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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 b/g/n 2x2 CLIENT DEVICE
MODEL: PLAY:1 & S20
SERIAL NUMBER: 000937DAEEBD (Condcuted) , 7828CA800016C (Radiated)
DATE TESTED: AUGUST 6 — AUGUST 16, 2018
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
ISED RSS-247 Issue 2 Pass
ISED RSS-GEN Issue 4 Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. All indications of Pass/Fail in this report are opinions
expressed by UL Verification Services Inc. based on interpretations and/or observations of test
results. Measurement Uncertainties were not taken into account and are published for
informational purposes only. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. 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:

Jﬁmﬂ} >

DAN CORONIA Kiya Kedida
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
OPERATIONS LEADER PROJECT ENGINEER
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, FCC KDB 662911 D01 Multiple Transmitter Output v02r01, FCC KDB
789033 D02 v02r01, ANSI C63.10-2013, 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.

O Chamber A (ISED:2324B-1) O Chamber D (ISED:22541-1) 0 Chamber K (ISED: 2324A-1)

Chamber B (ISED:2324B-2) Chamber E (ISED:22541-2) [ Chamber L (ISED: 2324A-3)

[0 Chamber C (ISED:2324B-3) Chamber F (ISED:22541-3)

Chamber G (ISED:22541-4)

Oo|oio

Chamber H (ISED:22541-5)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through C are covered under ISED company address code 2324B with site
numbers 2324B -1 through 2324B-3, respectively. Chambers D through H are covered under
ISED company address code 22541 with site numbers 22541 -1 through 22541-5, respectively.
Chambers K and L are covered under ISED company address code 2324A with site numbers
2324A-1 and 2324A-3, respectively.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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FCC ID: SBVRMO0O7 IC: 5373A-RMO0O07

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

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

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 3.15dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.32 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.24 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

EUT is an 802.11 b/g/n 2x2 CLIENT DEVICE.
5.2. MAXIMUM OUTPUT POWER

Please refer to report, UL 13U14836-1B
The output powers were verified and measured at same or lower power setting compared to the
original certification testing level.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes dipole PCB antennas, with a maximum gain as below:

Frequency CH 0 Max. Peak Gain | CH 1 Max. Peak Gain
(MHz) (dBi) (dBi)
2400-2483.5 1.91 2.97

5.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was v.— 46.0-54140

The test utility software used during testing was ART2-GUI v2.3
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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 is for desktop applications; all radiated testing was performed with EUT laid out in
desktop configuration.

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

802.11b mode: 11 Mbps
802.11g mode: 24 Mbps (16 QAM)
802.11n HT20mode: 26 Mbps (QPSK, MCS9)

The EUT was placed on normal orientation, standing position and all radiated emissions were
performed with the EUT as shown on the setup photo.

5.6. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

This is to request a class Il permissive change for FCC ID:SBVRMO007 orginal grated on
9/10/2013, with Class Il permissive change granted 03/01/2016 and 10/18/2016.

The major change filed under this application is:

o Change #1 Changes to chassis 1. Added fixturing for light bulb to top.

¢ Change #1 Changed to chassis 2. Removed metal speaker grill and replaced with plastic
surround covered in fabric.

¢ Change #3 Change to chassis 3. Moved user interface buttons from top of product to
saucer assembly on bottom.
Change #4 Add model number S20 to grant SBVRMO007

¢ Change #5 Antenna changes: Increased copper deposition on both antenna elements,
mirrored Chainl antennna to resemble Chain 0 element, increased FPC/PSA area on
both antenna elements. Both Chain 0 and Chain 1 antennas are dual band (2.4 and
5GHz) and the same type antennas as the orginal grant antennas.
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REPORT NO: 12361600-E1V3
FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number

Laptop Lenovo X200 R9-0YMA4F

AC/DC Adapter Lenovo ADLX90NCT2A 11S45N031121Z1LZ632KDK
I/O CABLES

1/0 Cable List

Cable (Port # of identical |Connector |Cable Type |Cable Remarks

No ports Type Length (m)

1 AC Power|1 AC Unsheilded |1 AC Mains to AC/DC Adapter
2 DC Power|1 DC Sheilded 1.2 AC/DC Adapter to Laptop
3 Ethernet |1 RJ45 Unsheilded |1.5 Laptop to EUT

4 AC Power|1 AC Unsheilded |1.2 AC Mains to EUT
TEST SETUP

The EUT and the support laptop were connected during the tests. A command prompt was
used to select channels and power settings from a list of commands to exercise the radio card.
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SETUP DIAGRAM FOR TESTS

|:j| AC/DC Adapter

1

AC MAINS
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6. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 558074 D01 v04, Section 6.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v04, Section 11.1 (b).

Out-of-band emissions in restricted bands: KDB 558074 D01 v04, Section 12.1.

Band-edge: KDB 558074 D01 v04, Section 12.1.

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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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
?;:f;'f'er' 100kHzto 1GHz, | )\ et Packard 8447D T10 02/14/2019
Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences Corp. | JB1 T407 05/10/2019
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 06/21/2019
RF Amplifier MITEQ 2;542'00101800'25 > | 7403 04/03/2019
Amplifier, 1 to 8GHz, 35dB Miteq Inc. QQTIDF-4D—01000800—30— T1156 04/03/2019
Spectrum Analyzer, PXA, 3Hz | Agilent (Keysight)
to 44GHz Technologies N9030A T1450 02/05/2019
Spectrum Analyzer, PXA, 3Hz | Agilent (Keysight)
to 44GHz Technologies N9030A T1113 12/21/2018
Power Meter, P-series single | Agilent (Ke.y5|ght) N1911A 11271 07/17/2019
channel Technologies
Power Sensor, P-series, Agilent (Keysight)
50MHz to 18GHz, Wideband | Technologies N1321A 1225 04/10/2013
g\gﬁj::a' Active Loop OkHz- | -\ b0 \vercorp. | AL-130R 71866 10/10/2018
18 - 26.5 GHz Horn Antenna Seavey Division MWH-1826/B T89 01/18/2019
Pre-Amp 1-26.5 GHz Agilent 84498 T404 03/09/2019
EMI Reciever Rohde & Schwarz ESR T1436 02/21/2019
L.I.S.N. FCCINC. FCC LISN 50/250 T1310 06/15/2019
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 8.4, June 12, 2018
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DATE: 11/7/2018
IC: 5373A-RMO0O07

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 789033 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
802.11b 2TX 1.281 1.327 0.965 96.53% 0.15 0.781
802.11g 2TX 0.523 0.574 0.912 91.18% 0.40 1.912
802.11n HT20 2TX 0.505 0.555 0.909 90.88% 0.42 1.982
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8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.
Results

Please refer to report, UL 13U14836-1B.
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8.3. 6dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
RSS-247 5.2 (a)

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

Please refer to report, UL 13U14836-1B.
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8.4. OUTPUT POWER

LIMITS

FCC 815.247 (b) (3)

RSS-247 5.4 (d)

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

Results

Please refer to report, UL 13U14836-1B.
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8.5. 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

Please refer to report, UL 13U14836-1B
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8.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of average measurement, therefore the required
attenuation is 30 dB.

RESULTS
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REPORT NO: 12361600-E1V3
FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

8.6.1. 802.11b MODE

2TX CDD MODE

= Agilent 01:43:50 Aug 14, 2618 L Measure Agilent 81:45:82 Aug 18, 2018 L Measure
APv8.50871218),6A12485, Conducted B Mkrl 2.418 1 GHz APYE.5(871218),6A1 2485, Conducted B Mkrd 25.543 GHz
Ref 28 dBm #Atten 30 dB 6.64 dBm Meas Off Ref 20 dBm #Atten 30 dB -42.665 dBm Meas Off
wPeak T +Peak A
Log od Log
I Channel P I Channel P
B/ annel Power, -y annel Power,
Offst Offst
10,7 168.7
dB 3 Occupied B dB 4[| Occupied BW
] Dl 22
-23.4 -23.4 =
dBm dBm
\PRug ACP e ACP
Center 2.400 @ GHz Span 108 MHz . . Start 30 MHz Stop 26.800 GHz . .
WRes EBH 106 kHz WBK 300 kHz _ Sweep 9.6 mo (1001 pesy || T c;;wz: #fes BH 100 kHz WUBN 300 Kz Swesp 2082 5 (192 prsy || UMY c;;::g
Marker  Trace Type o Axiz Anplitude Markar  Trace Typa W i Auplitude
1 (&5 Freg 2.418 1 GHz B.64 dBm 1 1y Freq 2.412 GHz 5.81 dBm
2 (&5 F 2.488 @ GH -44.439 dBi 2 1y Fi 4.824 GH. -52.12 dEi
3 (5] F:; 2.3498 8 EH; -41.38 dE'l: PowercsctnaFt 3 1) F:zg 7.236 EH; -48.15 dE’rx Powerc%tnal‘s
4 1) Freq 25.543 GHz -42.67 dBm
More| More
1 of 2 1 of 2
| |

LOW CHANNEL 1 BANDEDGE CHAIN 0

OUT-OF-BAND LOW CHANNEL 1 CHAIN O

3% Agilent 91:47:47 Aug 109, 2618 L Measure H# Aglent 01:49:88 Aug 186, 20818 L Measure
APv8.5(671218),6A12485, Conducted B Mkrl 2.439 1 GHz APu8.5(071218),6GA12485, Conducted B Mkrd 25512 GHz
Ref 28 dBm #Atten 30 dB 7.19 dBm Meas Off Ref 20 dBm #Atten 30 dB -42.663 dBm Meas Off
wPeak +Peak T
Log 1 | Log
I {3 Channel P I Channel P
ry annel Power| 4B/ annel Power|
Offst 0ffst
19.7 16.7
dB Occupied B dB 4[| Occupied BW
Dl i 2
-22.5 -22.8 e, = —
dBm dBm
\Ffivs ACP . ACP|
M1 52 : : Start 30 MHz Stop 26.908 GHz : :
3 £ L || MeCarrien | e e 109 iz WEW 309 Kz Swesp 2452 5 (5192 proy || MM CATTIEY

Jaret Marker  Trace Type ¥ fixis Fuplitude
co: o 0

. Power Stat req - = e u Power Stat
FTun 3 Ly F 7.311 GH -58.89 dB)
Sup CCDF 4 Ies] Freq 26512 Bt Zazles b CCDF]
Center 2.437 B GHz Span 100 Tz 1"‘;{3 1”;’{‘3
#Res BH 108 kHz #UBH 308 kHz Sweep 9.6 ms (1001 prs)

| |

IN-BAND REFERENCE LEVEL CHAIN O

OUT-OF-BAND MID CHANNEL CHAIN O

3% Agilent 82:03:21 Aug 10, 2018 L Measure H# Agilent B2:04:26 Aug 186, 2818 L Measure
APvE.50671218),GAT2A85, Conducted B Wkrl 2.462 2 GHZ] AFuB.5(871 167,61 2445, Conducted B Wkrd 25.500 GHz
Ref 28 dBm #Atten 30 dB 7.05 dBm Meas Off Ref 20 dBm #Atten 30 dB -42.867 dBm Meas Off
#Peak T #Peak Al
Log Log T
I Channel P 10 Channel P
B/ annel Fower dB/ annel Power
Dffst 0ffst |
16.7 10.7 I
dB . Occupied B dB 4| Occupied BW
ol ¢ 0l i 2 4
—23.8 — —23.0 g -
dBm dBm
\PRug ACP e ACP
Center 2.483 5 GHz Span 108 MHz . . Start 30 MHz Stop 26.800 GHz . .
4Res EM 100 kHz WEN 300 Kz Sweep 98 ms (1001 proy || W c;;wz: +Res BH 100 kHz WJBH 300 KMz Sweep 2,462 5 (5192 prey || MM c;;::g
Marker  Trace Type W Axic Anplitude Marker  Trace Type W fiis Anplitude
1 (&8} Freg 2,482 2 GHz 7.85 dEm 1 1y Freg 2.462 GHz 6.18 dBm
2 (&8} F 2.568 8 GH -44.92 dB 2 1y Fi 4,924 GH. -52.75 dB
3 (5] F;Zg 2.483 5 EH; -56.28 dE'r: PowercsctnaFt 3 1) F:zg 7.386 EH; -49.67 dE’rx Powerc%tnal‘s
4 1) Freq 25.688 GHz -42.87 dBm
More| More
1of2 1of 2
| |

HIGH CHANNEL 11 BANDEDGE CHAIN 0

OUT-OF-BAND HIGH CHANNEL 11 CHAINO
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REPORT NO: 12361600-E1V3
FCC ID: SBVRMO0O7

DATE:

11/7/2018

IC: 5373A-RMO0O07

% Agilent 01:36:50 Aug 10, 2018 L Measure #  Agilent 91:37:51 Aug 19, 2018 L Measure
APv8.50871218),6A12485, Conducted B Mkrl 2.412 8 GHz APYE.5(871218),6A1 2485, Conducted B Mkrd 25.236 GHz
Ref 28 dBm #Atten 36 dB 5.88 dBm Meas Off| Ref 20 dBm #fAtten 30 dB -42.419 dBm Meas Off|
#Peak 1 +Peak J
Log kd Log
I Channel P 10 Channel P
B/ annel Power B/ annel Power
Offst (ffst
16.7 168.7
5 5 Occupied BH dB < I occupied BH
ol S ol N
-24.1 -24.1 = w —— =
dBm dBm
‘PR ACP| \Phiva ACP
Center 2.400 @ GHz Span 108 MHz . . Start 30 MHz Stop 26.800 GHz . .
WRes BH 100 kHz WBK 300 KMz Sweep 9.6 ms (1001 pesy || T C:w:: #Res BH 100 kHz WBN 300 kHz_ Sweep 2482 5 (5192 proy || TN c:;::g
Marker  Trace Typa ¥ fids Anplitude Marker  Trace Type W s Auplitude
1 (%) Freg 2,412 8 GHz 5.88 dBm 1 1y Freq 2,412 GHz 5.89 dBm
2 (&8} F 2.488 8 GH -47.89 dB 2 1y Fi 4.824 GH. -53.76 dB
3 (&5 F:E 2.397 2 EH; -43.85 dEx PowercsctDaI_E 3 1y F:zg 7.236 GH; -47.24 dB: Powerc%tna;
4 1) Freq 25.238 GHz -42.42 dBm
More More|
1of 2 1 of 2
| |

