CERTIFICATION TEST REPORT

Report Number. : 12166253-E1V3

Applicant : SONOS INC.
614 CHAPALA STREET
SANTA BARBARA, CA 93101, U.S.A
Model : S18
FCCID : SBVRMO016
IC 5373A-RM016
EUT Description : 802.11 a/b/g/n HT20 CLIENT DEVICE
Test Standard(s) FCC 47 CFR PART 15 SUBPART C

ISED RSS-247 ISSUE 2
ISED RSS-GEN ISSUE 5

Date Of Issue:
October 10, 2018

Prepared by:

UL Verification Services Inc.
47173 Benicia Street
Fremont, CA 94538 U.S.A.
TEL: (510) 771-1000
FAX: (510) 661-0888

\‘\”l”/’///

"”'/,
/ 1 \\\‘\\

?

M
\>>
,//I/

VAT e

TESTING TR
NVLAP Lab code: 200065-0



REPORT NO: 12166253-E1V3

FCC ID: SBVRMO016

DATE: 10/10/2018
IC: 5373A-RM016

REPORT REVISION HISTORY

Issue
Rev. Date Revisions Revised By
Vi 9/13/2018 Initial Issue -
V2 10/1/2018 Updated Section 2 & 6 K.Kedida
V3 10/10/2018 Updated Section 9.3 K.Kedida

Page 2 of 41

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

FAX:(510) 661-0888



REPORT NO: 12166253-E1V3 DATE: 10/10/2018
FCC ID: SBVRMO016 IC: 5373A-RM016

TABLE OF CONTENTS

REPORT REVISION HIST O RY oottt ettt ettt ettt et e e et e et eaneens 2
TABLE OF CON T ENT S ettt ettt ettt et et et e e et e et et et e e e e e e e e e eenees 3
1. ATTESTATION OF TEST RESULTS oottt ettt e e e e st s e e e eans 5
2. TEST METHODOLOGY .euiiiiiiiiiiiiiiiee ettt ettt et et s s s e st e et e et et st st ss s e s earereensenees 6
3. FACILITIES AND ACCREDITATION ..ottt e e e e e eneen 6
4., CALIBRATION AND UNCER T AINTY ittt ettt ettt e e e e st et s s e s s eneenaenneen 7
4.1. MEASURING INSTRUMENT CALIBRATION ..ottt et ea e e 7
4.2, SAMPLE CALCULATION L.uitit ettt ettt ettt e e e e e e e aenaaans 7
4.3. MEASUREMENT UNCE R T AIN T Y Lottt ettt e e enaeens 7
5. EQUIPMENT UNDER TEST .. ittt ettt et e et e et e e et e et e e et e e aaeeeeas 8
5.1, EUT DESCRIPTION ..ottt ettt et e et e e e et e e e e e e e e enaenees 8
5.2.  MAXIMUM OUTPUT POWER. ... cu ittt eaaaen 8
5.3. DESCRIPTION OF AVAILABLE ANTENNAS .. .ottt e e e 8
5.4. SOFTWARE AND FIRMWARE ... ..ottt ettt e e et et e e eaeeaees 8
5.5. WORST-CASE CONFIGURATION AND MODKE ..ot 8
5.6. DESCRIPTION OF TEST SETUP . ettt ettt et e e e e et e eanees 9
6. MEASUREMENT METHOD .. ..ttt ettt ettt et et et e e e et s e s e st s e senaeneanas 11
7. TEST AND MEASUREMENT EQUIPMENT ...couniiii et 12
8. ANTENNA PORT TEST RESUL TS . it ettt aaaes 13
8.1. ONTIME AND DUTY CY CLE .. ettt e e e e e e aaeans 13
8.2, 9900 BAND M DT H ...oeeeieee e e ettt et 14
8.3, B OB BAND WV ID TH ...ttt e ettt ettt et e e aana 15
T S O 1O I I = U I = 1YL P 16
8.5, AVERAGE POWER ...ttt ettt ettt et et et e e e e e e e e e e enaenns 17
8.6. POWER SPE CT RAL DENSITY ettt et eaaaas 18
8.7. CONDUCTED SPURIOUS EMISSIONS ...ttt eaneas 19
0. RADIATED TEST RESUL T S ..o ittt ettt ettt et et e e s et e e e enaenaannas 21
9.1. LIMITS AND PROCEDURE ... e e 21
9.2. TRANSMITTER ABOVE L GHaZ ... 22
9.3, WOrSt Case BEIOW S0 IMHZ ...ttt e e e e e e e enaeans 32
9.4, WOrSt Case BeIOW L GHazZ ...ttt e e e e e eaaeanas 33
Page 3 of 41

