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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SONOS INC.
614 CHAPALA STREET
SANTA BARBARA, CA 93101, U.S.A

EUT DESCRIPTION: 802.11 a/b/g/n 4x4 (HT20) Client Device
MODEL.: S17

SERIAL NUMBER: 5C-AA-FD-D0-08-14(Radiated)
5C-FF-DD-00-03-69 (Conducted)

DATE TESTED: March 6 — 29, 2019
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies

ISED RSS-GEN Issue 5 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 NVLAP, NIST, any agency of the Federal Government, or any
agency of the U.S. government.

Approved & Released For

UL Verification Services Inc. By: Reviewed By:
J;{E&‘ f'- \1‘ R

HEooum_/ @_

u_.u - —-:
Dan Coronia Kiya Kedida
Project Engineer/Operations Leader Senior Project Engineer
Consumer Technology Division Consumer Technology Division
UL Verification Services Inc. UL Verification Services Inc.
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2. 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 v05, RSS-
GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 address. The following table identifies which facilities were utilized
for radiated emission measurements documented in this report. Specific facilities are also
identified in the test results sections.

47173 Benicia Street 47266 Benicia Street 47658 Kato Rd.

[ ] Chamber A [ ] ChamberD [ ] Chamber |

[ ] Chamber B [] Chamber E X] ChamberJ

[ ] Chamber C [ ] ChamberF X] Chamber K
[ ] Chamber G [ ] ChamberL
[ ] Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code:
2324A.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 12148309-E2V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RMO017

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2.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)

36.5dBuV + 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

4.3.MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12148309-E2V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RMO017

5. EQUIPMENT UNDER TEST

5.1.EUT DESCRIPTION
The EUT is an 802.11 a/b/g/n 4x4 (HT20) Client Device. Product model S17 is a high-
performance wireless speaker and part of the Sonos sound system. The device’s primary

function will be for streaming via WiFi, but also features Bluetooth audio streaming and
Bluetooth Low Energy, used for simplified set-up.

5.2.MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MH2) (dBm) (mW)
2402 - 2480 BLE -2.28 0.59

5.3.DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an PCB antenna, with a maximum gain of 3.4 dBi.
5.4.SOFTWARE AND FIRMWARE

The test utility software used during testing was Sonos Compliance GUI 4.0.
5.5.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 test set-up includes the power supply and USB-C
Cord. Note that the USB-C Cord is not supplied with the product, it is used as support
equipment for testing purposes only.

Worst-case data rate as provided by the client was 1Mbps.
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FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RMO017

5.6.DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop Lenovo X230 SON-00002240 N/A
AC Adapter Lenovo 4274418 11542T4418Z1ZGWGOB5776 |N/A
/O CABLES
1/O Cable List
Cable Port # of Connector | Cable Type Cable Remarks
No identica Type Length (m)

1 |AC Power 1 AC Unshielded 2 AC Mains to EUT

2 |Ethernet 1 RJA5 Unshielded 10 Ethernet to Ethernet converter

3 |Ethernet to USB 1 RJ45 to USB | Unshielded 0.2 USB to USB adapter

4 |USB adapter to USB C 1 USB to USB C| Unshielded 0.12 USB C to EUT

5 |DC Power 1 DC Shielded 1.2 AC/DC Adapter to Laptop

6 |AC Power 1 AC Unshielded 1 AC Mains to AC/DC Adapter
TEST SETUP

The EUT connected to support laptop via the ethernet cable during testing.
The test utility software on support laptop exercised the radio card.
For radiated testing, the support laptop was set up outside the chamber.
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SETUP DIAGRAM

: EUT
s ;
3 | USBto USBC
]Etherner to USB : Adapter
Adapter ; 1
2
AC Mains
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REPORT NO: 12148309-E2V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RMO017

6. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6.

6 dB BW: ANSI C63.10 Section 11.8.1

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

Output Power: ANSI C63.10 Section 11.9.2.3.2 Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

Power Spectral Density: ANSI C63.10 Section 11.10.2 Method PKPSD (peak PSD)

Band-edge: ANSI C63.10 Section 11.13.3.4 Trace averaging across ON and OFF times of the
EUT transmissions followed by duty cycle correction factor

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

Radiated emissions restricted frequency bands: ANSI C63.10 Section 11.12.1

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4

Conducted emissions in restricted frequency bands: ANSI C63.10 Section 11.12.

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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DATE: 7/30/2019
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7. 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
Amplifier, 32:32 ©01GHz, | 5oNOMA INSTRUMENT 310 PRE0180174 | 05/31/2019 | 05/31/2018
Amplifier, 32:32 ©1GHz, | 5oNOMA INSTRUMENT 310 175953 | 12/13/2019 | 12/13/2018
Antenna, Horn 1-18GHz AR AMPL-ATH1G18 | PRE0189055 | 4/20/2019 | 4/20/2018
Amplifier, 1-7GHz, 24dB AMPLICAL AMP1G7-24-27 T1608 07/30/2019 | 07/30/2018
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179372 | 05/04/2019 | 05/04/2018
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179375 | 05/08/2019 | 05/08/2018
Spectrum Analyzer, PXA, 3Hz Agilent (Keysight) N9O30A T1450 | 01/23/2020 | 01/23/2019
to 44GHz Technologies
Power Meter, P-series single Agilent (Keys_,lght) N1911A T1264 01/31/2020 | 01/31/2019
channel Technologies
Hybrid A”t,o‘?g:‘z' 30MHz to SUNAR rf motion B3 PRE0181575 | 08/01/2019 | 08/01/2018
18 - 26.5 GHz Horn Antenna ARA MWH-1826/B T448 03/13/2019 | 03/13/2018
Pre-Amp 1-26.5 GHz Agilent 84498 T404 03/09/2020 | 03/09/2019
Antenna, 'zgslsl\'xgz"oo'o 30Hz ELETRO METRICS EM-6871 PRE0179465 | 05/22/2019 | 05/22/2018
Antenna, Passive Loop
s oMy ELETRO METRICS EM-6872 PRE0179467 | 05/22/2019 | 05/22/2018
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR T1436 02/14/2020 | 02/14/2019
LISN for Conducted Emissions FCC INC. FCC LISN 50/250 T1310 06/15/2019 | 06/15/2018
CISPR-16
Test Software List
Description Manufacturer |Model Version
Radiated Software UL UL EMC Ver 9.5, June 22, 2018
Antenna Port Software UL UL RF Ver 9.5, Jan 07, 2019
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015
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8. ANTENNA PORT TEST RESULTS