LOW CHANNEL 1 BANDEDGE CHAIN 1

OUT-OF-BAND LOW CHANNEL 1 CHAIN 1

Agilent 81:52:24 Aug 19, 2618 L Measure ¥ Agilent B1:53:23 Aug 19, 2818 L Measure
APv8.5(671218),6A12485, Conducted B Mkrl 2.437 @ GHz APu8.5(071218),6GA12485, Conducted B Mkrd  25.943 GHz
Ref 28 dBm #Atten 36 dB 6.38 dBm Meas Off| Ref 20 dBm #Atten 30 dB -43.247 dBm Meas Off|
wPeak +Peak |
Log s | Log
ég/ 1% Channel Power| ég/ Channel Power|
Offst 0ffst
19.7 16.7
B Occupied BH dB Occupied BH
ol ] o 3
36 —236 R -
dBm dBm
\Prvg ACP \Pvg ACP
Ml 52! : : Start 30 MHz Stop 26.008 GHz : :
s3 £ Multi Carvier! | \ges o 10 kiz WEN 309 Kz Sweep 2482 5 (132 puy || MUNHI CATTIET
an Marker  Trace Type W fxis Amplitude

£06: ER S e i o S171 oo
FTun Power Stat 3 ITH Freq 7311 e Z38'51 den Power Stat
Swp CCDF 4 J¢H Freq 25.943 BHz -42.25 dBn CCDF]
Center 2.437 B GHz Span 168 Tz 1"3{2 1”?{3
#Res BH 108 kHz #UBH 306 kHz Sweep 9.6 ms (1001 prs)

| |

IN-BAND REFERENCE LEVEL CHAIN 1

OUT-OF-BAND MID CHANNEL CHAIN 1

Agilent 82:07:31 Aug 19, 2618 L Measure ¥ Agilent B2:08:29 Aug 19, 2818 L Measure
APv8.50871218),6A12485, Conducted B Mkrl 2.460 6 GHz APYE.5(871218),6A1 2485, Conducted B Mkrd 25864 GHz
Ref 28 dBm #Atten 36 dB 6.86 dBm Meas Off| Ref 20 dBm #Atten 30 dB -42.928 dBm Meas Off|
wPeak N +Peak T
Log < Log [
ég/ Channel Power| ég/ Channel Power|
Offst 0ffst |
16.7 0.7 [
B Occupied BH dB 4| Occupied BH
Dl 2 DI 2 K |
-23.2 -23.2 o -
dBm dBm
‘PR ACP \Phiva ACP
Center 2.483 5 GHz Span 108 MHz . . Start 30 MHz Stop 26.800 GHz . .
WRes BH 100 kHz WBK 300 kHz  Sweep 9.6 s (1001 pesy || TN ng:: #Res BH 100 kiz WEN 300 Kz Sweep 2482 5 (6192 prsy || TN c;;::g
Marker  Trace Type % Az Anplitude Marker  Trace Type W finis Auplitude
1 [&¥] Freg 2,468 & GHz £.80 dBm 1 1y Freq 2,462 GHz 4.83 dBm
2 (&5 F 2.528 @ GH -48.41 dBi 2 1y Fi 4,824 GH. -52.78 dEi
3 1 F::E 2.483 5 EHE -£8.88 dE'n: PowercsctDaFt 3 1y F:g 7.386 EH; -49.17 dB: Powerc%tna;
4 1) Freq 25.864 GHz -42.93 dBm
More More|
1of 2 lof 2
| |

HIGH CHANNEL 11 BANDEDGE CHAIN 1

OUT-OF-BAND HIGH CHANNEL 11 CHAIN 1
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REPORT NO: 12361600-E1V3
FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

8.6.2. 802.11g MODE

2TX CDD MODE

= Agilent 62:24:58 Aug 14, 2618 L Measure Agilent B2:26:26 Fug 18, 2018 L Measure
APv8.50871218),6A12485, Conducted B Mkrl 2.417 @ GHz APYE.5(871218),6A1 2485, Conducted B Mkrd 2,398 GHz
Ref 28 dBm #Atten 30 dB 3.37 dBm Meas Off Ref 20 dBm #Atten 30 dB -30.727 dBm Meas Off
#Peak +Peak T
Log Sy Log 1
I Channel P I Channel P
B/ annel Power, -y annel Power,
Offst Offst
10,7 168.7
dB Occupied B dB Occupied BH
ol ol 3
266 - —26.6 |— e — -
dBm dBm
\PRug ACP e ACP
Center 2.400 @ GHz Span 108 MHz . . Start 30 MHz Stop 26.800 GHz . .
WRes EBH 106 kHz WBK 300 kHz _ Sweep 9.6 mo (1001 pesy || T c;;wz: #fes BH 100 kHz WUBN 300 Kz Swesp 2082 5 (192 prsy || UMY c;;::g
Marker  Trace Type o Axiz Anplitude Markar  Trace Typa W i Auplitude
1 s Freq 2,017 B GHz 3.37 dBn 1 > Freq 2,412 BHz 1.39 dBn
2 1 F 2,406 @ GH -26.75 dB 2 s F 1824 6H -54.47 d
3 (5] F:; 2.468 B EH; -28.76 dE'l: PowercSclbaFt 3 1) F:zg 7.236 EH; -58.52 dE’rx Powerc%tnal‘s
4 1) Freq 2.398 BHz -38.73 dBm
More| More
1 of 2 1 of 2
| |

LOW CHANNEL 1 BANDEDGE CHAIN 0

OUT-OF-BAND LOW CHANNEL 1 CHAIN O

3% Agilent 82:35:44 Aug 10, 2018 L Measure ¥ Aglent B2:43:30 Aug 186, 20818 L Measure
APv8.50871218),6A12485, Conducted B Mkrl 2.442 @ GHz APYE.5(871218),6A1 2485, Conducted B Mkrd 25772 GHz
Ref 28 dBm #Atten 30 dB 5.98 dBm Meas Off Ref 20 dBm #Atten 30 dB -43.269 dBm Meas Off
#Peak #Peak T
Log ) | Log é
ég/ M Channel Power| ég/ Channel Power|
Offst 0ffst
19.7 16.7
dB Occupied B dB | Occupied BW
] ] M
-24.8 -24.0 | e
dBm dBm
\Ffivs ACP . ACP|
Ml S2 " " Start 30 MHz Stop 26.888 GHz " :
s3 FS Multi Carvier! | |.ges 5 109 kiz WEW 309 Kz Swesp 2452 5 (5192 proy || MM CATTIEY

aA Marker  Trace Type W Auis Anplitude
e oW o S

. Power Stat req - = o3 u Power Stat
FTun 3 Ly F 7.311 GH -47.72 dBi
Swn CCDF 4 1) F:Eg 25,772 EH; -43.27 dE: CCDF
Center 2.437 0 Ghz Span 108 Mz 1"‘;{3 1”;’{‘3
#Res BH 108 kHz #UBH 308 kHz Sweep 9.6 ms (1001 prs)

| |

IN-BAND REFERENCE LEVEL CHAIN O

OUT-OF-BAND MID CHANNEL CHAIN O

3% Agilent 82:58:54 Aug 109, 2018 L Measure H# Aglent B2:59:47 Aug 186, 2818 L Measure
APv8.50871218),6A12485, Conducted B Mkrl 2.467 @ GHz APYE.5(871218),6A1 2485, Conducted B Mkrd 25.464 GHz
Ref 28 dBm #Atten 30 dB 310 dBm Meas Off Ref 20 dBm #Atten 30 dB -43.100 dBm Meas Off
#Peak +Peak [
Log o Log T
I - Channel P I Channel P
B/ annel Power, -y annel Power,
Offst Offst
10,7 168.7
dB B Occupied B dB 4[| Occupied BW
] s DI A 2
-26.9 - 05,9 ——A— it s
dBm dBm
\PRug ACP e ACP
Center 2.483 5 GHz Span 108 MHz . . Start 30 MHz Stop 26.800 GHz . .
WRes BH 106 kHz WBK 300 kHz _ Sweep 9.6 mo (1001 pesy || T c;;wz: #fes BH 100 kHz WUBN 300 Kz Swesp 2082 5 (192 prsy || UMY c;;::g
Marker  Trace Type o Axiz Anplitude Markar  Trace Typa W i Auplitude
1 o Freq 2.067 B GHz 3.10 dBn 1 > Freq 2,462 BHz 8.01 dBn
2 4 F 2,508 B GH -44.30 dB 2 s F 1324 6H -53.88 dB
3 (5] F:; 2.483 5 EH; -46.76 dE'l: PowercSclbaFt 3 1) F:zg 7.386 EH; -51.21 dE’rx Powerc%tnal‘s
4 1) Freq 25.464 GHz -43.18 dBm
More| More
1 of 2 1 of 2
| |

HIGH CHANNEL 11 BANDEDGE CHAIN 0

OUT-OF-BAND HIGH CHANNEL 11 CHAINO
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REPORT NO: 12361600-E1V3

FCC ID: SBVRMO0O7

DATE:

11/7/2018

IC: 5373A-RMO0O07

% Agilent 02:21:11 Aug 10, 2018 L Measure A Agilent 82:22:10 Aug 19, 2018 L Measure
APv8.50871218),6A12485, Conducted B Mkrl 2.417 @ GHz APYE.5(871218),6A1 2485, Conducted B Mkrd  2.398 GHz
Ref 28 dBm #Atten 36 dB 3.72 dBm Meas Off| Ref 20 dBm #fAtten 30 dB -38.223 dBm Meas Off|
#Peak +Peak I
Log é Log 1
ég/ Channel Power| ég/ Channel Pover|
Offst 0ffst
19.7 & 16.7 3
k= Occupied BH db Occupied BH
ol ] . 2
-26.3 -26.3 = — =
dBm dBm
‘PR ACP \Phiva ACP
Center 2.400 @ GHz Span 108 MHz . . Start 30 MHz Stop 26.800 GHz . .
WRes BH 100 kHz WBK 300 KMz Sweep 9.6 ms (1001 pesy || T C:w:: #Res BH 100 kHz WBN 300 kHz_ Sweep 2482 5 (5192 proy || TN c:;::g
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Ais Anplitude
1 [&¥] Freg 2,417 @ GHz .72 dBm 1 (69 Freq 2.412 GHz 1.86 dBm
H o F 2.488 8 GH -28.55 dB 2 e8] F 4.824 GH -54.63 dB
3 &) Freq 2399 & dita 3833 do PowercSctDaFt 3 L Frea 71238 Bs “Za's7 e Powerc%tna;
4 1) Freq 2.398 GHz -38.22 dBm
More More|
1of 2 lof 2
| |

LOW CHANNEL 1 BANDEDGE CHAIN 1

OUT-OF-BAND LOW CHANNEL 1 CHAIN 1

Agilent 82:47:53 Aug 19, 2618 L Measure ¥ Agilent 82:49:41 RAug 19, 2818 L Measure
APv8.5(671218),6A12485, Conducted B Mkrl 2.442 @ GHz APu8.5(071218),6GA12485, Conducted B Mkrd 25585 GHz
Ref 28 dBm #Atten 36 dB 5.84 dBm Meas Off| Ref 20 dBm #Atten 30 dB —-43.367 dBm Meas Off|
wPeak +Peak |
Log ) | Log 1
ég/ N Channel Power| ég/ Channel Power|
Offst 0ffst
19.7 16.7
B Occupied BH dB 4l Occupied BW
o] o] 2 =
—24.2 —24.2 . M s
dBm dBm
\Prvg ACP \Pvg ACP
Ml 52! : : Start 30 MHz Stop 26.008 GHz : :
s3 £ Multi Carvier! | \ges o 10 kiz WEN 309 Kz Sweep 2482 5 (132 puy || MUNHI CATTIET
an Marker  Trace Type W fxis Amplitude

£06: ER S e i o 333 oo
FTun Power Stat 3 ITH Freq 7311 e Z35.57 den Power Stat
Swp CCDF 4 J¢H Freq 25.585 BHz -42.37 dBn CCDF]
Center 2.437 B GHz Span 168 Tz 1"3{2 1”?{3
#Res BH 108 kHz #UBH 306 kHz Sweep 9.6 ms (1001 prs)

| |

IN-BAND REFERENCE LEVEL CHAIN 1

OUT-OF-BAND MID CHANNEL CHAIN 1

Agilent 82:53:16 Aug 19, 2618 L Measure ¥ Agilent 82:54:32 Aug 19, 2818 L Measure
APv8.50871218),6A12485, Conducted B Mkrl 2.467 @ GHz APYE.5(871218),6A1 2485, Conducted B Mkrd 25.784 GHz
Ref 28 dBm #Atten 36 dB 3.68 dBm Meas Off| Ref 20 dBm #Atten 30 dB -43.155 dBm Meas Off|
#Peak [ +Peak [
Log 1 Y Log T
ég/ T Channel Power| ég/ Channel Power|
Offst Offst
16.7 168.7
B Occupied BH dB 4| Occupied BH
n]] & Dl 2 K
-26.9 - -26.9 —
dBm dBm
‘PR ACP \Phiva ACP
Center 2.483 5 GHz Span 108 MHz . . Start 30 MHz Stop 26.800 GHz . .
WRes BH 100 kHz WBK 300 kHz  Sweep 9.6 s (1001 pesy || TN ng:: #Res BH 100 kiz WEN 300 Kz Sweep 2482 5 (6192 prsy || TN c;;::g
Marker  Trace Type o Axis Anplitude Marker  Trace Type W s Auplitude
1 (%) Freg 2,467 B GHz 3.88 dBm 1 1y Freq 2,462 GHz -8.32 dBm
2 1 F 2,083 & GH -45.86 dB 2 s F 1324 6H -52.61 dB
3 1 F::E 2.483 5 EHj -45.73 dE:: PowercsctDaFt 3 1y F:g 7.386 EH; -49.88 dB: Powerc%tna;
4 1) Freq 25.784 GHz -43.15 dBm
More More|
1of 2 1 of 2
| |

HIGH CHANNEL 11 BANDEDGE CHAIN 1

OUT-OF-BAND HIGH CHANNEL 11 CHAIN 1
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REPORT NO: 12361600-E1V3

FCC ID: SBVRMO0O7

DATE:

11/7/2018

IC: 5373A-RMO0O07

8.6.3. 802.11n HT20 MODE

2TX CDD MODE

= Agilent 83:05:31 Aug 14, 2618 L Measure Agilent 83:06:35 Fug 18, 2018 L Measure
APv8.50871218),6A12485, Conducted B Mkrl 2.418 7 GHz APYE.5(871218),6A1 2485, Conducted B Mkrd 2,398 GHz
Ref 28 dBm #Atten 30 dB 6.09 dBm Meas Off Ref 20 dBm #Atten 30 dB -29.812 dBm Meas Off
#Peak A +Peak I
Log © Log 1
I Channel P I Channel P
B/ annel Power, -y annel Power,
0ffst Dffst |
10,7 168.7 <
dB Occupied B dB Occupied BH
ol ol 3
-23.9 w -23.9 L) & =
dBm dBm
\PRug ACP e ACP
Center 2.400 @ GHz Span 108 MHz . . Start 30 MHz Stop 26.800 GHz . .
WRes EBH 106 kHz WBK 300 kHz _ Sweep 9.6 mo (1001 pesy || T c;;wz: #fes BH 100 kHz WUBN 300 Kz Swesp 2082 5 (192 prsy || UMY c;;::g
Marker  Trace Type o Axiz Anplitude Markar  Trace Typa W i Auplitude
1 (&5 Freg 2.418 7 GHz 6.83 dBm 1 1y Freq 2.412 GHz 1.9% dBn
2 (&5 F 2.488 @ GH -25.17 dBi 2 1y Fi 4.824 GH. -54.58 dE
3 (5] F:; 2.468 B EH; -25.17 dE'I: PowercSclbaFt 3 1) F:zg 7.236 EH; -46.83 dE’rx Powerc%tnal_s
4 1) Freq 2.398 BHz -29.61 dBm
More| More
1 of 2 1 of 2
| |

LOW CHANNEL 1 BANDEDGE CHAIN 0

OUT-OF-BAND LOW CHANNEL 1 CHAIN O

3% Agilent 83:44:54 Aug 109, 2018 L Measure # Aglent B4:34:87 Aug 186, 20818 L Measure
APv8.5(671218),6A12485, Conducted B Mkrl 2.442 @ GHz APu8.5(071218),6GA12485, Conducted B Mkrd  25.927 GHz
Ref 28 dBm #Atten 30 dB 6.04 dBm Meas Off Ref 20 dBm #Atten 30 dB -43.243 dBm Meas Off
#Peak #Peak T
Log ) | Log 3
ég/ )i Channel Power| ég/ Channel Power|
Offst 0ffst
19.7 16.7
dB Occupied B dB Occupied BH
Dl [ul} 2 o
-24.8 -24.0 [ o =
dBm dBm
\Ffivs ACP . ACP|
Ml S2 " " Start 30 MHz Stop 26.888 GHz " :
s3 FS Multi Carvier! | |.ges 5 109 kiz WEW 309 Kz Swesp 2452 5 (5192 proy || MM CATTIEY

aAl Marker  Trace Type W Axis Anplitude
e T ot

. Power Stat req - = N u Power Stat
FTun 3 1) Fi 7.311 BH -45.94 dB
Swp CCDF 4 1y F:Eg 25.927 EH; -43.24 dE: CCDF
Center 2.437 0 Ghz Span 108 Mz 1"‘;{3 1”;’{‘3
#Res BH 108 kHz #UBH 308 kHz Sweep 9.6 ms (1001 prs)

| |

IN-BAND REFERENCE LEVEL CHAIN O

OUT-OF-BAND MID CHANNEL CHAIN O

3% Agilent 85:13:39 Aug 10, 2018 L Measure # Aglent 85:14:55 Aug 16, 2818 L Measure
APv8.50871218),6A12485, Conducted B Mkrl 2.468 7 GHz APYE.5(871218),6A1 2485, Conducted B Mkrd 25,5899 GHz
Ref 28 dBm #Atten 30 dB 5.86 dBm Meas Off Ref 20 dBm #Atten 30 dB -41.816 dBm Meas Off
#Peak L | +Peak T
Log o] Log [
I Channel P I Channel P
B/ annel Power, -y annel Power,
Offst Offst
10,7 168.7
dB ) Occupied B dB Occupied BH
] ] A2
-24.1 i -24.1 [ 0 =
dBm dBm
\PRug ACP e ACP
Center 2.483 5 GHz Span 108 MHz . . Start 30 MHz Stop 26.800 GHz . .
WRes BH 106 kHz WBK 300 kHz _ Sweep 9.6 mo (1001 pesy || T c;;wz: #fes BH 100 kHz WUBN 300 Kz Swesp 2082 5 (192 prsy || UMY c;;::g
Marker  Trace Type o Axiz Anplitude Markar  Trace Typa W i Auplitude
1 o Freq 2,068 7 GHz 5.56 dBn 1 > Freq 2,462 BHz 4,02 dBn
2 4 F 2,433 3 GH -36.37 dB 2 s F 1324 6H -52.23 dB
3 (5] F:; 2.483 5 EH; -41.71 dE'l: PowercSclbaFt 3 1) F:zg 7.386 EH; -48.61 dE’rx Powerc%tnal‘s
4 1) Freq 25.899 GHz -41.82 dBm
More| More
1 of 2 1 of 2
| |

HIGH CHANNEL 11 BANDEDGE CHAIN 0

OUT-OF-BAND HIGH CHANNEL 11 CHAINO
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REPORT NO: 12361600-E1V3
FCC ID: SBVRMO0O7

DATE:

11/7/2018

IC: 5373A-RMO0O07

% Agilent 03:13:17 Aug 16, 2018 L Measure ¥ Agilent 83:31:56 Aug 19, 2818 L Measure
APv8.50871218),6A12485, Conducted B Mkrl 2.487 @ GHz APYE.5(871218),6A1 2485, Conducted B Mkrd  2.398 GHz
Ref 28 dBm #Atten 36 dB 5.55 dBm Meas Off| Ref 20 dBm #fAtten 30 dB -29.324 dBm Meas Off|
#Peak N | +Peak l
Log S | Log <1
ég/ Channel Power| ég/ Channel Pover|
Offst 0ffst
19.7 * 16.7 ¢
k= Occupied BH db Occupied BH
Dl DI 2 =
-24.5 -24.5 - — =
dBm dBm
‘PR ACP \Phiva ACP
Center 2.400 @ GHz Span 108 MHz . . Start 30 MHz Stop 26.800 GHz . .
WRes BH 100 kHz WBK 300 KMz Sweep 9.6 ms (1001 pesy || T C:w:: #Res BH 100 kHz WBN 300 kHz_ Sweep 2482 5 (5192 proy || TN c:;::g
Marker  Trace Type ¥ Axis Amplitude Marker  Trace Type W Axis Anplitude
1 [&¥] Freg 2,467 @ GHz 5.55 dBm 1 (69 Freq 2.412 GHz 1.54 dBm
2 (1) F 2400 @ GH -25.94 dB 2 ) F 4.824 BH -52.78 dB
3 s Freq 2339 4 gt 5773 e PowerCSctDaFt 3 ) Frea 71238 Bs 4174 Powerc%tgg
4 1) Freq 2.398 GHz -29.32 dBm
More More|
1of 2 lof 2
| |

LOW CHANNEL 1 BANDEDGE CHAIN 1

OUT-OF-BAND LOW CHANNEL 1 CHAIN 1

Agilent 85:02:45 Aug 19, 2618 L Measure ¥ Agilent B5:03:56 Aug 19, 2818 L Measure
APv8.5(671218),6A12485, Conducted B Mkrl 2.432 @ GHz APu8.5(071218),6GA12485, Conducted B Mkrd  25.125 GHz
Ref 28 dBm #Atten 36 dB 6.36 dBm Meas Off| Ref 20 dBm #Atten 30 dB —-42.857 dBm Meas Off|
wPeak +Peak |
Log s | Log 1
ég/ ¢ Channel Power| ég/ Channel Power|
Offst 0ffst
19.7 16.7
B Occupied BH dB 4 Occupied BH
ol Dl 3
-23.7 —-23.7 & -
dBm dBm
\Prvg ACP \Pvg ACP
Ml 52! : : Start 30 MHz Stop 26.008 GHz : :
S3 FS| ol | TUHCAPHIer | gy B 169 iz WEN 309 Kz Sweep 2482 5 (132 puy || MUNHI CATTIET
an Marker  Trace Type W fxis Amplitude

£ R W e et
FTun Power Stat 3 ITH Freq 7311 e Zi77E den Power Stat
Swp CCDF 4 et} Freq 25.125 BHz -42.86 dBn CCDF]
Center 2.437 B GHz Span 168 Tz 1"3{2 1”?{3
#Res BH 108 kHz #UBH 306 kHz Sweep 9.6 ms (1001 prs)

| |

IN-BAND REFERENCE LEVEL CHAIN 1

OUT-OF-BAND MID CHANNEL CHAIN 1

Agilent 65:05:59 Aug 10, 2618 L Measure # Agilent 05:10:01 Aug 10, 2018 L Heasure
FPvS.5(071218),6A12485, Conducted B Werl 2.457 @ GHZ] FIPu3.5(071215),GA1 2455, Conducted B Mkrd 25569 GHz
Ref 28 dBm #Atten 36 dB 4,93 dBm Meas Off| Ref 20 dBm #Atten 30 dB -42.797 dBm Meas Off|
#Peak ‘ N ‘ +Peak T
Log o ] Log 1
I Channel P 10 Channel P
B/ annel Power B/ annel Power
Offst 0ffst
16.7 10.7
B z Occupied BH dB sl Occupied BW
o ] S .2
251 51 b 5 Mt
dBm dBm
‘PR ACP| \Phiva ACP
Center 2.483 5 GHz Span 108 MHz . . Start 30 MHz Stop 26.800 GHz . .
WRes BH 100 kHz WBK 300 kHz  Sweep 9.6 s (1001 pesy || TN ng:: #Res BH 100 kiz WEN 300 Kz Sweep 2482 5 (6192 prsy || TN c;;::g
Marker  Trace Type o Axis Anplitude Marker  Trace Type W s Auplitude
1 (%) Freg 2,457 B GHz 4,93 dBm 1 1y Freq 2,462 GHz 1.55 dBm
2 (&5 F 2.486 4 GH -41.68 dB 2 1y Fi 4,924 GH. -53.16 dB
3 1 F::E 2.483 5 EHE -43.38 dE:: PowercsctDaFt 3 1y F:zg 7.386 EH; -5@.683 dB: Powerc%tna;
4 1) Freq 25.589 GHz -42.88 dBm
More More
1of2 1of 2
| |

HIGH CHANNEL 11 BANDEDGE CHAIN 1

OUT-OF-BAND HIGH CHANNEL 11 CHAIN 1
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REPORT NO: 12361600-E1V3 DATE: 11/7/2018
FCC ID: SBVRMO0O7 IC: 5373A-RMO0O07

9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m)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.
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REPORT NO: 12361600-E1V3 DATE: 11/7/2018
FCC ID: SBVRMO0O7 IC: 5373A-RMO0O07

9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND

2TX CDD MODE

BANDEDGE (LOW CHANNEL, CH 1)

HORIZONTAL RESULT

12:LJL Fremont,5m Chomber B 6 Aug 20818 13:47:16
Restricted Bondedge
= Project Number: 12361668
1 Client:Sonos
Config:EUT + Support Equipment
Mode:2.4_11b_2412 H
185 Tested by: 12506 Jii
/7“\
P Ty,
95 7 "
!
85 F
2 o )
~ Peak Limit C(dBuU/m) //
> 7!:
3 /"
@
° /
65 /‘
55 Averoge LLimit (dBuUym) MM/\‘
i ) . WMMWW
sttt ol A OO 1Y R ARV AU TY Y TRWMEIUIN I SPPL 1 Nery o B st
45 v T luhipd v i { e (il
5
Al m o fesnl wﬂ,\*ré‘v"ﬂ“ i
=5 g Ay Yy s A A P A AN i T
2.31 8. 5MH=z/ 2.415
Frequency (GHz)
Range (6H2) REL/UBl] Ref/fttn  Det/Avg Type Suesp Pis  #owps/fods Position Range (6Hz) REW/ VB Ref/Bttn  Det/fvg Tupe Gueep Pts  Houps/fode  Position
1:2.31-2.415 NGB/ 18912 PEAK/Pir Avg(RMS)  Tnsec(hute) 83D MXH 278 degs 4B1 | 2:2.31-2.415  IMC-6B)/AM  1B3/12  AUER/Far AvgERMS) lnsec(futo) BBB8 1BUTAUG 278 degs 481 cn
Low CH Bandedge - H.TST 38915 28 Dec 2815 Rev 9.5 Bi Dec 2816
Marker Frequenc Meter Det AF 1863 (dB/m) AmpICBIFitr/Pad DC Corr (dB) Corrected Average Limit Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
y Reading () Reading (dBuVim) (B) Margin (Degs) (cm)
(GHz) (dBuv) (dBuVim) (dB)
2 *2.389 39.81 Pk 2. -21.5 0 50.61 - - 74 -23.39 270 401 H
1 *2.39 37.61 Pk 2. -21.5 0 48.41 - - 74 -25.59 270 401 H
3 *2.39 28.71 RMS 2. -21.5 .15 39.66 54 -14.34 - - 270 401 H
4 *2.39 29.3 RMS 2. -21.5 .15 40.25 54 -13.75 - - 270 401 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12361600-E1V3

FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

VERTICAL RESULT

1ZKUL Fremont,5m Chamber B 6 Aug 2018 13:56:18
Restricted Bandedge
= Project Number: 12361608
1 Client:Sonos
Config:EUT + Support Equipment
Mode:Z. 4 11b 2412 U
195 Tested by 12586 Ji
95 i
85
< Peak Limit CdBuU/m)
S 75
5
@
<
65
55 Average Limit (dBuUym2 27 777777
45 3.
35
2. 31 14.5MHz/ 2.415
Frequency (GHz)
Rangs (BHz) REW/UB Ref/httn  Det/Avg Type Sucsp Pls  Fawps/fode FPosition Range (GHz) R/ VBl Ref/Attn  Det/Avg Type Gueep Pts  #5ups/fode  Fosition
Low CH Bandedge — U.TST 368915 28 Dec 2@15 Rev 8.5 A1 Dec 2616
Marker Frequenc Meter Det 'AF T863 (dBim) AmPpICbI/FItr/Pad (6) BC Corr (46) Corrected ‘Average Limit (aBuvim) Margin Peak Limit (dBUV/m) PR Azimuth Height Porarity
y Reading Reading (dB) Margin (Degs) (cm)
(GHz) (dBuv) (dBuV/m) (dB)
2 *2.389 44.28 Pk 32.3 -21.5 0 55.08 74 -18.92 325 335 \
1 *2.39 42.69 Pk 323 -21.5 0 53.49 - - 74 -20.51 325 335 \%
3 *2.39 33.62 RMS 32.3 -21.5 .15 44.57 54 -9.43 - - 325 335 \
4 *2.39 33.98 RMS 32.3 -21.5 .15 44.93 54 -9.07 325 335 \

