -71.96 0-360 Face-Off
7 12485 20.16 Pk 56.3 -32 -80 -35.54 39.71 -75.25 19.71 -55.25 0-360 Face-Off
Pk - Peak detector
Marker Frequency Meter Det Loop Amp/Cbl Dist Corr 30m Corrected QP Limit Margin | Azimuth Polarity
(MHz) Reading Antenna (dB) (dB) 40Log Reading (dBuV/m) (dB) (Degs)
(dBuVv) (ACF) (dBuVv/m)
3 7129 30.69 Pk 56.2 -31.9 -40 14.99 30.55 -15.56 0-360 Face-On
8 .7078 31.79 Pk 56.2 -31.9 -40 16.09 30.62 -14.53 0-360 Face-Off
4 1.42 28.18 Pk 44.7 -31.9 -40 .98 24.58 -23.6 0-360 Face-On
5 2.1253 21.44 Pk 41.2 -31.8 -40 -9.16 29.5 -38.66 0-360 Face-On
9 1.4196 28.67 Pk 44.7 -31.9 -40 1.47 24.59 -23.12 0-360 Face-Off
10 2.1253 22.24 Pk 41.2 -31.8 -40 -8.36 29.5 -37.86 0-360 Face-Off

Pk - Peak detector
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REPORT NO: 14093500-E2V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

10.4. WORST CASE BELOW 1 GHz

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

g:UL Fremont — Chomber L 2822 Apr 21 213486

Radiated Emissions 3-Meters

a5 Project Number: 4893548
Client:Sonaos

Config:EUT + Support Equipment
Mode:ELE Worst Coze

75 |Tested by:45256 JB

s S——

) ]

2

18dB s
s
[5)

0Pk Limit CdBul/n

[

CdBul/m)

= U NSRS SN NSO AU SUNSNS SN SO SRR AN SN SN U S S S
3@ 08 TBag
Frequency (MHz)

Rorge (MHz) U UBY Ref/étin  Del fvg Mode Sase Ple  #5ws/Mode  Position Range (MHz) RBL/UBY Ref/dtin Dt Avg Mode S Pls  #Saps/Mode Position
|| a%-mw 128k(-6eB)/1H 97718 PERK :g :!'M:’-)n'm 18k ?A“;H B-36Bdegs H | " ? * e

FCC Port15C 3@-186@MHz . TST b=4419 7 Dec 2621

HORIZONTAL

9,R_LH_ Fremont — Chamber L 2822 Apr 21 21:34:86
i i | | | i | E Radioted Emissions 3-Meters
Project Number: 14893588
85 Cliant :Sonos
Config:EUT + Support Equipment
. Mode:BLE Worst Cose
7 |Tested by 45256 JB
65 15 SUSSNRNNNS SSSSNNR NN N N
~
2 55
S
n 5
g 1 0Pk Eimit CHBuU/m)
3 7
% 3 a 2
Il "
YL T | L H
o5l ‘Hmh ﬁ‘ I ; # Ry T . -
i IM 1 JW i ? i
W ‘w\; I'rlhmlﬂ ol
15 L
5 N NSRSV NN SN N U N
34 THE 1888
Frequency (MHz)
Rorgs (Hiz) WBUAUBN Faf/Attn Dot vy Mode Suaep Pls  Woups/tods  Fosition [Range (iz) BTG Ref/itin Dt fheg Mods Suoep Fls  Hops/fode Position
FCC Port|SC 38-1BB@MHz . TST bs4418 7 Dec 282

VERTICAL
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REPORT NO: 14093500-E2V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

Below 1GHz Data

Marker | Frequency Meter Det 171862 Amp/Cbl Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading ACF (dB) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)

1 93.8585 51.31 Pk 14.4 -30.7 35.01 43.52 -8.51 0-360 199 H

2 146.172 46.88 Qp 18.4 -30.3 34.98 43.52 -8.54 92 139 H

3 154.239 50.63 Qp 18.2 -30.3 38.53 43.52 -4.99 93 117 H

4 37.2626 40.85 Qp 21.5 -31.3 31.05 40 -8.95 151 121 \

5 72.4971 50.02 Qp 13.9 -31 32.92 40 -7.08 184 107 \

6 146.119 49.02 Qp 18.4 -30.3 37.12 43.52 -6.4 180 253 \%
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 14093500-E2V2
FCC ID: SBVRM041

DATE: 2022-10-24
IC: 5373A-RM041

10.5.