8.1.0ON 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 0.382 0.624 0.612 61.22% 2.13 2.618
DUTY CYCLE PLOTS
foas] ight Spectrum Analyzer - AP\.4.1(021919),0G16069, Temp A (=N F=R |
L | RF [50@ pbc | | [ SEsEanT] | | 08:25:05 AM Maro7, 2019 =
[Center Freq 2.426000000 GHz [ Avg Type: Voltage CE[[173 % requency
NFE PNO: Fast —+ 1'ig: FreeRun “ [
IFGain:Low Atten: 20 dB peT|P
Auto Tune
10 dBidiv. Ref 10.00 dBm
Log
0.00 Center Freq|
0.0 2.426000000 GHz
-200
e StartFreq
00 2.426000000 GHz
-50.0
-60.0
. Stop Freq
) 2.426000000 GHz
-80.0
Center 2.426000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (1001 pts), 8.000000 MHz
7 Man
PY e BiEe PSR
3 N o 590.0 s B 2 75d0m Freq Offset
g A3 t (A 624.0us (A) 0.02dB 0Hz
7
8 Scale Type
9
1  Jres Lin
IMSG ISTATUS
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8.2.99% BANDWIDTH

LIMITS
None; for reporting purposes only.

RESULTS

Channel

Frequency
(MHZz)

99% Bandwidth
(MHZz)

Low

2402

1.0317

Middle

2426

1.0319

High

2480

1.0316

[ Keraght Specinum Analyzes - APV 1T2I919) GALHES, Temp A ) [ Foyoght Spectram Aratyae: - APY34 LOZI01S) GALZGS, Temp A e )
L T 12:15:09 24 Mar 06, 201 L i 0 =7 02:22:12 04 Mar 06, 2018
ICenter Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Fraquancy enter Freq 2.426000000 GHz Center Freq: 2.426000000 GHz Radio Std: None Frequency
I NFE o= Trig: Free Run Avg|Hold: 2020 NFE o= Trig: Free Run AvglHeld: 2020
#FGaindlow  HAmen: 30 dB Radio Device: BTS #FGoimlow  #Atten: 30 4B Radio Devics: BTS
Ref Offset 13,83 dB Ref Offset 13,84 dB
0 dB/di Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm

Log Log

Center Freq) Center Freq|

2,402000000 GHz|

2.426000000 GHz|

Center 2.402 GHz

Span 2 MHz cF step Center 2.426 GHz Span 2 MHz p—
[#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms 200000 Fi1] [#Res BW 18 kHz #VBWW 56 kHz #Sweep 100 ms 200000 K1)
laute Man) Auto Man)
Occupied Bandwidth Total Power 0.15 dBm Occupied Bandwidth Total Power 0.86 dBm
1.0317 MHz FreqOffset| 1.0319 MHz FreqOffset
Transmit Freq Error 20.782 kHz % of OBW Power  99.00 % o Ha Transmit Freq Error 20.431 kHz % of OBW Power  99.00 % oH
x dB Bandwidth 1071MHz  xdB -26.00 dB x dB Bandwidth 1.071 MHz ~ xdB -26.00 dB

LOW CHANNEL

MID CHANNEL

= Keysight Spectrum Analyzer - AP0 41121915, GAL28S, Temp A o | a )
L ieE INT Gl LR N p—
480000000 GH: Centar Freq: 2.480000000 GH: Radio Stk N
o W 2 I ig: FreeRun ‘AvalHole: 2020 o s tens
SFGaindow | #Atten: 30 dB Radio Device: BTS
Ref Offset 1387 dB
0 dBid Ref 20.00 dBm
Log
CenterFreq|
2.480000000 GHz,
Center 248 GHz Span 2 MHz| CF Step,
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms, 200,000 ki
Man|
Occupled Bandwidth Total Power 0.62 dBm
1.0316 MHz FreqOffset]
Transmit Freq Error 4558 kHz % of OBW Power  99.00 % ore
x dB Bandwidth 1.065 MHz x dB -26.00 dB
-
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8.3.6 dB BANDWIDTH

LIMITS

FCC §15.407 (e)

RSS-247 5.2 (a)

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

RESULTS

Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.6750 0.5

Middle

2426

0.6210

0.5

High

2480

0.6510

0.5

0 dBldiv
Log

(= Keysight Spectrum Analyces - AP341M21913) GAIZAES, Temp A
L i
enter Freq 2.480000000 GHz
N PRO Wi = Trig: FreeRun
IFGainiLow

Ref Offset 13.87 d8.
Ref 20.00 dBm

#Avg Type: RMS
AvglHold: 30730

#Atten: 30 dB

02:26:48 M M0, 2018

Frequency

Auto Tune|

g

Center 2.480000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 3.000 MHz
Sweep 1.533 ms (1001 pts)

