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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 (HT20) 4x4 master device with BLE and NFC
MODEL.: S19
SERIAL NUMBER: A100 1908W 48-A6-B8-00-03-60:B (Conducted Sample)
A100 1908W 48-A6-B8-B0-05-FD:6 (Radiated Sample)
DATE TESTED: October 17 — October 24, 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.

Page 5 of 44

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: 12934025-E1V2
FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

Approved & Released For

UL Verification Services Inc. By:

_ N
gﬁmu_;

Prepared By:

b

DAN CORONIA

Operations Leader

Consumer Technology Division
UL Verification Services Inc.

Reviewed By:

o>

JOSE MARTINEZ

Test Engineer

Consumer Technology Division
UL Verification Services Inc.

KIYA KEDIDA

Project Engineer

Consumer Technology Division
UL Verification Services Inc.

Page 6 of 44

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: 12934025-E1V2 DATE: 1/16/2020
FCC ID: SBVRMO019 IC: 5373A-RM019

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 414788 D01 Radiated Test Site v01r01, KDB
558074 D01 15.247 Meas Guidance v05r02 and 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.

X] Chamber A [ ] ChamberD X] Chamber |

[ ] Chamber B [ ] Chamber E [ ] ChamberJ

[[] Chamber C [ ] ChamberF [ ] 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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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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5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is an 802.11 a/b/g/n (HT20) 4x4 master device with BLE and NFC.

The model S19 is a high performance wireless smart speaker.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power | Output Power
(MH2z) (dBm) (mW)
2402 - 2480 BLE -2.28 0.59
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PCB antenna, with a maximum gain of 4.41 dBi.

5.4. SOFTWARE AND FIRMWARE

The EUT software/firmware installed during testing was version 11.0 Build 55070020.

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.

Worst-case data rate as provided by the client was 1Mbps.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Lenovo T450s PC-06YXZP 15/08 PD97265NGU
AC Adapter Lenovo ADLX90NLC2A 11S45N0247Z17S9B58BA9G
/O CABLES

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

2 |Ethernet 1 RJ45 Unshielded 10 Ethernet to Ethernet Converter

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

5 |DC Power 1 DC Unshielded 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 DIAGRAMS

EUT

3

] Etherner to USB
Adapter

2

AC Mains
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6. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10 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 11.9.1.3 Method PKPM1 (Peak-reading power meter).

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

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

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 11.12.2.

Band-edge: ANSI C63.10 Subclause - 6.10

AC Power Line Conducted Emissions: ANSI C63.10-2013 Section 6.2.
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DATE: 1/16/2020
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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, 100KHz to 1GHz, | Keysight Techn_ologles 8447D T15 10/26/2019 | 10/26/2018
32dB (Formerly Agilent)
Antenna, Broadband .
Hybrid, 30MHz to 3GHz Sunol Sciences Corp. JB3 PRE0181575 | 09/05/2020 | 09/05/2019
RF Amplifier, 1-18GHz MITEQ APSAZO0IIO00 | 11165 | 0512412020 | 0612412019
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T346 05/14/2020 | 05/14/2019
Spectrum Analyzer, PXA, Keysight Technologies
3Hz to 44GHy (Formerly Agilent) N9030A T908 01/23/2020 | 01/23/2019
Antenna, Passive Loop
30Hz to 1MHz ELETRO METRICS EM-6871 PRE0179465 | 05/31/2020 | 05/31/2019
Antenna, Passive Loop
100kHz to 30MHz ELETRO METRICS EM-6872 PRE0179467 | 05/31/2020 | 05/31/2019
Amplifier, 9KHz to 1GHz, SONOMA
3208 INSTRUMENT 310 PRE0180175 | 05/29/2020 | 06/29/2019
EMI TEST RECEIVER Rohde & Schwarz ESW44 PREQ179376 | 02/14/2020 | 02/14/2019
Antenna, Horn 18 to ARA MWH-1826/8 T447 08/13/2020 | 08/13/2019
26.5GHz
i Rf Amplifier, 18-
Rf Amp'g'oec;élgéﬁle'5GHz' AMPLICAL 26.5GHz, 60dB | PRE0181238 | 05/01/2020 | 05/01/2019
gain
Power Meter, P-series Agilent (Keysight) N1911A T1265 | 01/29/2020 | 01/29/2019
single channel Technologies
Power Sensor, P-series, Agilent (Keysight)
50MHz to 18GHz, g‘l’echnoloyiegs N1921A T1227 02/05/2020 | 02/05/2019
Wideband 9
Spectrum Analyzer, PSA, Keysight Technologies
3Hz to 44GHy (Formerly Agilent) E4446A T146 01/28/2020 | 01/28/2019
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR T1436 02/14/2020 | 02/14/2019
LISN for Conducted
Emissions CISPR-16 FCC INC. FCC LISN 50/250 T1310 01/24/2020 | 01/24/2019

Test Software List

Ver 9.5, September 24,

Radiated Software UL UL EMC 2019
Antenna Port Software UL UL RF \2/853 0.4, October 10,
AC Line Conducted uL UL EMC Ver 9.5, May 26, 2015

Software
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8. 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)
BLE 0.380 0.625 0.608 60.80% 2.16 2.632
DUTY CYCLE PLOTS
e Keysight Spectrum Analyzer - APv7.4.1(102017),, Chamber A =R =T
E RL | RF [soe bc | | | SENSE:INT| |V ALTGN AUTO/NO RF_|05:38:53 PM Oct 18, 2019 .
#Avg Type: Log-Pwr 3456 f
PNO: Fast —»— Trig: FreeRun T ‘ AARRARY
IFGain:Low Atten: 10 dB peT|P
Auto Tune
10 dBidiv_ Ref 0.00 dBm
Log
100 Center Freq|
200 2.402000000 GHz
-30.0
A0 StartFreq
00 2.402000000 GHz|
800 [— —
-70.0
StopFreq
e 2.402000000 GHz
900
Center 2.402000000 GHz Span 0 Hz CF Step,
Res BW 8 MHz #VBW 50 MHz Sweep 5.000 ms (1001 pts) 8.000000 MHZ
¥ e Man
1 N t 2.290 ms 23.30 dBm
a0 L@ Soke (y  ataee Freq Offset
4 0 Hz|
5
6
7
8 Scale Type
9
110 Log Lin|
sa sTATUS
DUTY CYCLE BLE

Page 14

of 44

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the

TEL:(510) 319-4000 FAX:(510) 661-0888
written approval of UL Verification Services Inc.
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DATE: 1/16/2020
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8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