WORST CASE 18-26 GHz

WB5JL FRE Chomber R 2022 Moy 6 21:17:83
RF Emissions 3 meter
N N A | Project Number: 14893568
Client:Sonos
Config:EUT + Support Equipment
Mode :BLE Worst Cose |8-26GHz
85 Tested by: 19497 AF
Peck Limit CdBulU/m)
5 75 e im O S N
o
=
~ o OO
s
3 - oge Limit dBuU/m i
@
o
= QB |eemeememmeen e eea e e emmnarea
o
v
i 5
9 T OO OSSOSO

26
Frequency [GHz)
[Forge (&) FEAL/UBl Ref/Aitn  Del Avg Fods Seeep Fis ¥tk Fosilion |nge ] FEUAVE Fef/fttn Dot Avg Pods Suep Fis  fsmaifode Fosition
18-26 1NC-3c8)/3M 182/18 "o 2eseclAuto) SEET  MEH B-368degs H
|8-26GHz Test 3-meter TST jv4323 B Feb 2822
1@5,”\ FRE Chamber R 2822 May B 21:17:83
RF Emissions 3 meter
e N S _|Froject Number: 14893580
Client: Sonos
Config!EUT + Suppart Equipment.
Mode BLE Worst Cose |B-26GHz
85 Tested by:19497 AF
o Peak Lim (dBull/m)
w FB
=
a 65)
2
z 55 oge Limi T N
o
g Y
c
o
N
B B
T

[Ronge Caz) BV Ref/Altn  Del fug Mode Sueep Fts  #5upsiPode

Frequency (GHz)

Position |Rcrgr Gtz FREN/VE Ref/filtn  Del fug Mode Sueep Fts  #5upsifode  FPosition

|8-26CHz Test 3-meter .TST jv4323 8 Feb 2822

VERTICAL

Page 38 of 44

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: 14093500-E2V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

18 — 26GHz DATA

Marker Frequency Meter Det 172363 AF 171583 Cables Corrected Peak Limit PK Average Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Amp (dB) (dB) Reading (dBuVv/m) Margin Limit dBuVv/m (dB) (Degs) (cm)
(dBuv) (dBuVolts) (dB)
1 *19.286222 39.26 Pk 32.9 -65.5 14.4 21.06 74 -52.94 54 -32.94 0-360 99 H
4 *19.286222 39.88 Pk 32.9 -65.5 14.4 21.68 74 -52.32 54 -32.32 0-360 99 \
5 *22.022223 43.37 Pk 33.5 -65.1 15.4 27.17 74 -46.83 54 -26.83 0-360 99 \
2 22.008889 44.37 Pk 33.5 -65.1 15.4 28.17 74 -45.83 54 -25.83 0-360 99 H
6 24.736001 40.96 Pk 34.6 -64.2 16.3 27.66 74 -46.34 54 -26.34 0-360 99 \
3 24.808001 40.26 Pk 34.6 -64.2 16.3 26.96 74 -47.04 54 -27.04 0-360 99 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 14093500-E2V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 b to 56 56 to 46
0.5-5 56 46
5-30 ) 5

Decreases with the loganthm of the frequency.

RESULTS
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REPORT NO: 14093500-E2V2
FCC ID: SBVRM041