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: 12166253-E1V3 DATE: 10/10/2018

FCC ID: SBVRMO016 IC: 5373A-RMO016

0.5, WOISE CASE 18-26 GHaZ ... oot e et e e e e e e eanes 35

10. AC POWER LINE CONDUCTED EMISSIONS ...t eea e 37

11. ]l 1L 1 o (O 1 1 1 T 40
Page 4 of 41

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: 12166253-E1V3 DATE: 10/10/2018
FCC ID: SBVRMO016 IC: 5373A-RM016

1. ATTESTATION OF TEST RESULTS
COMPANY NAME: SONOS INC.

614 CHAPALA STREET

SANTA BARBARA, CA 93101, U.S.A
EUT DESCRIPTION: 802.11a/b/g/n HT20 CLIENT DEVICE
MODEL: S18

SERIAL NUMBER: 78-28-CA-F0-00-2E-C (Radiated Sample)
78-28-CA-F0-00-14 (Conducted Sample)

DATE TESTED: July 23 — 30, 2018

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. 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:
] f-.— --\"L

dfnl‘wu_j _1@_
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, KDB 558074 D01 v5, 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) [0 Chamber L (ISED: 2324A-3)

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

Chamber G (ISED:22541-4)

oo|o|o

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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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 | 3.84 dB
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

The EUT is 802.11a/b/g/n HT20 CLIENT DEVICE.

5.2. MAXIMUM OUTPUT POWER

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

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

2402 - 2480 BLE -0.96 0.80

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes Printed Circuit Board (PCB) antenna, with a maximum gain of 3.9 dBi.
5.4. SOFTWARE AND FIRMWARE
The EUT software ware installed during testing was 44.2-53220-RF-Complianc_20180523.

The test utility software used during testing was Sonos Compliance GUI V2.2.

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated bandage, harmonics, and spurious emissions from 1 GHz to 18GHz were performed.
The EUT was set to transmit at the Low/Middle/High channels with designed (target) output
powers.

Radiated emission below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT was set to transmit at the channel with highest output power as worst-
case scenario.

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

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer |Model Serial Number FCCID
Laptop Lenovo X201 SON-00000964 N/A
AC Adapter Lenovo ADLX65NLT2A 11S3620029177200315AJU |N/A
Charging Base Lenovo X200 1S43R8781R934HPB N/A
/O CABLES
1/O Cable List
Cable Port # of identical | Connector | Cable Type Cable Remarks
No ports Type Length (m)
1 AC Power 1 AC Unshielded 2 AC Mains to EUT
2 Ethernet 1 RJ45 Unshielded 10 EUT to Laptop
3 |DCPower 1 DC Shielded 1.2 AC/DC Adapter to Laptop
4 [ACPower 1 AC Unshielded 1 AC Mains to AC/DC Adapter
TEST SETUP

The EUT is a stand-alone unit, and the radio is exercised by Sonos Compliance GUI V2.2 test
utility software via Ethernet.
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SETUP DIAGRAM

EUT

AC MAINS
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6. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Section 11.8.1. Option 1

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

Power Spectral Density; ANSI C63.10 Section 11.10.3 Method AVGPSD-1.