Occupied Bandwidth

Averages: 20 I

Channel Power

APv18.4(101019),6A12435, Conducted B

Ref 2@ dBm #Htten 39 dB

#Peak I Occupied B

Log I

18

)

dB/ e A

Offst ACP

11.2

dB . .
Multi Carrier

Center 2.430 808 CHz Span 2 Mz Power

#Res BH 18 kHz #YBH 51 kHz #Sweep 100 ms (1081 pts) P S

ower Stat
Occupied Bandwidth Occ BH 7 Pur  99.00 % CCDF
1.0398 MHz ® dB -26.80 dB
Transmit Freq Error  -16.911 kHz lﬂofrg
% dB Bandwidth 1.895 MHz v

HIGH CHANNEL
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RESULTS
Channel Frequency 99% Bandwidth
(MH2z) (MHz)
Low 2402 1.040
Middle 2426 1.041
High 2480 1.040
#  Agilent 09:38:59 Oct 22, 2919 L Measure 5 Agilent §9:49:58 Oct 22, 2019 L Measure
| ] | ]
Ch Freq 2.482 GHz Trig Free Meas Off Ch Freq 2.426 GHz Trig Free Meas Off
Occupied Bandwidth Auverages: 20 I Occupied Bandwidth Averages: 20 I
| Channel Power!| | Channel Power|
APw16.4(101919),6A12485, Conducted B APv10.4(161619),6A12485, Conducted B
Ref 28 dBm #Htten 30 dB Ref 28 dBm #Atten 30 dB
#Peak Occupied BH #Peak Occupied BH
Log Log
18 16
L2 ©
dB/ P = dB/
Offst [ — ACP) | |ostst ACP
11.2 11.2
dB n n dB
Multi Carrier| Multi Carrier,
Center 2.462 080 GHz Soan 2 Mz Power| | |conrer 2.426 660 GHz Span 2 WAz Power
#Res BH 15 kHz #UBH 56 kHz #Sween 108 ms (1001 pts) b s #Res BH 18 kHz #BH 51 kHz #5ween 100 ms (1001 prs)
ower Stat Power Stat
Occupied Bandwidth Occ BH % PWr 9900 7 CCDF Occupied Bandwidth Occ BH % PWr  99.08 7 CCDF
1.0404 MHz ®x dB -26.80 dB 1.0410 MH=z ®x dB -26.00 dB
Transmit Freq Error  5.379 kHz Po{g Transmit Freq Error  7.031 kHz 1”"{2
% B Bandwidth 1.899 MHz ? % dB Bandwidth 1.897 MHz ?
| |
% Agilent 10:09:01 Oct 22, 2019 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
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8.3. 6 dB BANDWIDTH
LIMITS
FCC §15.247 (a) (2)
RSS-247 5.2 (a)

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

RESULTS
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MHz) (MH2z)
Low 2402 0.618 0.5
Middle 2426 0.612 0.5
High 2480 0.645 0.5
¥ Agilent 89:38:26 Oct 22, 2819 L Measure 5 Agilent §9:49:12 Oct 22, 2019 L Measure
APw10.4(181919),6A12485, Conducted B a Mkrl 613 kHz| APv18.4(181919),GA12485, Conductsd B a Mkrl B12 kHz|
Ref 38 dBm #Atten 40 dB -1.166 dB Meas Off| Ref 38 dBm #ftten 48 dB -2.177 dB Meas Off|
#Peak | #Peak
Loy | Log |
L Channel Power| 10 Channel Power|
dB/ dB/
Offst Offst
11.2 11.2
dB R Occupied BH dB . Occupied BW
] s u]] L
52.4 agg T
m I
WPeivg ACP PR ACP
28 28
ML 52 Multi Carrier ML 52 Multi Carrier
B o e Tl BB B e S v Pover, A Power,
AR AA
£t Power Stat £(br Power Stat
f>50k CCDF 298k CCDF
Swp Swp
Center 2,402 0 GHz Span 3 Mz 1"‘0’{3 Center 2.426 068 GHz Span 3 Mz 1"‘0’{3
#Res BH 100 kHz +BH 306 kHz Sweep 1 oms (1601 prs) #Res BH 100 kHz #\JBH 300 kHz Sweep 1 ms (1661 prs)
| |
LOW CHANNEL MID CHANNEL
i Agilent 10:07:52 Oct 22, 2019 L Measure
APv1B.40181919),6R12485, Conducted B a Mirl 645 kHz|
Ref 3@ dBm #Atten 46 dB -0.965 dB Meas Off|
#Peak
Log
10 Channel P
ey annel Power
Offst
11.2
dB Occupied BW
i] Al
o
m
PR ACP
28
ML 52 Multi Carrier
33 F Power
AA
f;;%k Power Stat
CCDF
Swp
Center 2.450 030 GHz Span 3 Mz 1”‘0’{2
#Res BH 108 kHz #UBH 360 kHz Sweep 1 ms (1001 pts)
|
HIGH CHANNEL
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FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

8.4. OUTPUT 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 of 11.2 dB (including 10 dB pad and 1.2 dB cable) was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS

Tested By: 12485 GA

Date: 10/17/2019

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 of 11.2 dB (including 10 dB pad and 1.2 dB cable) was
entered as an offset in the power meter to allow for a gated RF average reading of power.

RESULTS

Tested By: 12485 GA
Date: 10/17/2019
Channel Frequency | AV power
(MH2z) (dBm)
Low 2402 -3.00
Middle 2426 -2.77
High 2480 -2.76

Page 18 of 44

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 319-4000

FAX:(510) 661-0888



REPORT NO: 12934025-E1V2 DATE: 1/16/2020

FCC ID: SBVRMO019 IC: 5373A-RM019
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
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REPORT NO: 12934025-E1V2
FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

Channel | Frequency PSD Limit Margin
(MHz) | (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2402 -3.06 8 -11.06
Middle 2426 -3.42 8 -11.42
High 2480 -4.18 8 -12.18
# Agilent 09:49:18 Oct 22, 2819 L Measure % Agilent B9:50:55 Oct 22, 2019 L Measure
APw10.4(181919),6A12485, Conducted B Mkrl 2.401 998 GHz APv18.4(181919),GA12485, Conductsd B Mkrl 2.426 892 GHz
Ref 28 dBm #Atten 30 dB -3.862 dBm Meas Off| Ref 26 dBm #fAtten 38 dB -3.422 dBm Meas Off|
#Peak #Peak
Log | Log |
L ' Channel Power| 1o ' Channel Power|
dB/ dB/
Offst Offst
11.2 11.2
dB Occupied BH dB Occupied BW
] Dl
i i
m i
v ACP WPhivs ACP
108 198
ML 52 Multi Carrier ML 52 Multi Carrier
$3 F Power S3F Power
AR AA
f;é)@k Power Stat f;%k Power Stat
Swp CCDF] Sun CCDF|
Center 2,402 0 GHz Span 2 Mz 1"‘0’{3 Center 2.426 068 GHz Span 2 Mz hore
#Res BH 3 kHz #WBH 9.1 kHz  Sweep 212.3 ms (1801 pts) #Res BH 3 kHz #YBH 9.1 kHz  Sweep 212.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
¢ Agilent 10:10:49 Oct 22, 2019 L Measure
APw18.4(181919),6A12485, Conducted B Mkrl 2.479 982 GHz
Ref 28 dBm #Atten 30 dB -4.175 dBm Meas Off
#Peak
Lag
18
Y , Channel Power
Offst
11.2
dB Occupied BH
ul}
:
m
. ACP
168
ML 52 Multi Carrier,
S3 F Power,
AA
f;é)@k Power Stat
Sup CCDF]
Center 2.459 890 CHz Span 2 Wiz 1”‘;{2
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: 12934025-E1V2 DATE: 1/16/2020
FCC ID: SBVRMO019 IC: 5373A-RM019