CenterFreq|
2.480000000 GHz,

StartFreq
2.478500000 GHz|

StopFreq
2.481500000 GHz|

CF Step|
300.000 kHz|
Man

jAute

FreqOffset|
0 Hz|

Scale Type
Lin|

Log

HIGH CHANNEL
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[ Keysioht Specirum ralyzer - AP 05271, CAINES, Temp A | Feysight Spectrum Anlyzes - AP\OA 1215151, GAIZES, Temp i e

t GE % L 3 02:20:28 4 Mar 0, 2019 Fraquaney
#hvg Type: RMS #Avg Type: RMS Thace]
2.4[IZEIUDEIDBHI_EHZ I Trig: Free Run g Type: enter Fre 2.425“0:);[:0“ GPHNg A Trig: Fres Run M;‘UHJ:_'W” e
IFGain:Loy #Atten: 30 dB IFGainow #Atten: 30 dB P
Auto Tune|
Ref Offset 1383 0B Ref Offset 13,64 dB.
iér.r Ref 20.00 dBm UC(E div Ref 20.00 dBm
CenterFreq|
2.426000000 GHz|
StartFreq
b4 [} =i ) 2.424500000 GHz|
Stop Freq
2.427500000 GHz|
CF Step|
'300.000 kHz|
Man|
Freq Offset
0 Hz|
Scale Type
i
Center 2.402000 GHz Span 3.000 MHz Center 2.426000 GHz Span 3.000 MHz||-°9 Lin
#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),
o sTanus wsa s
|- e
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REPORT NO: 12148309-E2V3
FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RMO017

8.4.0UTPUT POWER

LIMITS

FCC §15.247 (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 cable assembly insertion loss was entered as an offset in the power meter to allow for a
gated peak reading of power.

RESULTS

Tested By: GA 12485
Date: 3/14/2019
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 -2.52 30 -32.52
Middle 2426 -2.33 30 -32.33
High 2480 -2.28 30 -32.28
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8.5.AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss was entered as an offset in the power meter to allow for a

gated average reading of power.

RESULTS

Tested By: GA 12485
Date: 3/14/2019
Channel Frequency AV power
(MHz) (dBm)
Low 2402 -3.00
Middle 2426 -2.77
High 2480 -2.76
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8.6.POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

RSS-247 (5.2) (b)

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 PSD Limit Margin
(MHz) (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2402 -3.74 8 -11.74

Middle 2426

-3.34 8

-11.34

2480

High

-3.26 8

-11.26
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8.7.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: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RMO017

9. RADIATED TEST RESULTS

9.1.LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 8§15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im)at3m (dBuV/m) at3m
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.

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

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.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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9.2.TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| ZKUL Fremont - Chamber J 2812 Mar 6 22:58:42
Restricted Bondedge
- “roject Number:12148369
1 Client:Sonos
ZonfigEUT + Support Equipmert
Mode :BLE Low Channel
185 Tested by:45256 JB
95
25
~
€
~ Peck Limit (dBuU/m3
=) 75
5
)
o
65
4 M
55 Average Limit (dBuUym)
45 P
IR . el ik , il A.WLM;M
5 M rptly ity L il / ¥
2.31 18 .BMH=z/ 2.415
Frequency (GHz)
Rangs (GHz) REW/VBW Ref/fttn  Jet/fvy Mode Sugep Pts  #5ups/Mode  Pesitior Rangs (GHz! RBUABL fef/fttn  Det/Avg Mode Sueep Pts  #5wps/Mods  Fasition
1:2.31-2.418 TH(-6B) /3 187/18 FEAK/Pur Avg(RMS)  Oneec(futo)  OABT  MAXH EE dags 394 of 2:2.31-2.415 TM(-6dB1/3F 167/18 AVER/Pur Avg(RYS)  3nsecliuto)  OBA1  1887AUG 68 degs H
Low CH BE - H.TST Rev 9.5 1 Jon 2H1Y
Marker Frequency Meter Det AF PREOI89055 AMpICDIFtTPa DC Corr (aB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dBIm) d (dB) Reading (dBuVim) (@8) (dBuvim) (@8) (Degs) cm)
(dBu! (dBuVim)
*2.39 54.7. Pk 29! -25. 0 5841 - - 74 -15.59 0 394
*2.39 55.1. Pk 29 -25. 0 58.82 - - 74 -15.18 0 394
*2.39 314 RMS 29 -25. 213 37.28 54 -16.72 - - 0 394
4 *2.389 36 RMS 29! -25. 213 4185 54 -12.15 0 394

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

1ZKUL Fremont - Chamber J 2819 Mor 6 22:36:59
Restricted Bondedge
- “roject Number:12148369
1 Client:Sonos
Zonfig:EUT + Support Equipment
Mode :BLE Low Channel
185 Tested by:45256 JB
95
25 ﬂ
~
€
~ Peck Limit (dBuU/m3
=) 75
5
)
o
65
BM/ \”\u
Average Limit (dBuUim)
55 - B
45h L ] Mn o A‘WWWWWW 777777777777777777777777777
4
i
O
35
2.31 18 .BMH=z/ 2.415
Frequency (GHz)
Range (GHz) REW/VBW Ref/fttn  Jet/fvy Mode Sueep Pts  #5ups/Mode Fesitior Range (GHz! RBUABL Fef/fttn  Det/Avg Mode Sueep Pts  #Swps/Mode  Fasition
1:2.31-2.415 TH(-6B) /3 167/18 FERK/Par Avg(RMS)  Oneeclfuto) OB MAXH 169 dege 382
Low CH BE - U.TST Rev 9.5 11 Jun 2619
Marker Frequency Det AF PRE0189055 AMpICDIFtTPa DC Corr (aB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) (dB/m) d (dB) Reading (dBuVim) (@8) (dBuvim) (@8) (Degs) em)
(dBuVim)
*2.39 Pk 29! -25. 0 5899 - - 74 -15.01 59 382 Vv
*2.39 Pk 29 -25. 0 5871 - - 74 -15.29 59 382 \%
*2.39 RMS 29! -25. 213 37.94 54 -16.06 - - 59 382 \%
4 *2.389 RMS 29! -25. 213 41.02 54 -12.98 - - 59 382 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