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

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

Conducted emissions in restricted frequency bands: ANSI C63.10 Section 11.12.2.

Band-edge: ANSI C63.10 Subclause -11.13.3.4 Integration method -Trace averaging across ON
and OFF times DC correction

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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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
ggnd'[;'f'er' 100kHzto 1GHz, | |\ et Packard 8447D T15 08/14/2018
Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences Corp. | JB1 T407 05/10/2019
Antenna, Horn 1-18GHz ETS-Lindgren 3117 1863 06/21/2019
-00101 -25-S-
RF Amplifier MITEQ 4A;S42 00101800-25-5 T1165 04/23/2019
AMF-4D-01 -30-
Amplifier, 1 to 8GHz, 35dB Miteq Inc. 59p 01000800-30 T1573 04/03/2019
Spectrum Analyzer, PXA, 3Hz | Agilent (Keysight)
2 201
to 44GHz Technologies N3030A 71450 02/05/2019
Spectrum Analyzer, PXA, 3Hz | Agilent (Keysight)
T111 12/21/201
to 44GHz Technologies N3030A 3 /21/2018
Spectrum Analyzer, PSA, 3Hz | Agilent (Keysight)
T14 4/16/201
to 44GHz Technologies N3030A 66 04/16/2019
Power Meter, P-series single | Agilent (Keyaght) N1911A T1271 07/17/2019
channel Technologies
Power Sensor, P-series, Agilent (Keysight)
N1921A T122 4/10/201
50MHz to 18GHz, Wideband | Technologies ? > 04/10/2019
Antenna, Active Loop SkHz- | 5 power Corp. | AL-130R T1866 10/10/2018
30MHz
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 Receiver 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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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor [ Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
BLE 0.384 0.626 0.613 61.34% 2.12 2.606

DUTY CYCLE PLOTS

e Keysight Spectrum Analyzer - Swept SA = | e
[ RF [s0e bc | [ | sEnNSE:INT] | ALIGN AUTO  [04:40:37 PMJul 24,2018 F
[Center Freq 2.402000000 GHz | #Avg Type: RMS TRACE[TT 305 6 requency
PNO: Fast —»— 1rig: FreeRun TYPEP
IFGain:Low Atten: 10 dB DET|
Auto Tune
10 dBidiv  Ref 0.00 dBm
Lug
-10.0 Center Freq
200 2.402000000 GHz
-30.0
A StartFreq
0o 2.402000000 GHz
-B0.0
-70.0
w0 StopFreq
) 2.402000000 GHz
-a0.0

Center 2.402000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #/BW 50 MHz Sweep 1.267 ms (1001 pts) 8.000000 MHz
Auto Man

VKR WODELTRCISC X | ¥ | FUNCION [ FUNCTIONWDI] __FUNCTION VALUE Rl e
1 N t 129.2 us -31.70 dBm
2 A1 t (A} 383.8 us (A) -0.94dB
3 M t (A} 625.7 s (A) -0.36 dB Freq Offset
4 0 Hz
5 =
6
7
8 Scale Type
9
10 Lo Lin
11 o i =n
4 »r
MsG [fy/sTaTUs
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8.2.

LIMITS
None; for reporting purposes only.

RESULTS

99% BANDWIDTH

Channel

99% Bandwidth
(MHZz)

Frequency
(MHZz)