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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REPORT NO: 12934025-E1V2
FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

Agilent 9:41:16 Oct 22, 2919 L Measure 4 Agilent 89:42:14 Oct 22, 2019 L Measure
APw10.4¢101919),6A12485, Conducted B Mirl 2.481 99 GHz| APv18.4(181919),GA12485, Conducted B Mkrd 25.261 GHz|
Ref 26 dBm #Arten 30 dB ~2.19 dBm Meas Off Ref 38 dBm #frren 48 dB ~29.875 dBm Meas Off
#Peak | #Peak [
&U@g Ch: | P Ii%g 11 Ch: | P
ey annel Power iy annel Power
Offst Offst
11.2 11.2
dB 2 Occupied BH dB Tl occupied B
] ul} 2 3
—2e.2 22,2 | ot T
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2400 08 GHz Span 18 MHz . " Start 30 MHz Stop 26.800 GHz " "
#Res BH 108 kHz SUBH 300 khz Swoep 1 ms 1001 prs) || MUIWCAPTIOTY | e 6 100 iz WUEN 300 itz Sweep 2.482 s (8132 prs) || TIM CATTIET
Marker  Trace Type ¥ Axis Auplitude Marker  Trace Type ¥ Axis Anplitude
1 [¢5) Freq 2.461 99 GHz -2.19 dBm 1 (&b} Freq 2.482 GHz -2.19 dBm
H €8] Freg 2.460 00 GHz -37.84 dEn Power Stat 2 ) Frag 4.884 GHz -41.E8 dEm Power Stat
3 (&5 Fra 2.389 83 GHz -37.18 dBn 3 (&5} Fre 7.286 GHz -38.14 dBm
A CCDF 4 1y Fre; 25.261 BHz -29.88 dBm CCDF
More More
1of 2 1of2
| |
# Agilent 09:51:41 Oct 22, 2819 L Measure 3% Agilent B9:53:07 Oct 22, 2019 L Measure
APy18.4(181919),6A12485, Conducted B Mkrl 2.425 33 GHz| APv18.4(181919),GA12485, Conductsd B Mkrd 25817 GHz
Ref 28 dBm #Atten 39 dB -2.58 dBm Meas Off| Ref 38 dBm #ftten 48 dB -29.356 dBm Meas Off|
#Peak #Peak |
Lag Log |
14 18 t
ey Channel Power ey Py Channel Power|
Offst Offst
11.2 11.2
dB Occupied BH dB 7S Occupied BW
ol ] I
226 —22.6 [ = T
dBm dBm
WPhivs ACP g ACP
ML §2 : " Start 30 MHz Stop 26.000 GHz : "
Gr MUt Carrien) | luges e 100 Wiz WEW 300 Ktz Sweep 2,052 5 (3192 pr) || TN CATTIET
Jatal Marker  Trace Type W Axis Amplitude
£Lf: : @ e g2 ois ivd7 dn
' Power Stat req - o -4l u Power Stat
58k 3 [¢B) F 7.278 GH -37.55 dE
S| CCDF 4 (13 F;EE 25.617 EH: -29.36 daz CCDF|
il
Center 2.426 08 GHz Span 10 Mz Jtore hore
#Res BH 1008 kHz #UBH 300 kHz Sweep 1 ms (1881 pts)
| |
Agilent 10:11:36 Oct 22, 2019 L Measure Agilent 10:13:33 Oct 22, 2619 L Measure
APw10.4(181919),6A12485, Conducted B Mkrl 2.479 97 GHz| APv10.4(181919),GA12485, Conducted B Mkrd  25.223 GHz|
Ref 28 dBm #Atten 30 dB -3.33 dBm Meas Off| Ref 38 dBm #ftten 49 dB -29.363 dBm Meas Off|
#Peak #Peak ‘
L L
19 2 lhannelp 1 1 Channel P
4B/ annel Fower dB/ 1 annel Power
Offst Offst
11.2 11.2
dB R Occupied BH dB o || Occupied BH
] 3 ul} z 2
-23.4 -23.4 e ridpusie®™
dBm dBm
ACP ACP
#PAvg #PAvy
Center 2.483 50 GHz Span 16 MHz . . Start 30 MHz Stop 26,008 GHz . .
#Res BH 100 kHz WIBH 300 khz Sweep 1 ms CLOUL proy || TN c;;:;g #Res BH 100 kHz WEH 300 K4z Sweep 24825 (8192 proy || TN c:;::::
Marker Trace Type i Axie Amplitude Markar Trace Type ¥ Axis Anplitude
1 1) Freq 2.479 97 GHz -3.39 dBm 1 1y Freq 2.4868 GHz -3.66 dBm
2 ay Freq 2.483 58 GHz -44.29 dBn Power Stat 2 ay Frag 4.968 GHz -41.32 dBm Power Stat
3 (&5 Fi 2.483 5@ GH. -45.52 dEi 3 (&5 F 7.448 GH. -30.76 dBi
e : " CCDF] 4 [&¥] F:E 25.223 GH; -20.36 dEx CCDF
More More
1 0f 2] 1 of 2]
| |

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12934025-E1V2

FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

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) 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. 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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REPORT NO: 12934025-E1V2 DATE: 1/16/2020
FCC ID: SBYRM019 IC: 5373A-RM019
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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REPORT NO: 12934025-E1V2

FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

9.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

I"FUL Fremont,5m Chomber A 2819 Oct 18 18:84:56
25
] i Restricted Bondedge
15 ; H Project Number: 12834825
""" ‘ : Client:Sonos
: : Config:EUT + Support Equipment
: Mode BELE Low
185 4 : Tested by 45256 JB
95} 1 N
85 i i
: ; M
A 7 - ; i
3 gslfesk Linit (Bt ! I
ER : : [l
@ ] i ’I
] i !
) . / \l
5 o
| H \I
55 verage Limit (dBul /m) M
«quwwmmwmmwmumw“ww Al e |
‘ i ‘ : - i
e e W AL e R Ve U W sy
35 ; ; i i i
2.3l T4 .5MH=z/ 2.415
Frequency (GHz)
fange (6F2] R/ BN Ref/Attn  Dat/Avg Tupe Suenp P Supa/tbde  Fo Farge (GHz] [ Aed/fitin Det/Avg Tupe Surep Pla  Fups/Mode Position
1:22312.415 INC-6dB)/3M B2/18 PERK/Plr RuglRMS)  Insecliutc)  BBEE  MAXH 30 dege 185 cx i MC-6BI/M 1171 ALER/Par fugt®S)  lmseolfuto BAE 18T 8 cogs 185 cn H
Low CH BE - H.TST 38915 28 Dec 2815 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF T346 (dB/m) Amp/Cbl/Fitr/Pa DC Corr Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) (dB) Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m}
1 *2.39 42.49 Pk 32.2 -22.3 0 52.39 74 -21.61 30 105 H
2 *2.38922 43.58 Pk 32.2 -22.3 0 53.48 - - 74 -20.52 30 105 H
3 *2.39 28.39 RMS 32.2 -22.3 2.16 40.45 54 -13.55 - - 30 105 H
4 *2.38811 29.45 RMS 32.2 -22.3 2.16 41.51 54 -12.49 30 105 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12934025-E1V2 DATE: 1/16/2020
FCC ID: SBVRMO019 IC: 5373A-RM019

VERTICAL RESULT

|°:UL Fremont, 5m Chomber A 2819 Oct 18 17:44:57
22 - -
Restricted Bondedge
= i i Praject Nurber: 12934825
""" : H Client:Sonos
: : Config:EUT + Support Equipment
i i ] | Mode BELE Low
185 ; / : 1 Tested by:45256 JB
95} 1 N
B85
E Peak Limit (dBuU/m)i : :
3 : : :
3 el : o :
[as]
a
o O SO OOt OV OO
o
%., e h
s i
gt e ™
7N AT 1 R [ e
93
L
35
2.31 18.5MH=/ 2.415
Frequency (GHz)
fange (i) [N Ref /ittn Det/ivg Tupe Sueep Fia Supa/bde  Fosition p—T) [ Aedffitin Detfivg Tupe Suep Fis  FupsfMode Position
Low CH BE - U.TST 38915 28 Dec 2815 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF T346 (dB/m) Amp/Cbl/Fitr/Pa DC Corr Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m}
1 *2.39 46.84 Pk 32.2 -22.3 0 56.74 - - 74 -17.26 357 222 \
2 *2.38993 48.63 Pk 32.2 -22.3 0 58.53 - - 74 -15.47 357 222 \
3 *2.39 28.46 RMS 32.2 -22.3 2.16 40.52 54 -13.48 - - 357 222 \
4 *2.38906 31.22 RMS 32.2 -22.3 2.16 43.28 54 -10.72 - - 357 222 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12934025-E1V2
FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

UL Fremont,5m Chomber A

2819 Oct 18

18:47:38

Restricted Bondedge
Project Number: 12934625

115 e Client:Sonos
‘ Config:EUT + Support Equipment
i Mode BLE High
185 ; Tested by:45256 J8
ERIEES e itlhiib
i
[ i
It
85 i
A I
~ [ eak L dBul
3 75k 0\ St s
@ /
Z / f'\&
[ - " M ........
! | Aver mit CdBul/m
55 A

WMWMMWWMMWWMMMMMMWMM

*4'1'-‘%‘&‘-,".“.‘.\“W" -Lk'qu‘lu"‘tmun]‘fjh llaal

L R R I | (S gl

: “m ‘“ ‘LL'\\,«‘ t‘ILI'L’J\.‘ e Mot o A PR fwv ot A s e n I Mg s ngni it o g A iy
35
2.46 T8.3MH=z/

Frequency (GHz)

2.563

fange (ie) ReUABN Ref/ittn  Det/ivg Tupe e Fia  Supa/bde  Fosition ) [ Aedffitin Detfivg Tupe Suep Fls  Fupsffode Position
1:2.46-2 563 IMC-6aB) /M 18718 PEAK/Fr Rug(RMS)  Irseclfdo) SR MAXH 18 degs 186 ce| 2020462 56 [MC-68I/3K 181718 ER/Fur iglRS)  Imsocliuto)  BEOB  1BATANG 16 chgs 166 cn H
High CH BE — H.TST 3B915 28 Dec 2815 Rev 9.5 24 Sep 2019
Marker Frequency Meter Det AF T346 Amp/Cbl/Fitr/Pad DC Corr Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 * 2.4835 56.38 Pk 326 -22.1 0 66.88 - - 74 -7.12 10 106 H
3 *2.4835 28.42 RMS 326 -22.1 2.16 41.08 54 -12.92 - - 10 106 H
2 * 2.48351 56.52 Pk 326 -22.1 0 67.02 - - 74 6.98 10 106 H
4 *2.48434 37.14 RMS 326 -22.1 2.16 49.8 54 4.2 - - 10 106 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12934025-E1V2 DATE: 1/16/2020
FCC ID: SBVRMO019 IC: 5373A-RM019