DATE: 2022-10-24
IC: 5373A-RM041

11.1. AC POWER LINE

LINE 1 RESULTS

12 UL Fremont, CA CE Roam 2822 May 4 23:54:43
Conducted RFT Usltage
aE Project : 14893568
186 Client Name:Sonos
EUT Config:EUT + Suppart Egquipment
o Test Uslt/Freq: | 260U/60Hz
22 Test By:45256 JB
78
T S ... o i=—iioip™i
u
3
3
o
@
=
ey
=
) = >
| ‘ W
AR %
et e .
5‘ i
15 ) [ i) 30
Freguency (MHz)
Fonge (Miz) Al Ref/ittn  DeLiivg Node Sueep Fis FwpsMods  Lube Range (i) T Ref/ittn  DeLifvg Hode aeep Pis  Woups/fode Lebel
1:.15-38 k(648 B2M1@ Op/Car 8/2.25kHz 13.3% 1ARIT ina-L1
FCCIS CE Closs B 15OkHz-38MHz Stepping LISH 175765.TST vn44418 17 Feb 2022 Rev 9.5 87 Jul 2020
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det 175765 C1&C3 TekBox Corrected FCC Part 15 QP Margin FCC Part 15 AV(CISPR)M
(MHz) Reading LISN L1 cable Limiter Reading Class B QP (dB) Class B Avg argin
(dBuv) TBFL1 dBuv (dB)
Model 207
2 1725 7.6 Ca 1 0 9.4 17.1 - - 54.84 -37.74
4 .58875 8.71 Ca 0 1 9.3 18.11 - - 46 -27.89
6 1.16925 -.58 Ca 0 1 9.3 8.82 - - 46 -37.18
8 3.732 -4.13 Ca 0 1 9.3 5.27 - - 46 -40.73
10 13.56 3.16 Ca 1 .2 9.3 12.76 - - 50 -37.24
12 18.4335 1.23 Ca 1 .2 9.3 10.83 - - 50 -39.17
1 1725 25.57 Qp 1 0 9.4 35.07 64.84 -29.77 - -
3 .58875 16.18 Qp 0 1 9.3 25.58 56 -30.42 - -
5 1.16925 4.21 Qp 0 1 9.3 13.61 56 -42.39 - -
7 3.732 4.12 Qp 0 1 9.3 13.52 56 -42.48 - -
9 13.56 12.95 Qp 1 .2 9.3 22.55 60 -37.45 - -
11 18.43125 9.27 Qp 1 2 9.3 18.87 60 -41.13 - -

Qp - Quasi-Peak detector
Ca - CISPR average detection
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LINE 2 RESULTS
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Conducted RFT Usltage
aE Project : 14893568
186 Client Name:Sonos
EUT ConfigiEUT + Suppart Equipment
o Test Uslt/Freq: | 260U/60Hz
Je Test By:45256 JB
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Freguency (MHz)
Farge (i) B Refffittn  Det/ivg Hode Sueep Fis  PwpsfMode Luce Range (HHz) 2 Ref/iittn Det/fg Mode aeep Fis  ASpsifide  Lobel
FCCIS CE Cloas B 158kHz-38MHz Stepping LISN 175765.1ST vn44418 17 Feb 2822 Rev 9.5 87 Jul 2024
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det 175765 C2&C3 TekBox Corrected FCC Part 15 QP Margin FCC Part 15 Av(CISPR)M
(MHz) Reading LISN L2 cable Limiter Reading Class B QP (dB) Class B Avg argin
(dBuV) TBFL1 dBuv (dB)
Model 207
14 1725 10.72 Ca 1 0 9.4 20.22 - - 54.84 -34.62
16 .708 7.46 Ca 0 1 9.3 16.86 - - 46 -29.14
18 1.41675 6.92 Ca 0 A 9.3 16.32 - - 46 -29.68
20 4.24725 -4.22 Ca 0 A 9.3 5.18 - - 46 -40.82
22 13.56 3.41 Ca 1 2 9.3 13.01 - - 50 -36.99
24 18.753 1.57 Ca 1 2 9.3 11.17 - - 50 -38.83
13 1725 35.38 Qp 1 0 9.4 44.88 64.84 -19.96 -
15 71025 9.93 Qp 0 A 9.3 19.33 56 -36.67 -
17 1.41675 8.59 Qp 0 A 9.3 17.99 56 -38.01 -
19 4.2945 3 Qp 0 A 9.3 12.4 56 -43.6 -
21 13.56 12.96 Qp 1 2 9.3 22.56 60 -37.44 -
23 18.753 8.95 Qp 1 2 9.3 18.55 60 -41.45 -

Qp - Quasi-Peak detector

Ca - CISPR average detection
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