Low

2402 1.036

Middle

2440 1.036

High

2480 1.036

[ Keyeiaht Specirum Aralyeer - AP0 SOTL2IR) GAINES, Coneucted & e [ eyt Spectmam Amlyzes - AP SOTIZ18) GAIBAES Comcucted & =
L Al N 03:17:16 AM Aug 02, 2018 L & E i I SEM I 05:32:17 A dug 02, 2018
enter Freq 2.402000000 GHz Center Freq: 2402000000 GHz Radio Std: None Frequency Cemter Freq: 2.440000000 GHz Radio Std: None Frequency
— NFE == Trig: Free Run AvglHold: 2020 == Trig: FreeRun fold: 2020
AFGain:Low  #Atten: 30 d5 Radio Device: BTS AFGainLow  #Atten: 3068 Radio Device: BTS
Ref Offset 10.66 dB
0 dBidi Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
CenterFreq| Center Freq|
2.402000000 GHz 2440000000 GHz
Center 2.402 GHz Span 2 MHz, CF Step, Center 2.44 GHz Span 2 MHz| CF Step
#Res BW 18 kHz #VBW 51 kHz #Sweep 100 ms 200 000 kHz| Res BW 18 kHz #VBW 51kHz #Sweep 100 ms| 200,000 kHz|
Man| |Auto Man
Occupled Bandwidth Total Power 1.92 dBm Occupied Bandwidth Total Power 2.39 dBm
1.0360 MHz FreqOffset 1.0363 MHz FreqoOffset
Transmit Freq Error <75.230 kHz % of OBW Power 99.00 % OHz Transmit Freq Error -84.160 kHz % of OBW Power 99.00 % 0 Hz]
x dB Bandwidth 1.071 MHz x dB -26.00 dB x dB Bandwidth 1.073 MHz x dB -26.00 dB
p— sTarus
[ Feyoght Spectrum Arslyas: - AP0 SIOTLI, GALIES, Concucted o
L w NSE.D 05:33:28 AM Au02, 2018
enter Freq 2.480000000 GHz Center Freq: 2480000000 GHz Radio Std: None Frequency
B NFE o= Trig: Free Run AvglHold: 20120
AFGainiLow  #Atisn: 30 dB Radio Devics: BTS
10 cBidly Ref 20.00 dBm
og
Center Freq|
2480000000 GHz
Center 2.48 GHz Span 2 MHz CFStep
Res BW 18 kHz #VBW 51kHz #Sweep 100 ms 200,000 kHz]
Man)
Occupied Bandwidth Total Power 2.15 dBm
1.0362 MHz Freqofiset
Transmit Freq Error -93.620 kHz % of OBW Power 99.00 % 0 Hz
x dB Bandwidth 1.072 MHz x dB -26.00 dB
wsa sTame
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8.3.

LIMITS

6 dB BANDWIDTH

FCC §15.407 (e)

RSS-247 5.2 (a)

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

RESULTS

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHZz) (MHZz) (MH2z)
Low 2402 0.678 0.5

Middle

2440

0.690

0.5

High

2480

0.678

0.5
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i w nace i v : nace
I S sorwige = Trig: FreeRun Avamo: 2020 TiFEM e L L S FRowde = Trig: Free Run AveHol: 2020 e
IFGain:Low #Atten: 40 dB i ‘Sweep Time| IFGain:Low #Atten: 40 dB i Sweep Time|
0.0 ms 100 ms|
Ref Offset 10.2 dB lauto Man)| Ref Offset 102 dB lAuto Man|
0 dB/di Ref 30.00 dBm 0 dBidi Ref 30.00 dBm
Log - Log -
Sweep Sefup¥| Sweep Setup¥|
W W
s # ¢
Gate | Gate.
[offLO] [OffLO]
Points| Points|
1001 1001
Center 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz.
#Res BW 100 kHz #VBW 300 kHz #Sweep 50.00 ms (1001 pts) HRes BW 100 kHz #VBW 300 kHz #Sweep 100.0 ms (1001 pts)
; [ : [
[ Keysight Spectrum Analyzer - APv8 AIGL215), 16063 OG, Temp & o - el
5 0 e ]
- Hhvg Type: RMS Sweep/Control
L S oW = Trig: Free Run AveHol: 2020
IFGain:Low #Atten: 40 dB Sweep Time|
100 ms|
Ref Offset 102 dB lauta Man|
10 deidiv Ref 30.00 dBm
Log \
Sweep Setup»|
/ ¢
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REPORT NO: 12166253-E1V3 DATE: 10/10/2018

FCC ID: SBVRMO016 IC: 5373A-RM016
8.4. OUTPUT POWER
LIMITS

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

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for a gated peak reading of power.