VERTICAL RESULT

|°:UL Fremont,5m Chomber A 2819 Oct 18 18:2@8:42
£ - -
Restricted Bondedge
15 i i i i Project Number: 12934625
: : ‘ : Client:Sonos
] H : : Config:EUT + Support Equipment
i i ] | Mode BLE High
5 ¢ : ¢ ! este y: 4525
185 Tested by:45256 JB
95— ‘ b
B85
3 . i eck Limit (dBulspn
5 7 5o : E—— :
3 o
B5]-- LY NN S —
/ 8,
o :
s i ‘3“"& c L 1 Biul
Y. ] Mo Limit CdBuU/m | i
o1 P G PRIT L A— - "‘f‘;\l‘)‘“_.'.;‘; .................................................... OO SO SO
il : HIRLAL T T : :
AW'IW‘"“'W H AL *‘-‘lfl.‘-*‘d“ﬂ'.,d‘- : il " R TERTTRp Ry S Mleamiat
4 AT i &-\bf.‘\ﬂ‘jk.v'ﬂrw-‘w. o -,\,«“-\i.h.,u.hnmd“?r\- ik AT e e s APl R e
A5} [ SO SO H
5 3
Q
35
2.46 18.3MH=/ 2.563
Frequency (GHz)
fange (Grz) FEUARI Ref/Attn  Det/fvg Type Sueep Pt HSupaitode  Fosition Fange (Hz) FE/UBY Red/fttn  Det/ivg Tipe Surep Pis  Fupsiode Position
High CH BE - U.TST 38915 2B Dec 2815 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF T346 Amp/Cbl/Fitr/Pad DC Corr Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
* 2.4835 52.71 Pk 32. 22, 6321 - - 74 -1079 189 v
* 24835 29.01 RMS 32. 22, 2.16 41.67 54 -12.33 - - 189 v
*2.48354 5316 Pk 32. -22. 63.66 - - 74 -10.34 189 v
* 248368 3352 RMS 32. 22, 2.16 46.18 54 7.82 - - 189 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12934025-E1V2
FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| ,‘EUL Fremaont,5m Chomber A 2819 Det 18 28:37:48
Radiated Emizsions 3-Meters
Project Mumber: 12934825
185} Client:Sonos
Config:EUT + Support Equipment
Made :BLE Low
) Tested by:45256 J8
B5)
FPeak Limit (dBull/m)
75
‘e
3
3 e
@
3 “
~ Avg Limit CdBul/m2
S b
45} ‘ W
=] 4
M 2 iy
3 I
e
i — — - —_—— — s
Frequency (GHz)
Ronge (GF) REUVEN Fef/ftin Dt/fvg Typs Swoon Fiu fawpyfode  Fosition Range (6] [ Rei/ftn Det/fvg Tupe Surep Fla Fwpafodz  Pozition
11-3 TH(-6dB) /3 1G7/18  PERK/Pur Aug(RMS)  ThnsecCPuto) G000 MO D-EBdeps B | 3318 IMC-6aE)/3Bk 67/ PERK/Par Rug(B5)  STémsectfuta) 18k MANH 8-30deg H
FCC PortSC 2.4GHz RSE.TST 30915 26 Jun 2015 Rev 9.5 24 Sep 2819
| ,‘EUL Fremaont,5m Chomber A 2819 Det 18 28:37:48
Radiated Emizsions 3-Meters
Project Mumber: 12934825
185} Client:Sonos
Config:EUT + Support Equipment
Made ‘BLE Low
o s S Tested by:d5256 JB
B85
FPeak Limit (dBull/m)
75
‘e
3
3 e
@
3 “
- Avg Limit dBul/m)
OSSOSO UOOO OSSO SUUUUOURUU (OUUUSOOOUUSRSRSSOOO SOUOOOOOOOSPOOSOOOOUSSSUINE SOOUSUUURUNUURUOE[SUUOUUUUU SUSSIOOUOUUUO: FOUOOFSSSSO SOUOOOOOOOt (OSSO HO00OOOOUON OO UOOUOO OO USSP
A5 ‘
o
: 5
2 o
e L
1| SO0 SOOI
i — — - —— gy —— — s
Frequency (GHz)
Ronge (GF) I Fef/ftin Dt/fvg Type Seme Ftu  faps/fode  Fosition Rarge (6] [ Rei/ftn Det/fvg Tupe Surep Fla Fawpafodz  Fozition
FCC PortSC 2.4GHz RSE.TST 30915 26 Jun 2015 Rev 9.5 24 Sep 2819
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REPORT NO: 12934025-E1V2 DATE: 1/16/2020
FCC ID: SBVRMO019 IC: 5373A-RM019

RADIATED EMISSIONS

Frequency Meter Det AF 1346 AmpICBI/FItr/P DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GH2) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)

* 4.86656 36.3 PK2 34.1 -26.2 0 44.2 - - 74 -29.8 54 230 H
*4.86478 24.66 MAv1 34.1 -26.3 2.16 34.62 54 -19.38 - - 54 230 H
*4.8861 36.39 PK2 34.1 -26.2 0 44.29 - - 74 -29.71 200 127 \
* 4.8854 24.69 MAv1 34.1 -26.2 2.16 34.75 54 -19.25 - - 200 127 \4
1.97116 33.93 Pk 314 -23.2 0 42.13 - - - - 0-360 101 H

2.0145 33.9 Pk 31.6 -23 0 42.5 - - - - 0-360 101 \4
6.37102 28.79 Pk 35.8 -24.9 0 39.69 - - - - 0-360 101 H
6.46103 28.3 Pk 35.9 -24 0 40.2 - - - - 0-360 101 \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: 12934025-E1V2 DATE: 1/16/2020
FCC ID: SBVRMO019 IC: 5373A-RM019

MID CHANNEL RESULTS

| ,‘EUL Fremaont,5m Chomber A 2819 Det 18 19:59:53
: : Radiated Emizsions 3-Meters
Project Mumber: 12934825
185} Client:Sonos
Config:EUT + Support Equipment
Made :BLE Mid
e Tested by 45256 JB
B5)
FPeak Limit (dBull/m)
75
‘e
3
3 e
@
3 “
~ Avg Limit CdBul/m2
OSSO0 SUSO U USSSUOOOPUUUUUOE SUUSSUOURUU (SUUSOOOUUSUSSSSOO0 SOUOOOOOOOSPOSSOOOOUSSURIOE HO0USUUUNUNUURUOE[SUUOUUOUU SUSSIOOUUUUUO: FOUOUSSSSSI SOUOSOPOOO (OSSN HO00OOOSUON OO OOOOOUOOO USSP
|
a5 . ;
g NIRRT
AL
35K I W v
25} b
i H P S — S— - H —— e ——— e —
Frequency (GHz)
Ronge (GF) REUVEN Fef/ftin Dt/fvg Typs Swoon Fis  fwpfode  Position Rarge (i) [ Rei/ftn Det/fvg Tupe Surep Fla Fwpafodz  Pozition
11-3 TH(-6dB) /3 1G7/18  PERK/Pur Aug(RMS)  ThnsecCPuto) G000 MO D-Bdegs 3318 IMC-6aE)/3Bk 67/ PERK/Par Rug(B5)  STémsectfuta) 18k MANH 8-30deg H
FCC PortSC 2.4GHz RSE.TST 30915 26 Jun 2015 Rev 9.5 24 Ssp 2819
| ,‘EUL Fremaont,5m Chomber A 2819 Det 18 19:59:53
: : Radiated Emizsions 3-Meters
Project Mumber: 12934825
185} Client:Sonos
Config:EUT + Support Equipment
Made ‘BLE Mid
o s e N — Tested by:d5256 JB
B85
FPeak Limit (dBull/m)
75
‘e
3
3 e
@
3 “
~ Avg Limit CdBul/m2
OSSOSO SSOSPOSSUOOS [SRSOSUUUUN (OSSR SOOI
A5 T R
- 5 o
[=1
e .
L OO OSSOSO OSSO SOOI
i H —— e e - i —— gy —
Frequency (GHz)
Ronge (GF) REUVEN Fef/ftin Dt/fvg Type Swoop s fwpfode  Position Rarge (6h) [ Rei/ftn Det/fvg Tupe Surep Fla Fawpafodz  Fozition
FCC PortSC 2.4GHz RSE.TST 30915 26 Jun 2015 Rev 9.5 24 Ssp 2819