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

RMS - RMS detection
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REPORT NO: 12361600-E1V3
FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

Frequency (GHzJ

1ZKUL Fremont,5m Chamber B 6 Aug 2818 16:82:45
Restricted Bondedge
= Project Number: 12361608
" Client:Seros
Config:EUT + Support Equipment
Made!Z. 4 11b_ 2462 H
195 Tested by 12506 JH
. SN
N
< Peck Limit CdBuU/jnd
3 75
[as)
S
6|:
\\ Average Limit C(dBulU/m)
o2 Py
\ At 1 oAb uw.@ AL A O s SRR AN YR PP AT Ry e
5 W
4 % % 34 )
35
2.486 8. 3MH=/ 2.563

Range (6Hz) RELL/UBLI Ref/fttn Det/fvg Type Sueep Pis  #Sups/Made Position Range (6Hz) RBLY/ VBl Ref/fttn Det/fvg Type Sueep Pts 45ups/Mode FPosition
1:2.46-2.563 MC-6B) /M 1B9/12 PEAK/Pur AvglRNS)  Insec(futc) 8008  HAKH 4 degs H 2:2746-2.563 MC-6cBI/M 109/12 AUER/Par AuglRMS)  Imseclfuto) 9800  1GBTAUG 4 dege H
High CH Bendedge — H.TST 36915 28 Dec 2015 Rev 5.5 B1 Dec 2016
Marker Frequency Meter Det AF 7863 (dB/m) “AmpICbI/Fitr/Pad (dB) DC Corr (dB) Corrected “Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK ‘Azimuth Height Polarity
(GH2) Reading Reading (d8) Margin (Degs) (cm)
(dBu (dBuV/m) (dB)
1 *2.484 40.7. Pk .6 -215 0 518 - - 74 -22.18 4 361 H
3 *2.484 29.1 RMS .6 -215 .15 40.4. 54 -13.57 - - 4 361 H
4 *2.485 30.0¢ RMS .6 -215 .15 41.3 54 -12.67 - - 4 361 H
2 2.505 40.67 Pk 7 -214 0 51.97 - - 74 -22.03 4 361 H

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

RMS - RMS detection
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REPORT NO: 12361600-E1V3
FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

VERTICAL RESULT

1ZKUL Fremont,5m Chamber B 6 Aug 2018 16:13:28
Restricted Bandedge
= Project Number: 12361608
1 Client:Sonos
Config:EUT + Support Equipment
Mode:Z. 4 11b_ 2462 U
185 Tested by 12506 Ji
95
85
G -
3 Peok Limit CdBuU/Mm2
£ 75
@
o
65
Average Limit CdBulU/m) 2
55 i &
4
3 . T O S
45 &
35
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Range (GHz) REL/ VBl Ref/Attn Det/Avg Tuype Suezp Pls  #oups/tode Fosition Range (6Hz) E0 Ref/Attn Det/Avg Type Suep Pte #Sups/Mode Fosition
High CH Bendedge — U.TST 38915 28 Dec 2@15 Rev 8.5 A1 Dec 2616
Marker Frequency Meter Det 'AF 1663 (dB/m) “AMPpICHIFItTPad (aB) DC Corr (dB) Corrected “Average Limit (dBuvim) Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
(GHz) Reading Reading (8) Margin (Degs) (em)
(dBuV) (dBuV/m) (dB)
1 *2.484 42.6 Pk 32.6 -21.5 0 53.7 - - 74 -20.3 322 357 \
3 *2.484 32.74 RMS 32.6 -21.5 .15 43.99 54 -10.01 - - 322 357 \
2 2.544 45.04 Pk 32.7 -21.4 0 56.34 - - 74 -17.66 322 357 \
4 2.548 34.43 RMS 32.7 -21.4 .15 45.88 54 -8.12 - - 322 357 \

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12361600-E1V3 DATE: 11/7/2018
FCC ID: SBVRMO0O7 IC: 5373A-RMO0O07

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

| 1:UL Fremant,5m Chomber B 6 Aug 2018 14:82:41
Rodioted Emissions 3-Meters
Project Number: 12361688
185 Client:Soros
Config EUT + Support Equipment
Mode:2.4 11b 2412
g5 Tested by: 12506 JM
25
Peak Limit (dBuU/m)
75
‘e
3 5
3 6
@
<
= Avg Limit (dBul/m)
55
5
45 i Q Ly
it
35 Ll M%W KA A
M«A\NW“WWM‘J
W
25
1 14 18
Frequency (GHz)
Ranga (GHz) REU/UEH Ref/Atn  Det/fvg Type Sueap Pla  Fowpo/Mods Position Range (o) REU/VEH Ref/Attn  Det/Avg Tgpe Sueep Pio  ¥ouporfode  Fosition
1:1-3 1M(-6dB) /38K &1/8 PEAK/Pur Avg(RMS)  77meec(huto) 6AAB  MAXH B-36Adegs H 3318 1M (-6dB) /38K &7/8 PEAK/Pur Avg(RMS)  574msec(Auto) |8k MAXH B-36fdegs H
FCC Part15C 2 4GHz RSE.TST 12746 19 Mar 2018 Rev 8.5 A1 Dec 21
| 1:UL Fremont,5m Chomber B 6 Aug 2818 14:02:41
Rodioted Emissions 3-Meters
Project Number:12361688
185 Client:Sonos
Config:EUT + Support Equipment
Mode:2.4 11b 2412
g5 Tested by: 12506 JM
25
Peak Limit (dBuU/m)
75
‘e
3 5
3 6
@
o
~ Avg Limit (dBul/m)
55
4
=}
3 6
AB e Q Fo. RS
35
25
1 14 18
Frequency (GHz)
Ranga (G2) RGN Ref/Atn  Det/fvg Type Sueap Pla  Fowpo/Mods Position Range (o) REU/VEH Ref/Attn  Det/Avg Tgpe Sueep Pio  ¥ouporfode  Fosition
FCC Part15C 2 4GHz RSE.TST 12746 19 Mar 2018 Rev 8.5 A1 Dec 21
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REPORT NO: 12361600-E1V3

FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

Trace Markers

RADIATED EMISSIONS

Marker Frequency Meter Det AF 1863 (dB/m) Amp/Cbl/FItr/Pad (dB) DC Corr (dB) Corrected Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
(GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
5 *2.288 37.02 Pk 31.9 -21.7 0 47.22 74 -26.78 0-360 102 H
4 *2.288 41.78 Pk 31.9 -21.7 0 51.98 74 -22.02 0-360 200 \
6 *4.823 43.34 Pk 34.1 -30.8 0 46.64 74 -27.36 0-360 200 \
2 1.868 39.02 Pk 30.9 -21.4 0 48.52 - - 0-360 101 \
3 1.886 38.39 Pk 31 -21.4 0 47.99 0-360 101 \
1 1.897 33.98 Pk 31.1 -21.4 0 43.68 0-360 199 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det. AF T863 (dB/m) 'Amp/Cbl/Fltr/Pad DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*2.288 42.4 PK2 31.9 -21.7 0 52.6 - - 74 -214 309 107 H
*2.288 35.35 MAvV1 31.9 -21.7 .15 45.7 54 -8.3 - - 309 107 H
*2.288 47.26 PK2 31.9 -21.7 0 57.46 - - 74 -16.54 36 201 \
*2.288 40.31 MAvV1 31.9 -21.7 .15 50.66 54 -3.34 - - 36 201 \
*4.824 46.98 PK2 34.1 -30.8 0 50.28 - - 74 -23.72 62 232 \
*4.824 38.17 MAvV1 34.1 -30.8 .15 41.62 54 -12.38 - - 62 232 V

* - 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: 12361600-E1V3
FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

MID CHANNEL, CH 6 RESULTS

| 1:UL Fremant,5m Chomber B 6 Aug 2018 14:37:28
Rodioted Emissions 3-Meters
= Project Number: 12361608
18 Client:Sonos
Canfig:ELT + Support Equipment
Mode:2.4 11b 2437
g5 Tested by: 12586 M
8|:
Peck Limit CdBul/m>
75
‘e
S =
3 6
o
o i i
~ FAvg Limit (dBulU/m)
5|:
1
5 o) e D, YT
4 Pet
a J 5 Lk
oy e “MM
35 | Ll gl ik g Y sl bl o
WWWWWW VA Lo
ZE
1 18 18
Frequency (GHz)
Range (612) REU/VE Ref/Attn  Det/Avg Type Sucep Plo  #Gups/liode Fosition Fonge Gz REU/VE Ref/Attn  Dst/Avg Type Susep Pts 45ups/liode Position
1= M(-6dB) 738k 6770 PEAK/Pur Avg(RMS)  77nsec(huto) 6OEE  MAXH B-368degs H hFte MC-6dB) /30K 67/ PERK/Pur vg(RMS)  S7dnseciAuto) 18k MAXH B-368degs H
FCC PartiSC 2.46Hz RSE.TST 12746 19 Mar 2018 Rev 9.5 B Dec 28

HORIZONTAL

| 1:UL Fremont,5m Chomber B 6 Aug 2018 14:37:28
Rodioted Emissions 3-Meters
Project Number: 12361688
185 Client:Sonos
Config EUT + Support Equipment
Mode:2.4 11b_2437
g5 Tested by: 12586 M
85
Peak Limit CdBul/m)
75
e
3 5
3 6
@
o
= Avg Limit (dBul/m)
55
9 4
o
) OSSOSO SOOI 1], e
35
25
1 18 18
Frequency (GHz)
Range (610) REUATEN Ref/Atin  Det/Avg Tupe Sueep Pla  #oups/ods  Position Range (61D REW/VBH Ref/Atin  Det/Avg Type Sweep Pto #5ups/lode Position
FCC Part!5C 2.4GHz RSE.TST 12746 19 Mar 2618 Rev 9.5 Bi Dec 281

VERTICAL
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REPORT NO: 12361600-E1V3

FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

Trace Markers

RADIATED EMISSIONS

Marker Frequency Meter Det AF 1863 (dB/m) Amp/Cbl/FItr/Pad (dB) DC Corr (dB) Corrected Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
(GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.288 36.01 Pk 31.9 -21.7 0 46.21 74 -27.79 0-360 102 H
2 *2.288 41.38 Pk 31.9 -21.7 0 51.58 74 -22.42 0-360 200 V
3 *4.863 41.12 Pk 34.2 -31.2 0 44.12 74 -29.88 0-360 199 H
5 *5 35.25 Pk 34.6 -29.6 0 40.25 74 -33.75 0-360 199 H
6 *8.273 29.93 Pk 36.4 -26.4 0 39.93 74 -34.07 0-360 199 H
4 * 4.864 45.6 Pk 34.2 -31.2 0 48.6 74 -25.4 0-360 102 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
\Radiated Emissions
Frequency Meter Det. AF T863 (dB/m) 'Amp/Cbl/Fltr/Pad DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading (dB) Reading (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*2.288 40.07 PK2 31.9 -21.7 0 50.27 - - 74 -23.73 332 117 H
*2.288 34.45 MAvV1 31.9 -21.7 .15 44.8 54 -9.2 - - 332 117 H
*2.288 45.12 PK2 31.9 -21.7 0 55.32 - - 74 -18.68 37 206 \
*2.288 39.73 MAvV1 31.9 -21.7 .15 50.08 54 -3.92 - - 37 206 \
* 4.864 45.2 PK2 34.2 -31.2 0 48.2 - - 74 -25.8 274 219 H
* 4.864 35.84 MAvV1 34.2 -31.2 .15 38.99 54 -15.01 - - 274 219 H
*5 41.33 PK2 34.6 -29.6 0 46.33 - - 74 -27.67 86 234 H
*5 34.79 MAvV1 34.6 -29.6 .15 39.94 54 -14.06 - - 86 234 H
*8.273 36.23 PK2 36.4 -26.4 0 46.23 - - 74 -27.77 293 261 H
*8.271 24.23 MAvV1 36.4 -26.4 .15 34.38 54 -19.62 - - 293 261 H
* 4.864 45.7 PK2 34.2 -31.2 0 48.7 - - 74 -25.3 334 179 \
* 4.864 36.04 MAvV1 34.2 -31.2 .15 39.19 54 -14.81 - - 334 179 \

* - 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: 12361600-E1V3

FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

HIGH CHANNEL, CH 11 RESULTS

| 1:UL Fremant,5m Chomber B 6 Aug 2018 15:19:53
Rodioted Emissions 3-Meters
185 PV‘?JE:t Number: 123616808
Client:Sonos
Config EUT + Support Equipment
Mode:2.4 11b 2462
g5 Tested by: 12506 JM
25
Peak Limit (dBuU/m)
75
‘e
3 5
3 6
@
<
= Avg Limit (dBul/m)
55
1
45 Q N N NS NN NS S . A
WW\“ ff . AT
W W
3MWWWW""WM e T i
25
1 14 18
Frequency (GHz)
Ranga (GHz) REU/UEH Ref/Atn  Det/fvg Type Sueap Pla  Fowpo/Mods Position Range (o) REU/VEH Ref/Attn  Det/Avg Tgpe Sueep Pio  ¥ouporfode  Fosition
1:1-3 1M(-6dB) /38K &1/8 PEAK/Pur Avg(RMS)  77meec(huto) 6AAB  MAXH B-36Adegs H 3318 1M (-6dB) /38K &7/8 PEAK/Pur Avg(RMS)  574msec(Auto) |8k MAXH B-36fdegs H
FCC Part15C 2 4GHz RSE.TST 12746 19 Mar 2018 Rev 8.5 A1 Dec 21
| 1:UL Fremont,5m Chomber B 6 Aug 2818 15:19:53
Rodioted Emissions 3-Meters
Project Number:12361688
185 Client:Sonos
Config:EUT + Support Equipment
Mode:2.4 11b_2462
g5 Tested by: 12506 JM
25
Peak Limit (dBuU/m)
75
‘e
3 5
3 6
@
o
~ Avg Limit (dBul/m)
55
a
a
A e L @ AT
£
&)
35 4
25
1 14 18
Frequency (GHz)
Ranga (G2) RGN Ref/Atn  Det/fvg Type Sueap Pla  Fowpo/Mods Position Range (o) REU/VEH Ref/Attn  Det/Avg Tgpe Sueep Pio  ¥ouporfode  Fosition
FCC Part15C 2 4GHz RSE.TST 12746 19 Mar 2018 Rev 8.5 A1 Dec 21
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REPORT NO: 12361600-E1V3 DATE: 11/7/2018
FCC ID: SBVRMO0O7 IC: 5373A-RMO0O07