UL Fremont -

Chamber J

2818 Mar 6 21:28:26

Client;Sonos
Zonfig:EUT + Support
Mode ! BLE High Channe!
Tested by:45256 JB

g5

Restricted Bondedge
“roject Number: 12148363

Equipment

85

//
/ Peak L

imit tdBul/

75

CdBul/m3

65

/ / ‘\ g

Limit CdBulU/m)

55

45

“'W“*Mqu**WMM%““MWﬁMk“

WA i

35

2.46

18 3MH=/

Fregquency (GHz)

2.563

Range (GHz) RE/UBI Ref/Bttn  Jet/fvy Mode Suezp Pts  #Sups/fode Pesitior Range (GHz! RBU/UBH Fef/bttn  Det/fvg Made Suczp Pte #oups/Mode Pasition
1:2.46-2.563 NGB/ 107/18 CERK/Pir AvgRMS)  Omeec(fube) 980T MAKH % dege 37 o 2:2.46-2.563 NC-6dB)/3 107/18 AVER/Pur Avg(RYS)  Jnsecliute) 9031 1BTAVE 28 degs H
High CH BE- H.TST Rev 9.5 11 Jan 26819
Marker Frequency Meter Det ‘AF PREO189055 Amp/CDIFItrPa DC Corr (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin “Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(@Buv) (dBuVim)

.484 6167 Pk 29 -25. 65.77 74 -8.23 20 07
*2.484 61.78 Pk 29 -25. 65.88 - - 74 -8.12 20 07
*2.484 39.24 RMS 29 -25. 213 4549 54 -8.51 - - 20 07
4 .485 39.34 RMS 29 -25. 213 4559 54 -8.41 20 07

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

| ZKUL Fremont - Chamber J 2819 Mor 6 22:05:80
Restricted Bondedge
- “roject Number:12148369
1 Client:Sonos

Zonfig:EUT + Support Equipment
Mode:BLE High Channel
185 Tested by:45256 JB

g5

25

N
/ Pexk Limit CdBuU/

75

CdBul/m3

65

o ;:;r‘;g‘;mm CdBuU/m)

Wi,
4
i e e W
45 E— ; ; ;
1|
@
3 =
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (BHz) REABH Ref/Attn  Jet/Avy Node Sueep Pts #upoiliode FPesitior Range (6Hz1 REUABH Fef/Attn  Det/Avg fode Sueep Pts  Fsups/liodz FPasition
1:246-2563  CEB/M  1B7/18 EAK/Far AvgRHS)  Onesc(futc)  0BB1  MAKH 144 dege 256
High CH BE - U.TST Rev 9.5 11 Jon 2019
Marker Frequency Meter Det AF PREOLB9055 | AmpIChIFIt/Pa BC Corr (d8) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Porarity
(GHz) Reading (dB/m) d(dB) Reading (dBuvim) (B) (dBuV/m) (dB) (Degs) (cm)
Bu (dBuvim)
*2.484 4§ Pk 29 -25.! 0 68.72 - - 74 -5.28 44 256 v
*2.484 4.5 Pk 29 -25.! 0 68.6: - - 74 -5.38 44 256 \
*2.484 14 RMS 29 -25.! 213 37.7. 54 -16.28 - - 44 256 \
4 *2.485 284 RMS 29 -25.! 2.13 490! 54 -4.91 44 256 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

_UL Fremont — Craomber o 2019 Mar 6 17:33:32

Rodioted Emissions 3-Meters

_ Project Number: 12148383
14 Client Sonos

Config:EUT + Support Equipment
Mode :BLE Low Chonnel

35 Tested by:45256 JB
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Range iGHz) PBU/VBY Ref/Atin  Det/fvg Mcde Suees Ptz {Sups/thde  Position Range (GHz) R3WABL Ref/fttn  Det/fvg Mode Sueep Pts  #5woaMode  Pasition
115 IN(-6dB)/ 30k 187716 PEAK/Pur Fug(RMS)  1B9mszclfuto) 9831 MAXH B-Z6degs H R IM(-5dB) /38 E7/6 PEAK/Fur ArgRMS) 1. 4secifuta) 1Bk MAKH B-368degs H
FCC Part!EC 2.¢GHz RSZ.TST Rzv 9.5 11 Jan 269
_UL Fremont - Cramber o 2819 Mar 6 17:33:32

Rodioted Emissions 3-Meters

— Project Number:12148389

13 Client:Sonos

Config:EUT + Support Equipment
Mode :BLE Low Chonnel

33 Tested by:45256 JB
35
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[
og
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VERTICAL
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RADIATED EMISSIONS