VERTICAL
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REPORT NO: 12934025-E1V2 DATE: 1/16/2020
FCC ID: SBVRMO019 IC: 5373A-RM019

RADIATED EMISSIONS

Frequency Meter Det AF 1346 AmpICBI/FItr/P DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GH2) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)

* 4.85346 36.07 PK2 34.2 -26.4 0 43.87 - - 74 -30.13 6 221 H
*4.85169 24.96 MAv1 34.2 -26.4 2.16 34.92 54 -19.08 - - 6 221 H
*4.85149 36.19 PK2 34.2 -26.4 0 43.99 - - 74 -30.01 47 246 \
*4.85194 25 MAv1 34.2 -26.4 2.16 34.96 54 -19.04 - - 47 246 \4
1.97416 33.92 Pk 315 -23.2 0 42.22 - - - - 0-360 199 H
2.10385 33.4 Pk 317 -22.5 0 42.6 - - - - 0-360 199 \4
6.33269 29.82 Pk 35.7 -25.1 0 40.42 - - - - 0-360 199 H
6.40852 28.72 Pk 35.8 -24.3 0 40.22 - - - - 0-360 101 \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: 12934025-E1V2 DATE: 1/16/2020
FCC ID: SBVRMO019 IC: 5373A-RM019

HIGH CHANNEL RESULTS

| ,‘EUL Fremaont,5m Chomber A 2819 Det 18 19:08: 37
: : Radiated Emizsions 3-Meters
Project Mumber: 12934825
185} Client:Sonos
Config:EUT + Support Equipment
Made :BLE High
T Tested by 45256 JB
B5)
FPeak Limit (dBull/m)
75
‘e
3
3 e
@
3 “
~ Avg Limit CdBul/m2
B B b
45 =
: 3 4. i A
H P IR ey -
B Yt -
25} b
i H P S — S— - H —— e ——— e —
Frequency (GHz)
Ronge (GF) REUVEN Fef/ftin Dt/fvg Typs Swoon Fis  fwpfode  Position Rarge (i) [ Rei/ftn Det/fvg Tupe Surep Fla Fwpafodz  Pozition
11-3 TH(-6dB) /3 1G7/18  PERK/Pur Aug(RMS)  ThnsecCPuto) G000 MO D-Bdegs 3318 IMC-6aE)/3Bk 67/ PERK/Par Rug(B5)  STémsectfuta) 18k MANH 8-30deg H
FCC PortSC 2.4GHz RSE.TST 30915 26 Jun 2015 Rev 9.5 24 Ssp 2819
| ,‘EUL Fremaont,5m Chomber A 2819 Det 18 19:08: 37
: : Radiated Emizsions 3-Meters
Project Mumber: 12934825
185} Client:Sonos
Config:EUT + Support Equipment
Made ‘BLE High
o s e i —— Tested by:45256 JB
B85
FPeak Limit (dBull/m)
75
‘e
3
3 e
@
3 “
~ Avg Limit CdBul/m2
B e
45}..... = ?
=] 5 5
= Q
B oY et TN bl
L OO OSSOSO OSSO SOOI
i H —— e e - i —— gy —
Frequency (GHz)
Ronge (GF) REUVEN Fef/ftin Dt/fvg Type Swoop s fwpfode  Position Rarge (6h) [ Rei/ftn Det/fvg Tupe Surep Fla Fawpafodz  Fozition
FCC PortSC 2.4GHz RSE.TST 30915 26 Jun 2015 Rev 9.5 24 Ssp 2819

VERTICAL
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REPORT NO: 12934025-E1V2 DATE: 1/16/2020
FCC ID: SBVRMO019 IC: 5373A-RM019

RADIATED EMISSIONS

Frequency Meter Det AF 1346 AmpICBI/FItr/P DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GH2) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)

*4.96131 37.02 PK2 34.2 -27.4 0 43.82 - - 74 -30.18 6 114 H
*4.96003 25.54 MAv1 34.2 -27.3 2.16 34.6 54 -19.4 - - 6 114 H
*4.95933 37.79 PK2 34.2 -27.3 0 44.69 - - 74 -29.31 0 177 \
*4.9598 26.57 MAv1 34.2 -27.3 2.16 35.63 54 -18.37 - - 0 177 \4
2.01284 33.56 Pk 316 -23 0 42.16 - - - - 0-360 102 H
2.04084 34.04 Pk 31.6 -22.9 0 42.74 - - - - 0-360 199 \4
6.54603 28.48 Pk 35.9 -24.6 0 39.78 - - - - 0-360 199 H

6.6427 28.37 Pk 35.9 -24.9 0 39.37 - - - - 0-360 199 \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: 12934025-E1V2
FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

9.3.

WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

WZ‘HLIL Fremont — Chamber I 2819 Dct 23 22:28:27
3 T T
| i RF Emi==ion=
Project Number: 12934025
e Client:Sonos
Config:EUT + Support Equipment
Mode ! E Worst Cose
el | Tested by:45256 JB
Sz IRt IR SR TULRF YIS UL 0 U NONUUUSUUNS SUUUUUNOE DUUUOS SO SO SO O O SO SO OO SO JOS 05 S0 5 SO S
T —
. 59 4. { ORI RPN RSN DU SN SRS TR R SR RN TR R UL J ST T SRR — R —
- — | ’ ;
o 3 Bl i . SRS SO o s = S
> ——
% T —
AR 13
-18
_3p ! £ B ST 5 OO = SOOI SOOI
3 g ‘ Ea ﬁ,L Y
L | VY VA A S pimnnn
-58 ‘“WWP,. ; ;
j e Pgin | " H
Bus1 1 1 1z 38
Frequency (MHz)
Range (HHz) REWABY Ref/fttn  Det/fvg Hode Sweep Pts  Houps/Mode Pesition Rorge (MHz) RELUBY Ref/fttn  Det/fug Hode Sueep Pis  KupsMode Position
1:.0@5- 15 1830-3c6)/308 9174 FEA /Fur Avg(RHS. Bénsec(huto) 1k MAXH B-XiBdegs
201548 VI BT FERFur (RS Auto o - FBdegy 711178 1Bre-3B) /30 870 g5l o ek M
3:.49-1 180-1c80/30  B7/8 FERK /P Arng(RHS Auto :f& MAXH 8-Bdegs 3:\.;?-32 18k(-3a8)/38  87/8 ; g (RMS)  fto 2 MAXH
FCC 15.289 Bslow 3BMHz .TST mf4337 21 Jun 2819 Rev 9.5 24 Sep 2819

Below 30MHz Data

Marker Frequency Meter Det Loop Cables w/ Dist Corrected Peak Margin Avg Limit Margin QP Limit Margin Azimuth
(MHz) Reading Antenna PRE0180175 Corr Reading Limit (dB) (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuv) (ACF) (dB) 300m (dBuVolts) (dBuV/m)