RADIATED EMISSIONS

Trace Markers

Marker Frequency Meter Det "AF 1863 (daB/m) AmpICbI/Fitr/Pad (a8) DC Corr (dB) Corrected Avg Limit (dBuv/m) Margin Peak Limit (ABuUV/m) PK Azimuth Height Polarity
(GHz) Reading Reading (8) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dB)
1 *2.288 36.23 Pk 319 -21.7 0 46.43 - - 74 -27.57 0-360 102 H
2 *2.288 40.93 Pk 31.9 -21.7 0 51.13 - - 74 -22.87 0-360 200 \
3 *4.924 41.59 Pk 344 -31.4 0 44.59 - - 74 -29.41 0-360 102 H
6 *5 35.77 Pk 34.6 -29.6 0 40.77 - - 74 -33.23 0-360 102 H
4 *4.924 42.52 Pk 344 -31.4 0 45.52 - - 74 -28.48 0-360 200 \4
5 *5 33.14 Pk 34.6 -29.6 0 38.14 - - 74 -35.86 0-360 200 \

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

Radiated Emissions

Frequency Meter Det 'AF T863 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Avg Limit (dBuV/m) Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GH2) Reading Reading (dB) (dBuVim) (dB) (Degs) (cm)
(dBuv) (dBuV/im)
*2.288 40.32 PK2 31.9 -21.7 0 50.52 - - 74 -23.48 331 102 H
*2.288 34.78 MAv1 31.9 -21.7 .15 45.13 54 -8.87 - - 331 102 H
*2.288 44.87 PK2 31.9 -21.7 0 55.07 - - 74 -18.93 35 204 \
*2.288 39.74 MAv1 31.9 -21.7 .15 50.09 54 -3.91 - - 35 204 \
*4.924 45.17 PK2 34.4 -31.4 0 48.17 - - 74 -25.83 122 213 H
*4.924 36.45 MAv1 344 -314 .15 39.6 54 -14.4 - - 122 213 H
*5 40.74 PK2 34.6 -29.7 0 45.64 - - 74 -28.36 120 235 H
*5 33.03 MAv1 34.6 -29.6 .15 38.18 54 -15.82 - - 120 235 H
*4.924 45.93 PK2 344 -31.4 0 48.93 - - 74 -25.07 60 295 \
*4.924 36.91 MAv1 344 -314 .15 40.06 54 -13.94 - - 60 295 \
*5 37.32 PK2 34.6 -29.6 0 42.32 - - 74 -31.68 0 202 \
*5 27.16 MAv1 34.6 -29.6 .15 32.31 54 -21.69 - - 0 202 \

* - 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: 12361600-E1V3
FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

9.1.2. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND

2TX CDD MODE

BANDEDGE (LOW CHANNEL, CH 1)

HORIZONTAL RESULT

1ZEUL Fremont,5m Chamber B 6 Aug 2818 16:27:12
Restricted Bandedge
= Pro ject Number: 12361668
" Clignt:Sonos
Config:EUT + Support Equipment
Mode:2.4_11g_2412 H
@5 Tested by: 12506 JM
o= . 4
85 / W
e
~ Peok Limit C(dBuU/m) /f
= 7 = fl
)
o)
s 'Xﬁ"‘
65 Wv |
55 Average kLimit (dBuli/m) WWW‘ "ﬁ
" I b Rl S vttt Mt i s bk AN A 'ula,,“ BRI
i oy it ! s
=
4 ol
g TP A A0 g S RN
3 =
2. 31 18.5MH=z/ 2.415
Fregquency (GHz)
Range (Gtiz) RBU/VBU Ref/Attn  Det/Avg Tupe Suesp Pts ¥wpo/Mode Fosition | Range (G2) RBU/ VBl Ref/Atin  Det/Avg Type Sucep Pts #oups/fiods Position
1:2.31-2.415  INC-BdB)/3M  183/12  PEAK/Pur AvgGRHS)  InsectAutc)  BBBB  MAXH 345 degs i 2:2.31-2.413 IMCEBI/M  183/12 AVER/Fur AvgRYS)  TnsectAuto) BOBE  1BBTAUG 345 degs H
Low CH Bondedge - H.TST 36915 28 Dec 2015 Rev 9.5 @1 Dec 2816
Marker Frequenc Meter Det AF 1863 (dB/m) AmpICbI/Fitr/Pad (dB) DC Corr (dB) Correcte Average Limit (dBuv/m) Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
y Reading d (dg) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dg)
(dBuVim)
2 *2.389 44.07 Pk 8 -215 0 54.87 - - 74 -19.13 45 0 H
4 *2.389 30.6 RMS . -21.5 4 41.8 54 -12.2 - - 45 0 H
1 *2.39 43.21 Pk 8 -215 0 54.01 - - 74 -19.99 45 0 H
3 *2.39 30.02 RMS . -21.5 4 41.22 54 -12.78 - - 45 0 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12361600-E1V3

FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

VERTICAL RESULT

UL Fremont,5m Chamber B

12 6 Aug 2818 16:37:34
Restricted Bondedge
= Project Number: 123616808
1 Client: Sonos
Config:EUT + Support Equipment
Mode 2.4 11g 2412 U
165 Teeted by: 12506 J
95
85
e
~ Peak Limit (dBuU/m)
FE 1 OO0 00000000000t 0000000 O0OUUUOOPUUUOUHU O 000000 0000OUUOOOOUOUUUUPU FOPP OO0 00000 FOTPUPPUUOPUUURH P OVOOOOOOOOOOPUO UUPUUOOR SUUTIS SOOI
5
@
e
65
a
55 Average Limit (dBuU/m)
3
45 e
35
2.31 18.5MHz/ 2.415
Frequency (GHz)
Range (Gfiz) REU/UB Ref/Attn  Det/Avg Tps Susep Pte ¥Sups/Mode Fosition | Renge (B2 RBU/UBII Ref/Attn  Det/Avg Tupe Susep Pte ¥Sups/fods  Position
Low CH Bondedge - V.TST 3915 28 Dec 2815 Rev 8.5 @1 Dec 2616
Warker Frequency Wieter Det AF 7863 (Bim) AMPICHIFITPad (dB) BC Corr (4B) Corrected Average Limit (dBuvim) Margin Peak Limit (dBuVIm) PK AZimuth Feight Polarity
(GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
*2.39 48.51 Pk -21.5 0 59.31 74 -14.69 \
*2.39 50.67 Pk -21.5 0 61.47 - - 74 -12.53 \
*2.39 34.86 RMS -21.5 A 46.06 54 -7.94 - - \
4 *2.39 35.03 RMS -215 4 46.23 54 -7.77 26 \Y

* - indicates frequency in CFR47 Pt 15/ IC RS

Pk - Peak detector

RMS - RMS detection

S-Restricted Band
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REPORT NO: 12361600-E1V3 DATE: 11/7/2018
FCC ID: SBVRMO0O7 IC: 5373A-RMO0O07

BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

1ZKUL Fremont,5m Chamber B 6 Aug 2818 22:58:00
Restricted Bondedge
= Project Number: 12361608
" Client:Seros
Config:EUT + Support Equipment
Mode:2 . 4_11g_2462
185 Tested by:45256 JB
QKW
BCW\
E -
>~ FPeak Limit (dBuU/m3
> 7!:
3
[as}
g \\\
6|:
) Wemge Limit CoBuU/m)
Wil
Redonlutd ) M,MJWM Rt il A . g YT I N T
kbl L) Py ik | by ! e
5 4
! %W
A Pt oty MMWMVWMMWMWWWWWWWWWWMFWMMWMMW
35
2.46 18. 3MH=z/ 2.563
Frequency (GHzJ
Rangs (BHz) RE/UBl Ref/httn  Det/Avg Type Suesp Pls  #oups/fode FPosition Range (GHz) R/ VBl Ref/Attn  Det/Avg Type Sueep Pts  #5ups/Modk Fosition
1:2.46-2.563 HC-68)/3  183/12  PEAK/Par Avg(RNS)  Ineec(Auto) 8008 MAKH 53 deg H 2:245-2.563  IMCEBI/IM 18912 AUER/Far Avg(RMS)  fmsec(futc) 0B 1DOTAUG 53 degs H
High CH Bandedge - H.TST 38915 28 Dec 2815 Rev 9.5 B Dec 2816
Marker Frequency Meter Det AF 1863 (dB/m) AmpIChI/FItr/Pad (dB) DC Corr (dB) Corrected Average Limit (ABuV/m) Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
(GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.484 42.4 Pk .6 -21.5 0 53.5 - - 74 -20.5 5 10: H
2 *2.485 45.28 Pk .6 -215 0 56.38 - - 74 -17.62 5 10: H
3 *2.484 30.2 RMS .6 -21.5 4 41.7 54 -12.3 - - 5 10: H
4 *25 32.34 RMS .7 -21.4 4 44.04 54 -9.96 5 10: H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12361600-E1V3

FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

VERTICAL RESULT

1ZKUL Fremont,5m Chamber B 6 Aug 2018 23:15:13
Restricted Bandedge
= Project Number: 12361608
1 Client:Sonos
Config:EUT + Support Equipment
Mode:2.4_11g_2462
1 OS5 Tested by:45256 JB
95
S R ST
‘e
3 Peok Limit CdBuU/Mm2
3 75
@
<
)4
65
Byvengos Limit CdBul/ml
55 L T VAR L T WYL P
45
35
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Rangs (BHz) REW/UB Ref/httn  Det/Avg Type Sucsp Pls  Fawps/fode FPosition Range (GHz) R/ VBl Ref/Attn  Det/Avg Type Suee Pts  #5ups/fode  Fosition
High CH Bendedge — U.TST 38915 28 Dec 2@15 Rev 8.5 A1 Dec 2616
Marker Frequenc Meter Det 'AF T863 (dBim) AmpIChI/FItPad (46) DC Corr (08) Correcte ‘Average Limit (aBuvim) Margin Peak Limit (GBuvim) PK Azimuth Height Porarity
y Reading d (dB) Margin (Degs) (em)
(GHz) (dBuV) Reading (8)
(dBuvim)
1 *2.484 53.96 Pk -21.5 0 65.06 74 -8.94 353 169 \%
2 *2.484 53.91 Pk -21.5 0 65.01 - - 74 -8.99 353 169 A%
3 *2.484 35.31 RMS -215 4 46.81 54 -7.19 - - 353 169 A%
4 *2.484 36.1 RMS . -215 4 47.6 54 -6.4 353 169 A%

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

RMS - RMS detection
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REPORT NO: 12361600-E1V3 DATE: 11/7/2018
FCC ID: SBVRMO0O7 IC: 5373A-RMO0O07

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

| 1:UL Fremont,5m Chamber B 6 Aug 2018 20:22:20
Rodioted Emissions 3-Meters
Pro ject Number: 12361688
185 Client:Sonos
Config:EUT + Support Equipment
Mode:2.4_11g_2412
95 I Tested by:45256 JB
8|:
Peak Limit (dBuU/m)
7K
e
3 5
3 6
@
o
~ Avg Limit (dBulU/m)
55
45 I ]
35 , 1 ’wj'M M .
. WW
1 18 18
Frequency (GHz)
Range (6H) REU/UBU Ref/Attn  Det/Avg Tope Sueep Pts  ¥5ups/Mode Position | Range (62 REW/UE Ref/Atin  Det/fvg Type Swoep Pts  ¥oups/Miode Position
1:1-3 1HG-6d8)/38  B1/8 PERK/Pur Aug(RIS)  7insec(Auto) 6888 HAXH B-36Bdegs |  3:3-18 M(-6d8)/30k 87/ PERK/Pur Avg(RNS)  574nsec(Puto) 18x  HAXH 8-368degs H
FCC Part15C 2.4GHz RSE.TST 12746 19 Mar 2018 Rev 9.5 B1 Dec 2016
| 1:UL Fremont,5m Chamber B 6 Aug 2818 2B.22:208
Rodioted Emissions 3-Meters
Pro ject Number: 12361688
185 Client:Sonos
Config:EUT + Support Equipment
Mode:2.4_11g_2412
g5 Tested by:45256 JB
8:
Peak Limit (dBuU/m)
7K
e
3 5
5 6
@
o
- Avg Limit (dBulU/m)
55
4
o
7T USSR PUOTSSSRRSSPRRRRRRRRRRON SRR £ OO,
o
3 2
35 )
25
1 18 18
Frequency (GHz)
Range () REU/UBU Ref/Attn  Del/Avg Tope Sueep Pts  ¥5ups/Mode Position | Range (62 REW/UE Ref/Atin  Det/fvg Type Sweep Pts  ¥5ups/Miode Position
FCC Part15C 2.4GHz RSE.TST 12746 19 Mar 2018 Rev 9.5 B1 Dec 2816
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REPORT NO: 12361600-E1V3 DATE: 11/7/2018
FCC ID: SBVRMO0O7 IC: 5373A-RMO0O07

RADIATED EMISSIONS

Trace Markers

Marker Frequency Meter Det "AF 1863 (daB/m) AmpICbI/Fitr/Pad (a8) DC Corr (aB) Corrected Avg Limit (aBuvim) Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
(GHz) Reading Reading (d8) Margin (Degs) (em)
(dBuV) (dBuV/m) (dB)
2 *2.288 33.88 Pk 319 -21.7 0 44.08 - - 74 -29.92 0-360 102 H
4 *2.288 38.97 Pk 31.9 -21.7 0 49.17 - - 74 -24.83 0-360 200 \
5 *5 35.26 Pk 34.6 -29.6 0 40.26 - - 74 -33.74 0-360 199 H
6 *4.823 35.04 Pk 34.1 -30.7 0 38.44 - - 74 -35.56 0-360 200 \
1 1.935 24.04 Pk 31 -21.2 0 33.84 - - - - 0-360 199 H
3 1.935 24.29 Pk 31 -21.2 0 34.09 - - - - 0-360 102 \

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

Radiated Emissions

Frequency Meter Det AF 7863 (dB/m) “Amp/CbI/Fitr/Pad DC Corr (dB) Corrected "Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (d8) Reading (dBuV/m) (d8) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
*2.288 39.71 PK2 31.9 -21.7 0 49.91 - - 74 -24.09 330 117 H
*2.288 32.04 MAv1 31.9 -21.7 4 42.64 54 -11.36 - - 330 117 H
*2.288 40.15 PK2 31.9 -21.7 0 50.35 - - 74 -23.65 199 329 \
*2.288 31.21 MAv1 31.9 -21.7 4 41.81 54 -12.19 - - 199 329 \
*5 41.18 PK2 34.6 -29.7 0 46.08 - - 74 -27.92 87 224 H
*5 34.29 MAv1 34.6 -29.7 4 39.59 54 -14.41 - - 87 224 H
*4.821 40.37 PK2 34.1 -30.7 0 43.77 - - 74 -30.23 119 356 H
*4.821 28.15 MAv1 34.1 -30.7 4 31.95 54 -22.05 - - 119 356 H