Trace Markers

Marker Frequency Veter Det AF PREO189055 AmpICDIFItr/Pad BC Corr (aB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (d8) Reading (dBuVIm) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuv) (dBuVim)
1 1.946 248 Pl 27.1 -16 0 359 - - - - 0-360 102 H
2 2.005 2467 Pl 28 -15.9 0 36.77 - - - - 0-360 102 A%
3 3.453 3746 Pl 306 -33.8 0 34.26 - - - - 0-360 198 H
4 *4.803 38.72 Pl 339 -31.3 0 41.32 - - 74 -32.68 0-360 198 H
5 3.453 40.29 Pl 306 -33.8 0 37.09 - - - - 0-360 102 A%
6 *4.803 39.85 Pl 339 -31.3 0 42.45 - - 74 -31.55 0-360 198 A%
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AF Amp/Cbl/FI DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE01890 tr/Pad (dB) (dB) Reading (dBuVv/m) dB) (dBuv/m) dB) (Degs) (cm)
(dBuv) 55 (dB/m) (dBuVv/m)
*4.804 42.93 PK2 33.9 -31.3 0 45.53 - - 74 -28.47 71 204 H
*4.804 35.74 MAv1 33.9 -31.3 2.13 40.47 54 -13.53 - - 71 204 H
*4.804 44.33 PK2 33.9 -31.3 0 46.93 - B 74 -27.07 148 318 \
*4.804 37.35 MAv1 33.9 -31.3 2.13 42.08 54 -11.92 - - 148 318 \4

* - 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: 12148309-E2V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RMO017

MID CHANNEL RESULTS

T ~UL Fremont - Chamber J 2819 Mor 6 18:208:29
Rodioted Emissions 3-Meters
Project Number: 12148389
185 Client:Sonos
Config EUT + Support Equipment
Mode:BLE Mid Chonnel
95 Tested by:45256 JB
8’:
Peak Limit C(dBulU/m)
75
e
3 5
2 6
[4s]
o
” Avg Limit (dBuU/m)
5:
45 a W
T TR AR WNVWW
35 ., - 3 " v 4 .
W WMWTMWW i
25
1 10 18
Frequency (GHz)
Range (6Hz) REU/UEN Ref/Atin  Det/fvg fode Setep Pts  Toups/fods Position Fonge (6H2) REUATEN Rof/Atn  Det/Avg fode Sucep Pts  Foups/Mods Pasition
1:1-3 IN(-6d8)/30k  187/18  PERK/Pur Aeg(RMS)  183msec(uto) 98BI HAWH B-36ldegs H | 3:3-18 (-6 /38k 61/ PEAK/Pur Avg(RHS)  1.dsec(Auto) 1Bk MAKH 8-368degs H
FCC Port15C 2.46Hz RSE.TST Rev 9.5 11 Jan 2819
T ~UL Fremont - Chamber J 2819 Mor 6 18:208:29
Rodioted Emissions 3-Meters
Project Number: 12148389
185 Client:Sonos
Config EUT + Support Equipment
Mode:BLE Mid Chaonnel
g5 Tested by:45256 JB
85
Peak Limit (dBul/m)
75
e
3 5
3 6
@
o
~ Avg Limit (dBuU/m)
5;
6
45 &
2
5 3
3|:
o5
1 10 18
Frequency (GHz)
Range (6Hz) REU/VEN Ref/Atin  Det/fvg fode Sesep Pto  Sups/Mods  Position Fonge (6H) RENAVEH Ref/Altn  Det/Avg fode Sueep Pts  Foups/Mods  Pasition
FCC Port15C 2.46Hz RSE.TST Rev 9.5 11 Jon 2819

VERTICAL

Page 29 of 43

UL VERIFICATION SERVICES INC.
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 Inc.



REPORT NO: 12148309-E2V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RMO017

RADIATED EMISSIONS

Trace Markers

Marker Frequency Meter Det AF PREO189055 “AmpICDIFItr/Pad DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (d8) Reading (dBuVIm) (dB) (dBuVvim) (8) (Degs) (cm)
(@Buv) (dBuVIm)
1 1.988 26.09 Pk 27.7 -15.9 0 37.89 - - - - 0-360 101 H
2 2.049 25.33 Pk 28.2 15.8 0 37.73 0-360 102 \4
3 3.453 36.97 Pk 30.6 -33.8 0 33.77 - - - - 0-360 198 H
4 *4.852 38.84 Pk 34.2 31.5 0 4154 - - 74 -32.46 0-360 198 H
5 3.453 40.05 Pk 306 -33.8 0 36.85 - - - - 0-360 102 \4
6 *4.852 4161 Pk 34.2 31.5 0 4431 - - 74 -29.69 0-360 198 \4

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

Radiated Emissions

Frequency Meter Det AF Amp/Cbl/FI DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE018905 tr/Pad (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) 5 (dB/m) (dBuVv/m)
*4.852 44.11 PK2 34.2 -31.5 0 46.81 - = 74 -27.19 278 254 H
*4.852 36.47 MAv1 34.2 -315 213 413 54 -12.7 = - 278 254 H
*4.852 45.67 PK2 34.2 -31.5 0 48.37 - = 74 -25.63 143 315 \
*4.852 37.47 MAv1 34.2 -315 213 423 54 -11.7 = - 143 315 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12148309-E2V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RMO017

HIGH CHANNEL RESULTS

_UL Fremont — Craomber o 2019 Mar 6 19:27:32

Rodioted Emissions 3-Meters

Project Number: 12148389

135 Client:Sonos
Config ELT + Support Equipnent
Mode :BLE High Chanrel
33 Tested by:45256 JB
a5
Peak Lim t CdEul/m)
e
> -
3 5
n
o
~ _ Avg Limit (dBul/m)
D