RESULTS

Tested By: 16069_0G

Date: 7/25/2018
Channel Frequency Peak Power Limit Margin

Reading
(MH2z) (dBm) (dBm) (dB)

Low 2402 -1.020 30 -31.020
Middle 2440 -0.964 30 -30.964
High 2480 -1.107 30 -31.107
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8.5.

LIMITS

None; for reporting purposes only.

AVERAGE POWER

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered

as an offset in the power meter to allow for a gated peak reading of power.

RESULTS

Tested By: 16069_0G
Date: 7/25/2018
Channel Frequency AV power
(MHz) (dBm)
Low 2402 -1.370
Middle 2440 -1.390
High 2480 -1.460
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FCC ID: SBVRMO016

DATE: 10/10/2018
IC: 5373A-RM016

8.6.

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

POWER SPECTRAL DENSITY

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

RESULTS

Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2402 -2.62 8 -10.62

Middle

2440

-2.65

8

-10.65

High

2480

-2.75

8

-10.75
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REPORT NO: 12166253-E1V3 DATE: 10/10/2018
FCC ID: SBVRMO016 IC: 5373A-RM016

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

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

RESULTS
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FCC ID: SBVRMO016

DATE: 10/10/2018
IC: 5373A-RM016

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

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

TEST PROCEDURE

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

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. 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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9.2.

TRANSMITTER ABOVE 1 GHz
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

_ UL
25

Fremont,5m Chamber B 24 Jul zd18

17:86:24

Restricted Boandedge
Project Number:12166253

fun]
w

Client:Sonos

Config EUT + Support Eguipment
Mode :BLE 2482

Tested by: 12981 KU

CdBul/m)

t CdBEulh/m)

e I..n

Pl ‘HB‘ U u\'.‘=

i W
N o Ao b A o e oS £ i el U by
35 i
2. 31 18.5MHz/ 2.415
Frequency (GHz)
Fange (62 FEU/UB Ref /Atin  Detifvg Tpe Pte  ®upoMode Fosition | Rangs (B2 REW UL Ref /ftin  Del/feg Tupe Susep Pts  ¥oepoifiode FPosilion
VSRl MM e TR Aa®E)  lmentiial (60 W Midegs | 22012415 MFEVH  IBAZ AERFur fegHS)  froectule) BB 1BETAVE 314 doge 395
Low CH Bondedys — H.TST 38915 28 Dec 2815 Rev 5.5 B1 Dsc 2815
Marker Frequency Meter Det AF T863 (dB/m) AmpIChIFItr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuvim) Margin ‘Peak Limit (ABuv/m) PK Azimuth Reight Polarity
(GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
2 2389 2881 | RMS 323 215 212 4173 54 1227 - - 314 306 H
1 *2.39 4559 Pk 323 215 0 56.39 - - 74 1761 314 306 H
2 *2.39 46.84 Pk 32.3 215 0 57.64 - - 74 1636 314 306 H
3 +239 2638 | RMS 323 215 212 393 54 147 - - 314 306 H

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

Page 22 of 41

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: 12166253-E1V3 DATE: 10/10/2018
FCC ID: SBVRMO016 IC: 5373A-RM016