* - 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: 12361600-E1V3
FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

MID CHANNEL, CH 6 RESULTS

| 1:UL Fremant,5m Chomber B 6 Aug 2018 21:89:28
Rodioted Emissions 3-Meters
= Project Number: 12361608
18 Client:Sonos
Config EUT + Support Equipment
Mode:2.4_11g_2437
g5 Tested by:45256 JB
35
Peck Limit CdBul/m>
75
‘e
3 5
3 6
@
<
~ FAvg Limit (dBulU/m) l
55
1 J
45 TR i
2 A J A
& o WWM%MW“WW e W
. WWWMW
1 18 18
Frequency (GHz)
Range (612) REU/VE Ref/Attn  Det/Avg Type Sucep Plo  #Gups/liode Fosition Fonge Gz REU/VE Ref/Attn  Dst/Avg Type Susep Pts 45ups/liode Position
1= M(-6dB) 738k 6770 PEAK/Pur Avg(RMS)  Auto [20) B-368degs H hFte MC-6dB) /30K 67/ PEAK/Pur fvg(RMD)  Auto I8k MAXH B-368degs H
b.TST 12746 19 Mor 2818 Rev 9.5 B Dec 281
| 1:UL Fremont,5m Chomber B 6 Aug 2018 21:09:20
Rodioted Emissions 3-Meters
Project Number: 12361688
185 Client:Soros
Config EUT + Support Equipment
Mode:2.4_11g_2437
g5 Tested by:45256 JB
85
Peck Limit CdBul/m>
75
e
3 5
3 6
@
T
— Avg Limit (dBul/m)
55
2
o
) OSSOSO SO | N o SRR WINSRSRSS: WSS SSSSSINS SRS S————" . .4
G 8
1o WSS S, SRR ¥ O™ RETRRPON PRI PrOY Y. i i
o5
1 18 18
Frequency (GHz)
Range (610) REUATEN Ref/Atin  Det/Avg Tupe Sueep Pla  #oups/ods  Position Range (61D REW/VBH Ref/Atin  Det/Avg Type Sweep Pto #5ups/lode Position
b.TST 12746 19 Mor 2818 Rev 9.5 Bf Dec 281

VERTICAL
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REPORT NO: 12361600-E1V3
FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

RADIATED EMISSIONS

Trace Markers

Marker Frequency Meter Det AF 1863 (dB/m) Amp/Cbl/FItr/Pad (dB) DC Corr (dB) Corrected Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
(GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)

1 *2.288 34.1 Pk 31.9 -21.7 0 44.3 74 -29.7 0-360 102 H
2 *2.288 39.23 Pk 31.9 -21.7 0 49.43 74 -24.57 0-360 200 \
3 *4.871 36.34 Pk 34.3 -31.2 0 39.44 74 -34.56 0-360 102 H
4 *7.314 35.2 Pk 35.9 -29 0 42.1 74 -31.9 0-360 199 H
5 *4.882 39.61 Pk 34.3 -31.4 0 42.51 74 -31.49 0-360 200 \
6 *7.312 34.91 Pk 35.9 -28.9 0 41.91 74 -32.09 0-360 200 \

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

Pk - Peak detector

Radiated Emissions
Frequency Meter Det. AF T863 (dB/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

*2.288 38.18 PK2 31.9 -21.7 0 48.38 - - 74 -25.62 335 103 H
*2.288 30.7 MAvV1 31.9 -21.7 4 41.3 54 -12.7 - - 127 251 H
*2.288 40.63 PK2 31.9 -21.7 0 50.83 - - 74 -23.17 51 226 \
*2.288 31.84 MAvV1 31.9 -21.7 4 42.44 54 -11.56 - - 333 115 \
*4.87 44.42 PK2 34.3 -31.2 0 47.52 - - 74 -26.48 127 105 H
*4.87 31.38 MAvV1 34.3 -31.2 4 34.88 54 -19.12 - - 175 149 H
*7.314 44.79 PK2 35.9 -29 0 51.69 - - 74 -22.31 79 283 \
*7.314 30.42 MAvV1 35.9 -29 4 37.72 54 -16.28 - - 122 373 V
*4.88 44.23 PK2 34.3 -31.4 0 47.13 - - 74 -26.87 121 102 H
*4.88 3179 MAvV1 34.3 -31.4 4 35.09 54 -18.91 - - 125 204 H
*7.313 44.28 PK2 35.9 -29 0 51.18 - - 74 -22.82 82 260 \
*7.313 30.08 MAvV1 35.9 -29 .4 37.38 54 -16.62 - - 236 148 \

* - 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: 12361600-E1V3 DATE: 11/7/2018
FCC ID: SBVRMO0O7 IC: 5373A-RMO0O07

HIGH CHANNEL, CH 11 RESULTS

| 1:UL Fremant,5m Chomber B 6 Aug 2018 21:56:489
Rodioted Emissions 3-Meters
= Project Number: 12361608
18 Client:Sonos
Canfig:ELT + Support Equipment
Mode:2.4_11g_2462
g5 Tested by:45256 JB
35
Peak Limit CdBul/m)
75
‘e
3 5
3 6
@
<
~ FAvg Limit (dBulU/m)
55
- | s AN W
. MN\M)‘MMM
1 18 18
Frequency (GHz)
Range (612) REU/VE Ref/Attn  Det/Avg Type Sucep Plo  #Gups/liode Fosition Fonge Gz REU/VE Ref/Attn  Dst/Avg Type Susep Pts 45ups/liode Position
1= M(-6dB) 738k 6770 PEAK/Pur Avg(RMS)  77nsec(huto) 6OEE  MAXH B-368degs H hFte MC-6dB) /30K 67/ PERK/Pur vg(RMS)  S7dnseciAuto) 18k MAXH B-368degs H
b.TST 12746 19 Mor 2818 Rev 9.5 B Dec 281
| 1:UL Fremont,5m Chomber B 6 Aug 2018 21:56:49
Rodioted Emissions 3-Meters
Project Number: 12361688
185 Client:Sonos
Config EUT + Support Equipment
Mode:2.4_11g_2462
g5 Tested by:45256 JB
85
Peak Limit CdBul/m)
75
e
3 5
3 6
@
T
= Avg Limit (dBul/m)
55
a
o
45 WL
&}
o
35 3
o5
1 18 18
Frequency (GHz)
Range (610) REUATEN Ref/Atin  Det/Avg Tupe Sueep Pla  #oups/ods  Position Range (61D REW/VBH Ref/Atin  Det/Avg Type Sweep Pto #5ups/lode Position
b.TST 12746 19 Mor 2818 Rev 9.5 Bf Dec 281
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REPORT NO: 12361600-E1V3

FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

Trace Markers

RADIATED EMISSIONS

Marker Frequency Meter Det AF 1863 (dB/m) Amp/Cbl/FItr/Pad (dB) DC Corr (dB) Corrected Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
(GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
2 *2.288 33.33 Pk 31.9 -21.7 0 43.53 74 -30.47 0-360 102 H
4 *2.288 38.63 Pk 31.9 -21.7 0 48.83 74 -25.17 0-360 200 \
5 *5 35.72 Pk 34.6 -29.6 0 40.72 74 -33.28 0-360 199 H
6 *4.926 36.41 Pk 34.4 -31.4 0 39.41 74 -34.59 0-360 102 \
1 1.936 24.55 Pk 31 -21.2 0 34.35 - - 0-360 199 H
3 1.936 25.52 Pk 31 -21.2 0 35.32 0-360 101 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det. AF T863 (dB/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/im) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*2.288 38.35 PK2 31.9 -21.7 0 48.55 - - 74 -25.45 331 102 H
*2.288 31.64 MAvV1 31.9 -21.7 4 42.24 54 -11.76 - - 331 102 H
*2.288 43.29 PK2 31.9 -21.7 0 53.49 - - 74 -20.51 20 208 \4
*2.288 36.58 MAv1 31.9 -21.7 4 47.18 54 -6.82 - - 20 208 \
*4.926 41.11 PK2 34.6 -29.7 0 46.01 - - 74 -27.99 117 229 H
*4.926 33.99 MAvV1 34.6 -29.6 4 39.39 54 -14.61 - - 117 229 H
*5 47.27 PK2 34.4 -31.4 0 50.27 - - 74 -23.73 185 120 \4
*5 33.01 MAvV1 34.4 -31.4 4 36.41 54 -17.59 - - 185 120 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12361600-E1V3
FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

9.1.3. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND

2TX CDD MODE

BANDEDGE (LOW CHANNEL, CH 1)

HORIZONTAL RESULT

12:LJL Fremont,5m Chomber B 7 Aug 2818 89:06:47
Restricted Bondedge
= Project Number: 12361668
1 Client:Sonos
Config:EUT + Support Equipment
Mode:2.4_11n_2412 H
185 Tested by: 12506 Jii
95 I
85 “
‘e . . (
~ Peak Limit C(dBuU/m) /\
> 7!: |
J
@ ]
z y
65 ’)f
m*ﬂ
55 Averoge Limit (dBuUym) N | i’ X
L W‘W
T PN O P P AU, U3 R a3
45| .
. I i i
P ) - gy VAR
o T AN s sy A A A A by bl
3
2.31 8. 5MH=z/ 2.415
Frequency (GHz)
Range (6H2) REL/UBl] Ref/fttn  Det/Avg Type Suesp Pis  #owps/fods  Position Range (6Hz) REW/ VB Ref/Bttn  Det/fvg Tupe Gueep Pt H5ups/fode  Position
1:2.31-2.415 NGB/ 18912 PEAK/Pir Avg(RMS)  Tnsec(hute) 83D MXH 37 degs 168| 2:2.31-2.415  IMC-6B)/3M  1B3/I2  AUER/Par Avg(RMS) lsec(Auto) 9888 1BUTAUG 37 degs 168 cn I
Low CH Bandedge - H.TST 38915 28 Dec 2815 Rev 9.5 Bi Dec 2816
Marker Frequency Meter Det "AF 1863 (dB/m) AmpICBIFitr/Pad DC Corr (dB) Corrected Average Limit Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
(GHz) Reading () Reading (dBuVim) (@8) Margin (Degs) (cm)
(dBuv) (dBuVim) (dB)
1 *2.39 52.54 Pk 2. -21.5 0 63.34 74 -10.66 7 168 H
2 *2.39 54.81 Pk 2. -21.5 0 65.61 - - 74 -8.39 7 168 H
3 *2.39 36.47 RMS 2. -21.5 .42 47.69 54 -6.31 - - 7 168 H
4 *2.389 36.65 RMS 2. -21.5 .42 47.87 54 -6.13 7 168 H

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12361600-E1V3 DATE: 11/7/2018
FCC ID: SBVRMO0O7 IC: 5373A-RMO0O07

VERTICAL RESULT

1ZKUL Fremont,5m Chamber B 7 Aug 2818 @9:32:41
Restricted Bandedge
= Project Number: 12361608
1 Client:Sonos
Config:EUT + Support Equipment
Made:Z. 4 11n 2412 U
195 Tested by 12586 Ji
95
85
< Peak Limit CdBuU/m)
S 2 e e O N NSO OSSN S OSSN WY
5
3 d
65 f
55 Averoge Limit (dBuUymo e
L T S e S I et LTt
35
2. 31 14.5MHz/ 2.415
Frequency (GHz)
Rangs (BHz) REW/UB Ref/httn  Det/Avg Type Sucsp Pls  Fawps/fode FPosition Range (GHz) R/ VBl Ref/Attn  Det/Avg Type Gueep Pts  #5ups/fode  Fosition
Low CH Bandedge — U.TST 368915 28 Dec 2@15 Rev 8.5 A1 Dec 2616
Marker Frequency Meter Det 'AF T863 (dBim) AmPpICbI/FItTPad (6) BC Corr (46) Corrected ‘Average Limit (aBuvim) Margin Peak Limit (dBUV/m) PR Azimuth Height Porarity
(GHz) Reading Reading (8) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dB)
1 *2.39 57.36 Pk 32.3 -21.5 0 68.1 - - 74 -5.84 158 161 \
2 *2.39 57.99 Pk 323 -21.5 0 68.7¢ - - 74 -5.21 158 161 \%
3 *2.39 40.76 RMS 32.3 -21.5 42 51.9 54 -2.02 - - 158 161 \
4 *2.39 41.82 RMS 32.3 -21.5 42 53.04 54 -.96 158 161 \

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

Page 49 of 67

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12361600-E1V3
FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

1ZKUL Fremont,5m Chamber B 7 Aug 2818 13:84: 36
Restricted Bondedge
= Project Number: 12361608
" Client:Seros
Config:EUT + Support Equipment
Made!Z. 4 11n 2462 H
185 It Tested by: 12506 JM
swhyuop oy
S5 \
85 1
E -
>~ FPeak Limit (dBuU/m3
> 7!: n
3
[as}
o
6|:
ulJ/mJ
5':
ol o U A b et A AR A A
UL e LA W v L
. i
WWWWMWWWWWM APl R |
35
2.46 18. 3MH=z/ 2.563
Frequency (GHzJ
Rangs (BHz) RE/UBl Ref/httn  Det/Avg Type Suesp Pls  #aups/fode FPosition Range (GHz) R/ VBl Ref/Attn  Det/Avg Type Sueep Pts  #5ups/Modk Fosition
1:2.46-2.563 HC-68)/3  183/12  PEAK/Par Avg(RNS)  Ineec(Auto) 8008 MAKH 18 degs H | 2:2.46-2.563  IMC6BI/IM 18912 AUER/Fur vgRMS)  fnsec(futc) 008 1DOTAUG 118 degs H
High CH Bandedge - H.TST 38915 28 Dec 2815 Rev 9.5 B Dec 2816
Marker Frequency Meter Det AF 1863 (dB/m) AmpICbI/FItr/Pad (dB) DC Corr (dB) Corrected Average Limit (ABuV/m) Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
(GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 484 58.3 Pk . -21.5 0 69.4 74 -4.6 11 193 H
2 *2.484 58.79 Pk . -215 0 69.89 - - 74 -4.11 11 193 H
3 *2.484 40.35 RMS . -21.5 .42 51.87 54 -2.13 - - 11 193 H
4 *2.484 40.84 RMS . -21.5 .42 52.36 54 -1.64 11 193 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12361600-E1V3
FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