1 18 18
Frecuercy (Ckz
Range iGHz) PBU/VBY Ref/Atin  Det/fvg Mcde Suees Ptz {Sups/thde  Position Range (GHz) R3WABL Ref/fttn  Det/fvg Mode Sueep Pts  #5woaMode  Pasition
115 IN(-6dB)/ 30k 187716 PEAK/Pur Fug(RMS)  1B9mszclfuto) 9831 MAXH B-Z6degs H R IM(-5dB) /38 E7/6 PEAK/Fur ArgRMS) 1. 4secifuta) 1Bk MAKH B-368degs H
FCC Part!EC 2.¢GHz RSZ.TST Rzv 9.5 11 Jan 269
I _UL Fremont - Cramber o 2819 Mar 6 19:27:32
Rodioted Emissions 3-Meters
— Project Number:12148389
13 Client:Sonos
Config EDT + Support Equipnent
Mode :BLE High Chanrsl
33 Tested by:45256 JB
35
B Pzak Lim t (dBul/m)
7
T
5
3 2
B
-
— Avg Limit (dBul/m)
2
42 5
0
2 5
_ o o
3
55
1 18 18
Frecuerce (Gkz)
Range iGHz) PBU/VBY Ref/Atin  Det/fvg Mcde Suees Ptz 4Sups/thde  Position Range (GHz) R3WABL Ref/fttn  Det/fvg Mode Sueep Pts  #5woaMode  Pasition
FCC Part1EC 2 £GHz RSZ.TST Rav 9.5 11 Jan 6"

VERTICAL
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REPORT NO: 12148309-E2V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RMO017

RADIATED EMISSIONS

Trace Markers

Marker Frequency Meter Det AF PREO189055 “AmpICDIFItr/Pad DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuVIm) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuv) (dBuVim)
1 1.985 2474 Pl 277 -15.9 0 36.54 - - - - 0-360 102 H
2 2.028 2498 Pl 28.1 -15.9 0 37.18 - - - - 0-360 198 A%
3 3.453 36.88 Pl 306 -33.8 0 33.68 - - - - 0-360 198 H
4 *4.96 3347 Pl 348 -30.4 0 37.87 - - 74 -36.13 0-360 198 H
5 3.453 40.7 Pl 306 -33.8 0 375 - - - - 0-360 102 A%
6 *4.96 37.78 Pl 348 -30.4 0 42.18 - - 74 -31.82 0-360 198 A%

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

Radiated Emissions

Frequency Meter Det AF AMpICBIFItr] DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0189055 Pad (dB) Reading (dBuvim) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
*4.96 40.78 PK2 348 -30.4 0 45.18 - - 74 -28.82 109 214 H
*4.96 33.07 MAVL 348 -30.4 213 39.6 54 -14.4 - - 109 214 H
*4.96 4246 PK2 348 -30.4 0 46.86 - - 74 -27.14 151 304 A%
*4.96 339 MAVL 348 -30.4 213 4043 54 -13.57 - - 151 304 A%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12148309-E2V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RMO017

9.3.WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

13QUL Fremant - Chamber K 2819 Mor 8 f1:31:24
4]
RF Emissions
Project Number:12148389
11e Client Sonos
Config:EUT + Support Equipment
Mode :BLE Worst Cose
96 Tested by: 12981 KU
70 Peak Limit CdBulU/m)
\\"\_~
58}
p \\\ \\\
s} 30 | LBl fmd e et
S y 7 =
5 T—
[4a]
T \\\
18 .
Aretuovis 8 2
A e =} W
-10 Mg, M .
-3 ]
S M R omok *M oty
-50 : MVM | | foof |
ANy, J J M
" .
.88 . 1 18 38
Frequency (MHz)
Fonge T2 REU/UBU Ref/Atin  Det/fvg fode e Pts  ¥5ups/liode  Fositio Forge @) /B Ref7Ain— 0et/ivg ode Sweep Po ™ Fopellode Fositio
180(-308)/380 9174 FEFK/Fur Avg(RIS)  BimecccAut) I8k A s futo
s 1k(-308)/30k  87/8 PERK/Pur AVGRIS) At 2k M 0-360dee Tt 7 o3B30 T/ PEAPor g(RMS) e 0-0de oo
30431 1Bk(-308)/38  67/8 FE/Br RIS o [ £-3kie 8:1.705-30 103836 5178 PEr B(RE) a t 27 MK -360iegs
4 5 180(-35)/389  91/4 P msecCuto) I8k HAYH 8-3 B MO
: 4 18K(-3ck ] Koo SRS une oW ] 1.785-3 A B e H e
FCC 15.209 Below 3@MHz.TST Rev 9.5 11 Jon 2819

ANTENNA- TWO ORIENTATIONS
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REPORT NO: 12148309-E2V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RMO017

Below 30MHz Data

Marker Frequency Meter Det Loop Cables w/ Dist Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna PRE0186650 Corr Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuV) (ACF) 300m (dBuVolts)
1 .02535 23.11 Pk 58.4 -32.2 -80 -30.69 59.5 -90.19 39.5 -70.19 0-360
2 .05126 21.33 Pk 57 -32.2 -80 -33.87 53.39 -87.26 33.39 -67.26 0-360
5 .02534 217 Pk 58.4 -32.2 -80 -32.1 59.51 -91.61 39.51 -71.61 0-360
6 .05124 19.32 Pk 57 -32.2 -80 -35.88 53.39 -89.27 33.39 -69.27 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Antenna Cables w/ Dist Corr 30m (dB) Corrected QP Limit Margin Azimuth
(MHz) Reading (ACF) PRE0186650 40Log Reading (dBuV/m) (dB) (Degs)
(dBuV) (dBuVolts)
3 .85979 22.47 Pk 56.3 -32.1 -40 6.67 28.93 -22.26 0-360
7 .8636 21.97 Pk 56.3 -32.1 -40 6.17 28.89 -22.72 0-360
4 28.68471 37.99 Pk 32.6 -31.6 -40 -1.01 29.5 -30.51 0-360
8 23.12612 33.94 Pk 34 -31.6 -40 -3.66 29.5 -33.16 0-360