1 .01214 2155 Pk 59.9 -32.4 -80 -30.95 65.9 -96.85 459 -76.85 0-360

2 .0255 252 Pk 58.2 -32.3 -80 -28.9 59.46 -88.36 39.46 -68.36 0-360

3 .05115 23.89 Pk 56.8 -32.1 -80 -31.41 5341 -84.82 3341 -64.82 0-360

4 .07687 24.29 Pk 55.6 -32 -80 -32.11 49.87 -81.98 29.87 -61.98 - - 0-360

5 .10257 23.38 Pk 554 -31.9 -80 -33.12 - - - - 27.39 -60.51 0-360

6 .12821 2192 Pk 55.6 -31.9 -80 -34.38 4547 -79.85 2547 -59.85 - - 0-360

7 .01215 22.63 Pk 59.9 -32.4 -80 -29.87 65.89 -95.76 45.89 -75.76 0-360

8 .0255 2532 Pk 58.2 -32.3 -80 -28.78 59.46 -88.24 39.46 -68.24 0-360

9 .05115 23.83 Pk 56.8 -32.1 -80 -31.47 5341 -84.88 3341 -64.88 0-360

10 .07687 24.28 Pk 55.6 -32 -80 -32.12 49.87 -81.99 29.87 -61.99 - - 0-360

11 .10256 23.33 Pk 554 -31.9 -80 -33.17 - - - - 27.39 -60.56 0-360

12 .1282 22.34 Pk 55.6 -31.9 -80 -33.96 4547 -79.43 2547 -59.43 - - 0-360

Pk - Peak detector
Marker Frequency Meter Det Loop Antenna Cables w/ Dist Corr 30m Corrected QP Limit Margin Azimuth
(MHz) Reading (ACF) PRE0180175 (dB) 40Log Reading (dBuVv/m) (dB) (Degs)
(dBuV) (dB) (dBuVolts)
13 .51773 22.52 Pk 56 -31.8 -40 6.72 33.32 -26.6 0-360
14 .51779 22.91 Pk 56 -31.8 -40 7.11 33.32 -26.21 0-360

Pk - Peak detector
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REPORT NO: 12934025-E1V2
FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

9.4.

WORST CASE BELOW 1 GHZ

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

gu:UL Fremont,5m Chomber 4 2819 Det 1B 21:53:41
Rodioted Emissions - 3 Meters
3 Project Number: 12934825
] s Client:Sonas
Config:EUT + Susport Equipment
o Mode :BLE larst Case
= | Tested by: 45256 JB
Y3 USRS S U S S S S
55¢- =
-
E
<
3 A4S aPke LT TEBGY ) f
o
o
35 : + +
M"h | |
. A W
25]..
W«W v W L
15l W
=
5
38 BEEC] 1860
Frequency (MHz)
Fange () IR Fef/tn  Dat/ivg Tape Fi:  Tapa/fedz Fmition Farge (1) R/ Det/ig e Flz  Foa/iods Fealtion
Tam TBCEBIN TG PRALagar Uideo loclhua) 4G MO B-¥ldge H | 3:208-1008 R aEm S Pk o Viden Tt B W B-3EBdegs H
FCC Port!5C 38-1B8EMHz 75T 36915 15 Jul 26814 Rev 9.5 24 Sep 2819
gu:UL Fremont,5m Chomber 4 2819 Det 1B 21:53:41
Rodioted Emissions - 3 Meters
3 Project Number: 12934825
] s Client:Sonas
Config:EUT + Susport Equipment
o Mode :BLE larst Case
= | Tested by: 45256 JB
T OO 00O PUOO SUOUUOO U SOOI O OO OSSOSO OSSOSO SO PUOO PRSPPSO USRNSSR SO SNUROE SO B
55¢- =
-
E
<
3 ASpapke T TEBGY ) f
o E]
z =
v W
| Mo :
| ‘d |
ﬂ“qu.»u.m, ,,M\L\wf *m“" W‘"
151~ T e S R R A R S
=
5
3a 164 1904
Frequency (MHz)
Fange () e Raf/itin  Gt/vg Tupe ) Foo Towpoifole Fasilion Farge (1) FEIATE] Ref/min st/ Tpe ) iz Foma/iods  Fealtion
FCC Port!5C 38-1B8EMHz 75T 36915 15 Jul 26814 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 12934025-E1V2

FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

Below 1GHz Data

Marker Frequency Meter Det AF PRE0181575 Amp/Cbl (dB/m) Corrected QPK Limit Margin Azimuth Height Polarity
(MHz) Reading (dB) Reading (dBuVv/m) dB) (Degs) (cm)
(dBuv) (dBuV/m)

3 30.3826 40.92 Pk 26.5 -27.2 40.22 - - 0-360 100 \

30.2141 36.08 Qp 26.6 -27.2 35.48 40 -4.52 229 120 \
4 39.9901 37.52 Pk 19.5 -27.1 29.92 40 -10.08 0-360 100 \
1 75.9119 45.31 Pk 138 -26.6 32.51 40 -7.49 0-360 200 H
2 107.2425 43.24 Pk 18 -26.2 35.04 43.52 -8.48 0-360 200 H
5 202.4003 38.78 Pk 178 -25.1 31.48 43.52 -12.04 0-360 100 H
6 206.2008 345 Pk 16.5 -25 26 43.52 -17.52 0-360 300 \

Pk - Peak detector

Qp - Quasi-Peak detector
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REPORT NO: 12934025-E1V2
FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

9.5.

WORST CASE 18-26 GHZ

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

‘EKUL EMC 2819 Oct 24 18:51:54
RF Emissions
- Order Number: 12934825
9 Client:Sonos
Configuration EUT + Support Equipment
Mode :BLE 18-266Hz
85 Tested by / SN:45256 JB
75 Peak Limit (dBulU/m)
65
55 Avg Limit CdBuU/md

(dBulolt=s) Horizontal

25

Frequency (GHz)

26

[
HC-3B)/3 8778

Rangs (6> Reffitin  Det/fvg Tupe T
1:18-26

- Fie  fompsiiodz  Lakel
FEAK/LogPur-Viten  4usectfuta) 9BE1  MAXH

Ramge (6Hz) REW/UEH Ref /Atn  DetJfvg Tope

Harizontal

B Fte  foapsMode  Lobel

18-266Hz Test . TST 38915 6 Jon 2615

Rev 9.5 21 Oct 2619

1Q:UL EMC 2618 Oct 24 18:51:54
RF Emissions
95 Order Number: 12934025
Client:Sonos
Configuration:EUT + Suppert Equipment
- Mode :BLE 18-266GHz
8 Tested by / SN:45256 JB
75 Peak Limit (dBulU/m)
E]
i)
5 65
L
[
=
Avg Limit CdBuUU/md
~ 55
0
hal
B
g 95
g £
4 2 "
35t i e
2'7\
15
18 26
Frequency (GHz)
Farge G ] ReffAtin Det/fvg Tope ) TP ———] Range (G120 REHAVEN Ref/ftm  Dev/Avg Tape Sheer Pre Toe/Mode  Label
18-266Hz Test.TST 38915 6 Jon 2815 Rev 9.5 21 Oct 2819