VERTICAL RESULT

1ZKUL Fremont,5m Chamber B 7 Aug 2818 13:16:29
Restricted Bandedge
= Project Number: 12361608
1 Client:Sonos
Config:EUT + Support Equipment
Made:Z. 4 11n 2462 U
185 Tested by 12506 JA
95
85
G -
3 Peok Limit CdBuU/Mm2
£ A R A | I
@ P
o e
~ &
65
Avertgg)limit C(dBulJ/ml
wi]
L R A A0 | e L i
35
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Range (GHz) REL/ VBl Ref/Attn Det/Avg Tuype Suezp Pls  #owps/tode Fosition Range (6Hz) E0 Ref/Attn Det/Avg Type Suep Pte #Sups/Mode Fosition
High CH Bendedge — U.TST 38915 28 Dec 2@15 Rev 8.5 A1 Dec 2616
Marker Frequency Meter Det 'AF 1663 (dB/m) “AMPpICHIFItTPad (aB) DC Corr (dB) Corrected ‘Average Limit (dBuvim) Margin Peak Limit (aBuv/m) PK Azimuth Height Polarity
(GHz) Reading Reading (8) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dB)
1 *2.484 57.4 Pk 32.6 -21.5 0 68.5 74 -5.5 91 190 A%
2 *2.484 58.6 Pk 32.6 -21.5 0 69.7 - - 74 -4.3 91 190 \%
3 *2.484 40.11 RMS 32.6 -21.5 .42 51.63 54 -2.37 - - 91 190 \
4 *2.484 41.79 RMS 32.6 -21.5 42 53.31 54 -.69 91 190 A%

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

RMS - RMS detection
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REPORT

NO: 12361600-E1V3

FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

| 1:UL Fremant,5m Chomber B 7 Aug 2018 89:49:15
Rodioted Emissions 3-Meters
185 PF\?JECt Number: 123616088
Client:Sonos
Canfig EUT + Support Equipment
Mode:2.4 11n 2412
g5 Tested by: 12586 M
25
Peak Limit CdBul/m)
75
‘e
~
S es
@
o
- Avg Limit (dBulU/m)
55
45 ) H J
d
35 | | i a
i G i
. MWMWWWW
1 18 18
Frequency (GHz)
Range (EHz) REU/UB Ref/Attn  Det/fvg Type Sueep Pls  #owps/fode Fosition Range (eHz) REW/UBH Ref/Mtn  Det/fvg Type Sueep Pt #oups/fode  Fosition
1:4-3 M(-6dB) /30K 67/0 PEAK/Pur Avg(RMS)  7Tmsec(huto) 6AAB  HAXH B-36fdegs H kRS M(-6dBY /30K 67/ PEAK/Pur fivg(RMS)  STdmsec(Auto) 18k HAXH B-3fAdegs H
FCC Port{SC 2.4GHz RSE.TST {2746 19 Mar 2818 Rev 9.5 B1 Dec 281
1 :UL Fremont,5m Chomber B 7 Aug 2018 ¥9:49:15
Rodioted Emissions 3-Meters
Project Number: 12361688
185 Client:Sonos
Config EUT + Support Equipment
Mode:2.4 11n 2412
g5 Tested by: 12586 M
25
Peak Limit CdBulJ/m)
75
e
3 5
3 6
@
o
= Avg Limit (dBul/m)
55
2
o
7 s O SO s s SO OsS NOSOUSSROO SOUOSUON OSSO SO SOOI Y . S5,
4
=}
35
25
1 1a 18
Frequency (GHz)
Range (EHz) EED Ref/Attn  Det/fvg Tupe Suezp Pls  fowps/fode Fosition Range (EHz) REW/VBH Ref/Mtn  Det/fvg Type Suecp Pt #oups/fode Fosition
FCC Part{5C 2.4GHz RSE.TST 12746 19 Mar 26818 Rev 9.5 B1 Dec 2081
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REPORT NO: 12361600-E1V3

FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

Trace Markers

RADIATED EMISSIONS

Marker Frequency Meter Det AF 1863 (dB/m) Amp/Cbl/FItr/Pad (dB) DC Corr (dB) Corrected Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
(GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *1.6 28.96 Pk 27.7 -21.9 0 34.76 74 -39.24 0-360 102 H
2 *2.288 39.21 Pk 31.9 -21.7 0 49.41 74 -24.59 0-360 200 \
3 *5 35.86 Pk 34.6 -29.6 0 40.86 74 -33.14 0-360 199 H
5 7.239 33.68 Pk 35.9 -28.7 0 40.88 - - 0-360 102 H
4 7.239 33.67 Pk 35.9 -28.7 0 40.87 0-360 101 \
6 9.752 28.64 Pk 373 -24.8 0 41.14 0-360 199 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det. AF T863 (dB/m) 'Amp/Cbl/Fltr/Pad DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading (dB) Reading (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*1.6 35.23 PK2 27.7 -21.9 0 41.03 - - 74 -32.97 313 112 H
*1.6 27.98 MAvV1 27.7 -21.9 42 34.2 54 -19.8 - - 313 112 H
*2.288 45.23 PK2 31.9 -21.7 0 55.43 - - 74 -18.57 31 184 \
*2.288 37.21 MAvV1 31.9 -21.7 .42 47.83 54 -6.17 - - 31 184 \
*5 41.55 PK2 34.6 -29.7 0 46.45 - - 74 -27.55 87 235 H
*5 34.34 MAvV1 34.6 -29.6 42 39.76 54 -14.24 - - 87 235 H
7.239 37.76 PK2 35.9 -28.7 0 44.96 - - 346 149 \
7.24 26.94 MAvV1 35.9 -28.7 42 34.56 94 120 H
7.24 26.71 MAvV1 35.9 -28.7 .42 34.33 346 149 \
7.241 38.85 PK2 35.9 -28.8 0 45.95 94 120 H
9.752 23.53 MAvV1 37.3 -24.8 .42 36.45 353 124 H
9.753 34.58 PK2 37.3 -24.7 0 47.18 353 124 H

* - 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: 12361600-E1V3 DATE: 11/7/2018
FCC ID: SBVRMO0O7 IC: 5373A-RMO0O07

MID CHANNEL, CH 6 RESULTS

| 1:UL Fremant,5m Chomber B 7 Aug 2018 18:37:51
Rodioted Emissions 3-Meters
185 Pr‘gject Number: 123616088
Client:Sonos
Canfig EUT + Support Equipment
Mode:2.4 11n 2437
g5 Tested by: 12586 M
25
Peak Limit CdBul/m)
75
‘e
~
S es
@
o
- Avg Limit (dBulU/m) '
55
| “
45 el YT
yV N\.‘ 3 |
C
T
L o %;v‘“ Al
25
1 18 18
Frequency (GHz)
Ranga (GH2) REU/UBH Ref/Atin  Det/fivg Type Sucep Pl ¥owpo/Mods Position Range (G2 REW/VBH Ref/Attn  Deb/fvg Tgpe ) Pio  ¥oupo/Mode  Position
1:4-3 M(-6dB) /30K 67/0 PEAK/Pur Avg(RMS)  7Tmsec(huto) 6AAB  HAXH B-36fdegs H kRS M(-6dBY /30K 67/ PEAK/Pur fivg(RMS)  STdmsec(Auto) 18k HAXH B-3fAdegs H
FCC Part15C 2.4GHz RSE.TST 12745 19 Mar 2618 Rev 9.5 @1 Dec 2681
| 1:UL Fremont,5m Chomber B 7 Aug 2018 18:37:51
Rodioted Emissions 3-Meters
Project Number: 12361688
185 Client:Sonos
Config EUT + Support Equipment
Mode:2.4 11n_ 2437
g5 Tested by: 12586 M
85
Peak Limit CdBul/m)
75
e
3 5
3 6
@
o
= Avg Limit (dBul/m)
55
2
o
)OS UOSsOSSEOUOO0 FURUOOOOOO 11000 JEOUSOUOSSU HOSOOOSSROOOOSS USROS USRNSSRt SOVSUUSOSSSORS SOUSOUSSRI SOSSUUIOO SOOI SUUUOO SUUUUUS O . S
o
35 A
25
1 18 18
Frequency (GHz)
Range (610) REUATEN Ref/Atin  Det/Avg Tupe Sueep Pla  #oups/ods  Position Range (61D REW/VBH Ref/Atin  Det/Avg Type Sweep Pto #5ups/lode Position
FCC Part!5C 2.4GHz RSE.TST 12746 19 Mar 2618 Rev 9.5 Bi Dec 281
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REPORT NO: 12361600-E1V3
FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

RADIATED EMISSIONS

Trace Markers

Marker Frequency Meter Det AF 1863 (dB/m) Amp/Cbl/FItr/Pad (dB) DC Corr (dB) Corrected Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
(GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.288 34.81 Pk 31.9 -21.7 0 45.01 74 -28.99 0-360 102 H
2 *2.288 38.63 Pk 31.9 -21.7 0 48.83 74 -25.17 0-360 200 \
3 *4.876 35.43 Pk 34.3 -31.3 0 38.43 74 -35.57 0-360 102 H
6 *5 36.12 Pk 34.6 -29.6 0 41.12 74 -32.88 0-360 199 H
4 *4.873 36.49 Pk 34.3 -31.2 0 39.59 74 -34.41 0-360 101 \
5 *5 32.17 Pk 34.6 -29.6 0 37.17 74 -36.83 0-360 200 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det. AF T863 (dB/m) 'Amp/Cbl/Fltr/Pad DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading (dB) Reading (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*2.288 39.22 PK2 31.9 -21.7 0 49.42 - - 74 -24.58 321 103 H
*2.288 32.61 MAv1 31.9 -21.7 42 43.23 54 -10.77 - - 321 103 H
*2.288 43.52 PK2 31.9 -21.7 0 53.72 - - 74 -20.28 29 189 \
*2.288 37.19 MAvV1 31.9 -21.7 .42 47.81 54 -6.19 - - 29 189 \
*4.877 43.34 PK2 34.3 -31.3 0 46.34 - - 74 -27.66 122 102 H
*4.875 31.55 MAvV1 34.3 -31.3 42 34.97 54 -19.03 - - 122 102 H
*5 41.74 PK2 34.6 -29.7 0 46.64 - - 74 -27.36 90 238 H
*5 34.96 MAvV1 34.6 -29.6 42 40.38 54 -13.62 - - 90 238 H
*4.875 43.63 PK2 34.3 -31.3 0 46.63 - - 74 -27.37 97 117 \
*4.873 31.69 MAvV1 34.3 -31.2 42 35.21 54 -18.79 - - 97 117 V
*5 38.47 PK2 34.6 -29.6 0 43.47 - - 74 -30.53 237 218 \
*5 28.47 MAvV1 34.6 -29.6 .42 33.89 54 -20.11 - - 237 218 \

* - 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: 12361600-E1V3 DATE: 11/7/2018
FCC ID: SBVRMO0O7 IC: 5373A-RMO0O07

HIGH CHANNEL, CH 11 RESULTS

| 1:UL Fremant,5m Chomber B 7 Aug 2018 11:17:32
Rodioted Emissions 3-Meters
185 Pr‘gject Number: 123616088
Client:Sonos
Config EUT + Support Equipment
Mode:2.4 11n 2462
g5 Tested by: 12586 M
25
Peak Limit CdBul/m)
75
‘e
~
S es
@
o
- Avg Limit (dBulU/m)
55
45 N .
NP e Y 2
35 I )’ e
ZEJ\N’\WMW
1 18 18
Frequency (GHz)
Ranga (GH2) REU/UBH Ref/Atin  Det/fivg Type Sucep Pl ¥owpo/Mods Position Range (G2 REW/VBH Ref/Attn  Deb/fvg Tgpe ) Pio  ¥oupo/Mode  Position
1:4-3 M(-6dB) /30K 67/0 PEAK/Pur Avg(RMS)  7Tmsec(huto) 6AAB  HAXH B-36fdegs H kRS M(-6dBY /30K 67/ PEAK/Pur fivg(RMS)  STdmsec(Auto) 18k HAXH B-3fAdegs H
FCC Part15C 2.4GHz RSE.TST 12745 19 Mar 2618 Rev 9.5 @1 Dec 2681
1 :UL Fremont,5m Chomber B 7 Aug 2018 11:17:32
Rodioted Emissions 3-Meters
Project Number: 12361688
185 Client:Sonos
Config EUT + Support Equipment
Mode:2.4 11n_2462
g5 Tested by: 12586 M
85
Peak Limit CdBul/m)
75
e
3 5
3 6
@
o
= Avg Limit (dBul/m)
55
6
o
o T SR LAVt
4 5 5
5 o
35
25
1 18 18
Frequency (GHz)
Range (610) REUATEN Ref/Atin  Det/Avg Tupe Sueep Pla  #oups/ods  Position Range (61D REW/VBH Ref/Atin  Det/Avg Type Sweep Pto #5ups/lode Position
FCC Part!5C 2.4GHz RSE.TST 12746 19 Mar 2618 Rev 9.5 Bi Dec 281
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REPORT NO: 12361600-E1V3

FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

Trace Markers

RADIATED EMISSIONS

Marker Frequency Meter Det AF 1863 (dB/m) Amp/Cbl/FItr/Pad (dB) DC Corr (dB) Corrected Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
(GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
6 *2.288 38.23 Pk 31.9 -21.7 0 48.43 74 -25.57 0-360 200 \
1 *4.927 34.76 Pk 34.4 -31.4 0 37.76 74 -36.24 0-360 102 H
3 *5 35.37 Pk 34.6 -29.6 0 40.37 74 -33.63 0-360 199 H
4 *7.382 35.57 Pk 36.1 -28.3 0 43.37 74 -30.63 0-360 102 H
2 *4.923 37.54 Pk 34.4 -31.4 0 40.54 74 -33.46 0-360 101 \
5 *7.384 33.64 Pk 36.1 -28.3 0 41.44 74 -32.56 0-360 101 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter AF T863 (dB/m) 'Amp/Cbl/Fltr/Pad DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading (dB) Reading (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*2.288 43.03 PK2 31.9 -21.7 0 53.23 - - 74 -20.77 33 187 \
*2.288 36.86 MAv1 31.9 -21.7 42 47.48 54 -6.52 - - 33 187 \
*4.926 40.58 PK2 34.4 -314 0 43.58 - - 74 -30.42 40 114 H
*4.927 28.49 MAvV1 34.4 -314 .42 3191 54 -22.09 - - 40 114 H
*5 42.27 PK2 34.6 -29.7 0 47.17 - - 74 -26.83 84 234 H
*5 35.64 MAvV1 34.6 -29.7 42 40.96 54 -13.04 - - 84 234 H
*7.382 43.71 PK2 36.1 -28.3 0 51.51 - - 74 -22.49 40 104 H
*7.383 29.48 MAvV1 36.1 -28.3 42 37.7 54 -16.3 - - 40 104 H
*4.922 40.4 PK2 34.4 -31.5 0 43.3 - - 74 -30.7 275 116 \
*4.924 28.91 MAvV1 34.4 -314 42 32.33 54 -21.67 - - 275 116 V
*7.383 39.57 PK2 36.1 -28.3 0 47.37 - - 74 -26.63 289 132 \
*7.385 27.3 MAvV1 36.1 -28.3 .42 35.52 54 -18.48 - - 289 132 \