Pk - Peak detector
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REPORT NO: 12148309-E2V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RMO017

9.4 WORST CASE BELOW 1 GHZ

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

9,UL Fremont — Chomber o 28198 Mar 7 21:23: 11
Rodioted Emissions - 3 Meters
— Project Number:12148389
3 Client:Sonos
Config ELT + Support Equipnent
Mode:BLE Worst Case
73 Tested by:45256 JB
-5
55
e
~
> 47
3 JTRCTTmiTan oty m)
n
o
15
234
2 W\%
36 168 1668
Frecuerce (Mk-z)
Renge i1Hi2) FEL/UBU Ref/Attn Dot/ fds Sunoo Pts dups/lbde  Fosition Range (Hz) T Ref/fttn Dot/ Mods Sucep Pts  ouoofliods  Psition
1:36-200 12BRCEB)/ N /1B PEAK/LogPurVideo  dnsec(uto) 4838 MAKH B-36Bdego H | 3:200-1608 1ZKC6B /1N 97/ PEAR/LogPa—Videc llnsec(Putc) 8808 NAXH 8-FBdegs H
FCC Part!SC 33-188BHz . TST Rev 9.5 11 Jon 289
9,UL Fremont - Chamber o 2819 Mar 7 21:23: 11
Rodioted Emissions - 3 Meters
_ Project Number: 12148383
3 Client:Sonos
Config ELT + Support Equipnent
Mode:BLE Worst Case
75 Tested by:45256 JB
=5
55
/_\E F
~
> 47 y
5 ¥ S T N e W IV D) €
n d
2 5
- 2
3 o (D
AT ARt T T TR B S P B L T T S 117 1 LR & ' 11 S
15
36 168 1668
Frecuerce (MFz2
Rage i1Hi2) I Ref/Attn Dot/ fcds Sumoo Pts  dups/lbde  Fosition Range (Hz) E Ref/fttn Dot/ Mods Sucep Pts  ouoofliods  Psition
FCC Part!SC 33-188BHz . TST Rev 9.5 11 Jon 289

VERTICAL
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REPORT NO: 12148309-E2V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RMO017

Below 1GHz Data

Trace Markers

Marker Frequency Meter Det AF Amp Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0181575 Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m)
1 *125.0121 50.53 Pk 19.8 -30.8 39.53 43.52 -3.99 0-360 198 H
2 * 122.5039 45.78 Pk 19.8 -30.8 34.78 43.52 -8.74 0-360 101 \
3 * 243.5057 54.85 Pk 17.5 -30.2 42.15 46.02 -3.87 0-360 101 H
4 480.6365 49.65 Pk 23.6 -29.4 43.85 46.02 -2.17 0-360 101 H
5 * 245.0059 48.73 Pk 17.5 -30.2 36.03 46.02 -9.99 0-360 101 \
6 478.5362 48.06 Pk 23.6 -29.4 42.26 46.02 -3.76 0-360 198 \

Radiated Emissions

Frequency Meter Det AF Amp Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PREO0181575 Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dB/m) (dBuV/m)
*125.0351 46.24 Qp 19.8 -30.8 35.24 43.52 -8.28 101 212 H
* 243.2875 52.84 Qp 17.5 -30.2 40.14 46.02 -5.88 98 116 H
480.7233 48.54 Qp 23.6 -29.4 42.74 46.02 -3.28 103 187 H
478.5415 47.24 Qp 23.6 -29.4 41.44 46.02 -4.58 186 186 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Qp - Quasi-Peak detector
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REPORT NO: 12148309-E2V3
FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RMO017

9.5.WORST CASE 18-26 GHz

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

1@EUL EMC 2819 Mor 11 15:42:688

RF Emissions
- Order Number: 12148389

E Client:Sonos
Conf igurat ion:EUT + Support Equipment
Mode :BLE Worst Case

85 Tested by / SN:19493 ER

75 Peak Limit (dBulM/m)

65

55 Avg Limit tdBull/m)

CcBuVUolts?) Horizaontal

25
5
18 26
Frequency (GHz)
Range (6Hz) RELL/UE Fef/Attn  Dat/Avg Hods Suzen Fls  Fupsfode  Lobel Rangs (GH2) REN/ VB Ref /ittn  Det/Avg Hode Susep Fts  #upsfiods  Lokel
111525 e-36) /3 8572 PEAK/LaFur—Vides  Tomsec(utc) 9081 MAKH Hor I zental
18-266Hz Test. TST Fev 9.5 22 Jun 2818
18EUL EMC 2819 Mor 11 15:42:688
RF Emis=ions
- Order Number: 12148389
El Client:Sonos
Configuret ion EUT + Suppart Equipnent
Mode 'BLE Worst Case
35 Tested by / SN:19498 ER
75 Peak Limit (dBuM/mJ
o
0
" 65
C
©
= A
Avg Limit (dBull/m)
-~ 55
0
2
2
= 5
2 4
— 4
S g o
1 T N AT OUY AU TR S0 SO W
25
5
18 26
Frequency (GHzJ
Range (6z) REW/UBN Ref/Attn Det/Avg Hods Sucep Pl tuperfode  Lobel Range (GH2) REW/ VB Ref/Attn  Det/Avg Mode Sueep Pis  #wpsfiode  Lobel
19-266Hz Test TST Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12148309-E2V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RMO017

18 - 26GHz DATA

Marker Frequency Meter Det T448 AF (dB/m) Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading Reading (dBuV/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 20.067 69.41 Pk 32.7 -56.6 -9.5 36.01 54 -17.99 74 -37.99
2 21.892 68.9 Pk 333 -57.2 -9.5 355 54 -18.5 74 -38.5
3 24.161 69.91 Pk 34 -56.8 -9.5 37.61 54 -16.39 74 -36.39
4 23.491 70.19 Pk 339 -57.1 -9.5 37.49 54 -16.51 74 -36.51
5 20.124 69.32 Pk 32.7 -56.9 -9.5 35.62 54 -18.38 74 -38.38
6 20.677 70.1 Pk 33 -56.8 -9.5 36.8 54 -17.2 74 -37.2

Pk - Peak detector
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REPORT NO: 12148309-E2V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RMO017

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Fregquency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 Gl S0

" Decreases with the logarithm of the frequency.