VERTICAL
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REPORT NO: 12934025-E1V2 DATE: 1/16/2020
FCC ID: SBVRMO019 IC: 5373A-RM019

18 - 26GHz DATA

Marker Frequency Meter Det T447 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuV) (dBuVolts)
1 19.59111 375 Pk 32.8 -214 -9.5 39.4 54 -14.6 74 -34.6
2 20.50222 36.46 Pk 33 -21.5 -9.5 38.46 54 -15.54 74 -35.54
3 22.01333 35.09 Pk 33.3 -20.6 -9.5 38.29 54 -15.71 74 -35.71
4 19.91467 34.16 Pk 32.7 -21.5 -9.5 35.86 54 -18.14 74 -38.14
5 21.32444 34.32 Pk 33 -21.2 -9.5 36.62 54 -17.38 74 -37.38
6 22.48178 36.01 Pk 33.5 -20.3 -9.5 39.71 54 -14.29 74 -34.29

Pk - Peak detector
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REPORT NO: 12934025-E1V2 DATE: 1/16/2020
FCC ID: SBVRMO019 IC: 5373A-RM019

10. 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: 12934025-E1V2
FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

AC Power Line Norm

LINE 1 RESULTS

I,mJL Fremant, CA CE Room 24 Oct 2819 17:19:18
Conducted RFI Uoltage
- _—_—_—— Projoc o 12304025
! EUT Config:EUT + Support Equipment
| ! Test Ualt/Freq: 128U/68Hz
P} : . N ik Test By:45256 JB
i AU S SN S S S S S
T
: T
55— IR IS S S N S— :
i :
3 5 LA YUSTRSRRN SOV SOURUUNNN SO NN SUUUOF MU JOUOS NN SO SUNUUSRNS SUOUUURUN S < NN SO NN SO N 1 OSSR SO
IR
> U“
il
'l.l”l ‘ {J‘l‘lplhﬂl
B il L i R R
E‘ H
5 1 1:3 38
Frequency (MHz)
Fange CHHz! FEU/IBS  Fef/ftin Det/frg Pode Sueep Pts  #5upe/fode  Lasel Rlonge CHHz) FBU/UBU  Fef/Attn  Det/Aug Hode Sueep Pts  dGups/tode  Label
1:.15-38 Ok (6B /- B2/18 Gp/Co 1a/2. 25kHz  13.3 1ARIT Line-LI
FCC1S CE Closs B 158kHz-38MHz Stepping TST 38915 24 Fek 2816 Fev 9.5 26 May 26815
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR)
(MHz) Reading Cables (dB) Reading Part 15 Margin Part 15 Margin
(dBuV) C1&C3 dBuv Class B (dB) Class B (dB)
QP Avg
1 .20175 31.37 Qp 0 0 10.1 41.47 63.54 -22.07 - -
2 .20175 28.33 Ca 0 0 10.1 38.43 - - 53.54 -15.11
3 .276 21.33 Qp 0 0 10.1 31.43 60.94 -29.51 - -
4 .276 20.47 Ca 0 0 10.1 30.57 - - 50.94 -20.37
5 .528 26.58 Qp 0 0 10.1 36.68 56 -19.32 - -
6 .528 26.6 Ca 0 0 10.1 36.7 - - 46 -9.3
7 1.03425 18.11 Qp 0 1 10.1 28.31 56 -27.69 - -
8 1.03425 16.98 Ca 0 1 10.1 27.18 - - 46 -18.82
9 5.9325 25.82 Qp 0 .2 10.2 36.22 60 -23.78 - -
10 5.9325 25.45 Ca 0 .2 10.2 35.85 - - 50 -14.15
11 13.56 31.27 Qp 1 .2 10.2 41.77 60 -18.23 - -
12 13.56 21.47 Ca 1 .2 10.2 31.97 - - 50 -18.03

Qp - Quasi-Peak detector
Ca - CISPR average detection

NOTE: Markers 11 and 12, 13.56MHz is an external NFC signal unrelated to the EUT.
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REPORT NO: 12934025-E1V2
FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

LINE 2 RESULTS

I,)nJL Fremant, CA CE Room 24 Oct 2819 719018
Conducted RFI Uoltage
el e et o oot
| | EUT Config:EUT + Support Equipment
| ; Test Uolt/Freq: |28U/6BHz
92 : i Test By:45256 JB
78— I T S—
u T : : i
t | ; i !
J 5B s S S : :
2 i3 5 5 23
B 3gl.f & » 13 ________ 2 i
3 o Ig Q- e A
a7 @ ‘H
il
22 S O SRS T SO O S R SO Y 1 '\‘"IJM,IH g
T
[ I oty
IS i ma 38
Frequency (MHz)
Ronge (MHz) RRU/URY Ref/fitn  Det/fvg Mode Sueep Pis  #hups/Mode  Lobel Ronge CHHz) FBUARU Ref/fittn  Det/fvg Hode wesp Pts  45upa/Mode  Lobel
FCC1S CE Closs B 158kHz-38MHz Stepping TST 38915 24 Feb 2816 Rev 8.5 26 Moy 2815
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 .20175 29.52 Qp 0 0 10.1 39.62 63.54 -23.92 - -
14 .20175 25.98 Ca 0 0 10.1 36.08 - - 53.54 -17.46
15 .276 21.11 Qp 0 0 10.1 31.21 60.94 -29.73 - -
16 .276 19.81 Ca 0 0 10.1 29.91 - - 50.94 -21.03
17 .528 25.67 Qp 0 0 10.1 35.77 56 -20.23 - -
18 .528 25.74 Ca 0 0 10.1 35.84 - - 46 -10.16
19 1.03425 17.42 Qp 0 1 10.1 27.62 56 -28.38 - -
20 1.03425 16.27 Ca 0 1 10.1 26.47 - - 46 -19.53
21 5.90775 25.8 Qp 0 .2 10.2 36.2 60 -23.8 - -
22 5.90775 25.4 Ca 0 .2 10.2 35.8 - - 50 -14.2
23 13.56 31.78 Qp 1 .2 10.2 42.28 60 -17.72 - -
24 13.56 20.84 Ca 1 .2 10.2 31.34 - - 50 -18.66

Qp - Quasi-Peak detector
Ca - CISPR average detection
NOTE: Markers 23 and 24, 13.56MHz is an external NFC signal unrelated to the EUT.
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