* - 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: 12361600-E1V3
FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

9.2. Worst Case Below 1 GHz

QKUL Fremont,5m Chomber B 8 Aug 2018 14:57:29
Rodioted Emissions - 3 Meters
85 PF?JE:t Number: 12361688
Client:Sonos
Config:EUT + Support Equipment
Mode 2.4 Uorst Cose
75 Tested by: 12586 M
65
55
< F
~
S 45 h
5 GPR TR T ELU 7w i
@
o
35
1 a 3
15 MMUM“WMM%M MWMM
5
36 188 1888
Frequency (MHz)
Runge (1) RENATE Ref/Atin Det/Avg Tupe Swoen Pla Foups/ode  Posivion Range (D) REW/VEH Ref/Atin  Det/Avg Tuyme Swoep Pto #oups/ode  Posibion
1:30-268 120k (-6dB)/1M  S7/1B  PEAK/LogPur-Video fmeec(futo) 488 MAXH B-368degs H | 3:200-1080 120k(-6dB)/1H  97/18 PEAK/LogPur—Videa Jnsec(futo) 8880 MAKH 8-368degs H
FCC Port{SC 38-1BBBMHz . TST 38915 {5 Jul 2814 Rev 9.5 Bf Dec 281
QKUL Fremant,5m Chomber B 8 Aug 2018 14:57:29
Radioted Emissions - 3 Meters
85 PF?JE:t Number: 12361688
Client:Sonos
Config EUT + Support Equipment
Mode:2.4_Worst Cosze
75 Tested by: 12586 M
65
55
< (
~
S 45 h
5 GPR T T ELU ) i
@
<
— 4
35 A
6
2 3
S S L 1 R S T AL
15
5
39 180 18606
Frequency (MHz)
Range (D) REUAR Ref/MAn  Dot/fvg Tupe Sweep Pla  ¥oups/fods Position Range (HD ] Ref/fbtn  Dot/fvg Tupe Swoop Pto  $oups/liode Pos ftion
FCC Port{S5C 38-1BBBMHz.TST 38915 15 Jul 2814 Rev 9.5 Bf Dec 281

VERTICAL
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REPORT NO: 12361600-E1V3

FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

Below 1GHz DATA

Trace Markers

Marker Frequency Meter Det AF T407 (dB/m) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuVv) (dBuV/m)

1 *125.0121 40.32 Pk 17.9 -27.7 30.52 43.52 -13 0-360 200 H
5 *127.9028 39.52 Pk 17.8 -27.6 29.72 43.52 -13.8 0-360 100 \
3 * 250.0065 41.25 Pk 15.5 -26.3 30.45 46.02 -15.57 0-360 100 H
6 * 250.0065 41.16 Pk 15.5 -26.3 30.36 46.02 -15.66 0-360 100 V
2 196.8557 42.44 Pk 16.1 -26.9 31.64 43.52 11.88 0-360 100 H
4 38.9273 46.29 Pk 18.8 -28.7 36.39 40 3.61 0-360 100 \

38.9417 43.14 Qp 18.7 -28.7 33.14 40 6.86 103 100 \

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

Pk - Peak detector

Qp - Quasi-Peak detector
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REPORT NO: 12361600-E1V3 DATE: 11/7/2018
FCC ID: SBVRMO0O7 IC: 5373A-RMO0O07

9.3. Worst Case 18-26 GHz

‘QEUL EMC 8 Aug 2@18 13:59:58
RF Emissions
- Order Number: 12361680
9 Client:Sonos
Configuration:EUT + Support Ecupment
Mode :llorst Case
a5 Tested by / SN:12586 JM
75 Peak Limit C(dBuU/ml
©
)
c
Roo65
5
T Avg Limit CdBuU/m)
5|:
i
s
o
=3
5
@
o
2'7\
15
18 26
Freguency (GHz)
Ranga_(GHz) REW/UEY Ref/Attn  Det/fvg Tupe Sueep Ple  fwma/ode Lokel Ronge (GHz) REWAVBH Ref/fittn  Det/fvg Tupe Sween Pta toupsdfode Lobel
1:18-26 3B/ ET/R PEAK/LogPur—Video  ldmesclfuta) BB HARH Horizantel
|18-266Hz Test.TST 389156 Jon 2815 Rev 9.5 19 Oct 2B16
WB’:UL EMC 8 Aug 20818 13:59:58
RF Emissions
= Order Number: 12361680
9 Client:Sonos
Configuration:EUT + Support Equpment
Mode:lorst Case
85 Tested by / SN:12586 JM
75 Peak Limit CdBulU/m)
E
A
b 65
L
i}
g
Avg Limit CdBuU/m)
- 55
i}
bt
3
IS
% 4
g 6
4 z c
3E ] Tt
2'7\
15
] 26
Frequsncy (GHz)
Range (6Hz) E Ref/Attn  Det/Avg Tupe Sueep Fts fowps/lode Lokel Rorge (GHz) REMAUBH Ref/fittn  Det/fvg Tupe Sucen Pts toupsiode Lobel
18-266Hz Test.TST 385 6 Jan 2615 Rev 9.5 19 Dct 2816
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REPORT NO: 12361600-E1V3 DATE: 11/7/2018
FCC ID: SBVRMO0O7 IC: 5373A-RMO0O07
18 — 26GHz DATA

Trace Markers

Marker Frequency Meter Det T89 AF Amp/Cbl (dB) Dist Corr Corrected Avg Limit Margin Peak Limit PK
(GHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin
(dBuVv) (dBuVolts) (dB)
1 20.254 37.09 Pk 32.5 -25.2 -9.5 34.89 54 -19.11 74 -39.11
2 21.301 37.31 Pk 33.2 -25.4 -9.5 35.61 54 -18.39 74 -38.39
3 24.947 37.72 Pk 34.1 -24.5 -9.5 37.82 54 -16.18 74 -36.18
4 19.718 38.21 Pk 32.5 -25.1 -9.5 36.11 54 -17.89 74 -37.89
5 22.563 38.07 Pk 33.3 -24.8 -9.5 37.07 54 -16.93 74 -36.93
6 24.351 38.78 Pk 33.7 -24.6 -9.5 38.38 54 -15.62 74 -35.62

Pk - Peak detector
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REPORT NO: 12361600-E1V3
FCC ID: SBVRMO0O7

DATE: 11/7/2018
IC: 5373A-RMO0O07

9.4. Worst Case Below 30 MHz

UL Fremont,5m Chomber B

8 Aug 2818

16:32:11

138
RF Emissions
1o Project Number: 123616008
Client:Sonos
Config:EUT + Suppart Equipment
Mode:2.4 Uorst Case
=12} Tested by: 12586 JM
78kt Peak Limit C(dBulU/m2
T ——
\\'\_
50z
P T T H
s — : o OF Limit CdBul/m
0 3014 me LBl ) o T
3 gk S 3 = i g —
5 P — i
@ —
o ; —
o : iy
Dy,
i
- g AA‘;“@,‘. "
- S e e i
P, -
Sl " o
o TR 5
-38 A
-58
2] 1 1 8 30
Frequency (MHz)
Range (Hiz) Ref/Attn  Det/Avg Tupe Sueep Pls  #upslfode Position Range (Hz) REW/UBl Ref/Attn  Det/Avg Tupe Sweep Pts  ¥5ups/Mode Position
1:.209-.15 36BC-38)/918  1/4 PEAK/Pur- Pug(RIS)  dTEmsecChuto) 16k MAXH B-368degs
2:.15-,49 10(-3d8)/30  87/0 PEAK/Pur Avg(RNS)  Jnsec(futa) 2k HAKH B-cddegs
3:.43-1.785 1BR(-3dB0/ 3 67/0 PEAK/Pur Avg(RNS)  dosec(futa) 16k HAXH B-368degs
4:1.765-38 18380/ 30 87/0 PEAK/Pur Avg(RS)  BTmsec(Auto) 27k HAIH B-368cegs

FCC 15,2683 Below 3BMHz TST 38915 23 Jan 2818

Rev 9.5 81 Dec 2816

NOTE: KDB 414788 OATS and Chamber Correlation Justification
- Based 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.
- OATs and chamber correlation testing had been performed and chamber measured test
result is the worst case test result.

Below 30MHz DATA

Trace Markers

Marker Frequency Meter Det T89 AF Amp/Cbl (dB) Dist Corr Corrected Avg Limit Margin Peak Limit PK
(GHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin
(dBuv) (dBuVolts) (dB)
1 20.254 37.09 Pk 32.5 -25.2 -9.5 34.89 54 -19.11 74 -39.11
2 21.301 37.31 Pk 33.2 -25.4 -9.5 35.61 54 -18.39 74 -38.39
3 24.947 37.72 Pk 34.1 -24.5 -9.5 37.82 54 -16.18 74 -36.18
4 19.718 38.21 Pk 32.5 -25.1 -9.5 36.11 54 -17.89 74 -37.89
5 22.563 38.07 Pk 33.3 -24.8 9.5 37.07 54 -16.93 74 -36.93
6 24.351 38.78 Pk 33.7 -24.6 -9.5 38.38 54 -15.62 74 -35.62

Pk - Peak detector
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REPORT NO: 12361600-E1V3 DATE: 11/7/2018
FCC ID: SBVRMO0O7 IC: 5373A-RMO0O07

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Fregueney of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 560 to 46
0.5-5 56 46
5-30 il S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

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

RESULTS

Page 63 of 67

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12361600-E1V3 DATE: 11/7/2018
FCC ID: SBVRMO0O7 IC: 5373A-RMO0O07

10.1.1. AC Power Line Norm

LINE 1 RESULTS

12[ZUL Fremont, CA CE Room 16 Aug 2018 23:29:30
Conducted RFI Uoltage
Project No: 12361600
186 Client Name:Sonos
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 128U / 6BHz
9p Test By: 12881 Kil
78
? 64}
] [N CFR 477 Flar 5 Class B Avg
3 sop
3 % 3
[an} \—@»\
o 36 /[ 5
2 4 Al
22 - - &
TN &}
. \ o
8 LN AN oo Y,
X e e N e
-6
15 1 18 30
Frequency (MHz)
Range (Hz) REU/UB  Ref/Altn Det/Avg Mode Sueep Pla_ Foups/fods Lobel Range (i) RBUAVBH  Ref/Attn  Det/Avg Made Suep Pts ups/flods  Label
1:.15-38 (-8 /- 82/10 /Co ls/2.25z  13.3 VARIT  Line-Ll
FCCIS CE Close B 15BkHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 26 Moy 2815

Trace Markers

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
1 159 38.48 Qp 1 0 10.1 48.68 65.52 -16.84 — —
2 .159 17.22 Ca 1 0 10.1 27.42 - - 55.52 -28.1
3 .21525 32.44 Qp 0 0 10.1 42.54 63 -20.46 — —
4 .21525 14.78 Ca 0 0 10.1 24.88 - - 53 -28.12
5 .64275 23.14 Qp 0 0 10.1 33.24 56 -22.76 — —
6 .64275 8.88 Ca 0 0 10.1 18.98 - - 46 -27.02
7 21.66225 16.46 Qp 1 .3 10.4 27.26 60 -32.74 — —
8 21.66225 13.41 Ca 1 .3 10.4 24.21 - - 50 -25.79
9 24.531 19.46 | Qp 1 3 10.5 30.36 60 -29.64 - -
10 24.53325 16.72 Ca 1 .3 10.5 27.62 - - 50 -22.38
11 26.48625 20.47 Qp 1 .3 10.5 31.37 60 -28.63 — —
12 26.48625 18.59 Ca 1 .3 10.5 29.49 - - 50 -20.51

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 12361600-E1V3 DATE: 11/7/2018
FCC ID: SBVRMO0O7 IC: 5373A-RMO0O07

LINE 2 RESULTS

| oglt_fremont, CA CE Roon 16 Aug 2818  23:29:30
Conducted RFI Uoltage
186 1 54mt Nome ‘Soroe.
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 120U / 68Hz
gp Test By:12981 KU
78
o 64}
"'g e CFR 47 Fori {5 Class B Avg
3 s5el3
> 15
2 ° 17
° 36 o
S e 5 (i
2z A 18 i
8
-6
15 1 [z 30
Frequency (MHz)
Range (MHz) RBU/UBU Ref/Attn  Det/Avg Mode Sueep Pts  #Swps/Mode  Lobel Renge (MHz) RBU/UBU Ref/Bttn  Det/Avg Made Suweep Pts  #Swps/Mode Label
FCCI5 CE Closs B 15@kHz-36MHz Stepping.TST 38915 24 Feb 2616 Rev 9.5 26 May 2815
Trace Markers
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
(MHz) Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(dBuV) C2&C3 dBuv Class B (dB) Class B (dB)
QP Avg
13 .15675 38.01 Qp 1 0 10.1 48.21 65.63 -17.42 - -
14 .15675 16.44 Ca 1 0 10.1 26.64 - - 55.63 -28.99
15 .21525 32.05 Qp 0 0 10.1 42.15 63 -20.85 - -
16 .2175 14.45 Ca 0 0 10.1 24.55 - - 52.91 -28.36
17 .63487 25.51 Qp 0 0 10.1 35.61 56 -20.39 - -
18 .64275 10.46 Ca 0 0 10.1 20.56 - - 46 -25.44
19 23.12925 18.72 Qp 1 .3 10.4 29.52 60 -30.48 - -
20 23.12925 16.9 Ca 1 .3 10.4 27.7 - - 50 -22.3
21 26.60775 21.03 Qp 1 .3 10.5 31.93 60 -28.07 - -
22 26.61 19.15 Ca 1 .3 10.5 30.05 - - 50 -19.95
23 27.159 21.13 Qp 1 4 10.5 32.13 60 -27.87 - -
24 27.159 18.3 Ca 1 4 10.5 29.3 - - 50 -20.7

Qp - Quasi-Peak detector
Ca - CISPR average detection
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