RESULTS
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REPORT NO: 12148309-E2V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RMO017

AC Power Line Norm

LINE 1 RESULTS

1ZQUL Fremort, CA CE Room 8 Mar 2019 17:58:30
Conducted RFI Voltoge
Project No:12148389
186 Client Name:Sonos
EUT Config: EUT+Support Zquipment
Test Uolt/Freq: 128U_BBHz
92 Toet By: 16869 06
78
:‘ B4
2 —— CFR 47 Fart {5 Class B Avg
5 50 1
>
3
5
@ Mo
T 36 Y E\\ 5.l
b f\ . \/B\/SW
65 NN
. | TN foe Nt A RY L as,
i WOV VTV
3
-6
15 1 19 38
Frequency (MHz)
Fange (MHz) REL/UBY Ref/Attn  Det/Avg Mode Sueep Fa  #ups/lode  Lokel Range (MHz) RBU/UBL Ref/Attn  Det/Avg Made Sueep. Pis #Supe/Moce  Lasel
1:.15-30 I(-6B) /~ 82/18 Op/Ca 15/2.25Hz 133k IARIT  Line-Ll
FCCI5 CF Close B 158kHz-33MHz Stepping.TST 33915 24 Feb 2816 Rev 9.5 26 Moy 2818

Range 1: Line-L1 .15 - 30MHz
Marker Frequenc Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuV) C1&C3 dBuv Class B (dB) Class B (dB)
QP Avg
1 .159 33.07 Qp 1 0 10.1 43.27 65.52 -22.25 - -
2 15225 17.46 Ca 1 0 10.1 27.66 - - 55.88 -28.22
3 45825 30.52 Qp 0 0 10.1 40.62 56.72 -16.1 - -
4 45375 23.61 Ca 0 0 10.1 33.71 - - 46.81 -13.1
5 2.5485 23.02 Qp 0 1 10.1 33.22 56 -22.78 - -
6 2.54625 15.71 Ca 0 1 10.1 25.91 - - 46 -20.09
7 2.92875 23.97 Qp 0 1 10.1 34.17 56 -21.83 - -
8 2.931 16.43 Ca 0 1 10.1 26.63 - - 46 -19.37
9 5.66925 17.7 Qp 0 .2 10.2 28.1 60 -31.9 - -
10 5.66588 11.02 Ca 0 .2 10.2 21.42 - - 50 -28.58
11 13.6027 5.6 Qp 1 .2 10.2 16.1 60 -43.9 - -
12 13.6027 1.68 Ca 1 .2 10.2 12.18 - - 50 -37.82

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 12148309-E2V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RMO017

LINE 2 RESULTS

1ZQUL Fremont, CA CE Room 8 Mar 2819 17:58:30
Conducted RFIT Uoltoge
Project No:12148389
186 O Tt e Somes
EUT Config:EUT+Suppart Zquipment
Teet Uslt/Freq: 12BU_6BHz
92 Test By: 16069 06
78
R
‘“;’ [ CFR 47 Far 5 Closs B Avg
3 50
3 3 15
EEE i L713
4 i /1808 -
P i 5 P .22
e — e e e A 3
L
)
8
-6
15 1 [iz] 39
Frequency (MHz)
Fange (MHz) REL/UBY Ref/Pttn  Det/Avg Mock Susep Fts  #hups/Mode  Lobel Range (MHz) RBI/UBL Ref/fttn  Det/ivg Mode Swesp Pts  #5ups/Moce  Lasel
FCCIS CE Close B 158kHz-33MHz Stepping.TST 33915 24 Feb 2816 Rev 9.5 26 Moy 261E
Range 2: Line-L2 .15 - 30MHz
Marker Frequenc Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 AV(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuv) C2&C3 dBuv Class B (dB) Class B (dB)
QP Avg
13 15225 31.43 Qp 1 0 10.1 41.63 65.88 -24.25 - -
14 15225 16.34 Ca 1 0 10.1 26.54 - - 55.88 -29.34
15 46275 29.76 Qp 0 0 10.1 39.86 56.64 -16.78 - -
16 45375 22.37 Ca 0 0 10.1 32.47 - - 46.81 -14.34
17 2.57325 24.14 Qp 0 1 10.1 34.34 56 -21.66 - -
18 2.5665 16.02 Ca 0 1 10.1 26.22 - - 46 -19.78
19 2.92875 25.15 Qp 0 1 10.1 35.35 56 -20.65 - -
20 2.92875 16.91 Ca 0 1 10.1 27.11 - - 46 -18.89
21 5.6985 18.99 Qp 0 .2 10.2 29.39 60 -30.61 - -
22 5.685 12 Ca 0 .2 10.2 22.4 - - 50 -27.6
23 13.6027 7.85 Qp 1 .2 10.2 18.35 60 -41.65 - -
24 13.6027 3.14 Ca 1 .2 10.2 13.64 - - 50 -36.36

Qp - Quasi-Peak detector

Ca - CISPR average detection
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