VERTICAL RESULT

‘_5L|L Fremont,5m Chamber B 24 Jul zd18 16:53:86
2 - - -
Restricted Boandedge
' Project Number:12166253
L Client:Sonos
Config:EUT + Support Equipment
Mode :BLE 2482
a5 Tested by: 12981 KU
95
B b ereereermmeeeeeeesmmeeeesbeeecesmmseeeeecesmmmesaas e eesssns e eeeereeeessaseshecessanseee s eesan e eessane e s sammmna e bensan e eereneesans s p s eeeeereeseesanesese b eesceee| s seeeeesbenesnneeseeessan oo eeeshesanseseeeessaeeeseeeed
E
| S S S (S (S SO, S B S A
@
Ti.
o
S S S R—
P a \“'.
H 2 o : iy,
. y 21 Wy
Average Eimit CdBulk/n ¢ i ™
55 Ll ool SOOI N ‘m'"“'%""" SUUSOUUOUOR L FSURRR I OSSR ..
i AT
| v
i i i L A
45 A, ks i oo o e A b M e o T R
45
O
35
2,31 18.SMHz/ 2.415
Frequency (GHz)
Fange (GHz) FEWAJE Ref/Attn  Det/ivg Tupe Sweep Ptz FwpsMode Fosition | Range (B0 REW/VEl Ref/Atin  Det/fvg Tupe Sucep Fte topsiiode Fosition
Low CH Bondedge - U.TST 30915 28 Dec 2815 Rev 8.5 Bl Dec 2816
Marker Frequency Meter Det AF T863 (dB/m) AmpICbI/FItr/Pad DC Corr (dB) Corrected Average Limit Margin Peak Limit (dBuvim) PK Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.39 45.79 Pk 323 215 0 56.59 - - 74 1741 274 393 v
2 *2.389 46.2 Pk 323 215 0 57 - - 74 17 274 393 v
3 *2.39 27.56 RMS 32.3 -21.5 212 40.48 54 -13.52 - - 274 393 \%
4 *2.388 28.57 RMS 323 215 2.12 41.49 54 1251 - - 274 393 v

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

HORIZONTAL RESULT

UL Fremont,S5m Chamber B 24 Jul 2@18 17:31:16
i Restricted Bondedge

' : : : i Praject Number:12166253
15 : S S— ! Client:Sonos

H H Config EUT + Support Eguipment
: Mode (BELE 2488

....... o] Tested by: 12981 KU

fun]
w

CdBul/m)
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ol il E,‘,._","hf,'fl..l..w.Lllt.'.-*.;-.,,.,;..»WL‘ J

P LT RETNN WC PTEM R Y
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35
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Farge () U Ref/ittn  Dat/ivg Top Pte FwpoMode Position | Range (B2) FEW/UE Fef/itin  Det/fvg Tupe Sacep Pio  Foupe/iiode Posilion
1:2.46-2.563 HC-BdE1/H 189712 PEAK/] ’ur Ag (RM) | ac" uta)  BABB  HAKH 35 degs | 2:2.46-2.56 1M(-5aB)/ M 183/12 AVER/Far fivg (RHS nsec(fut 8620 180TAlE 35 dege 395
High CH Bondedge — H.TST 38515 28 Dec 2815 Rev 9.5 81 Dec 2816
Marker Frequency Meter Det AF 1863 (dB/m) AmpIChI/FIt/Pad DC Corr (dB) Corrected Average Limit Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuvim) (dB) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 484 54.63 Pk ) 215 0 73 - - 74 -8.27 05 395 H
2 *2.484 54.99 Pk ) 215 0 .09 - - 74 7.91 05 395 H
3 2484 28.35 RMS . 215 2.12 4157 54 12.43 - - 05 395 H
4 485 35.17 RMS . 215 2.12 48.39 54 5.61 B B 05 395 H

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

. ~UL Fremont 5m Chamber B
25 : T

24 Jul zd18

Restricted Boandedge
Project Number:12166253

13 : Client:Sonos
‘ Config EUT + Support Equipnant
: Mode :BLE 2488
&5 i Tested by: 12981 Kil
95
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(&)
35
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Range (GHz) FEU/UBU Fef/Attn  Del/fvg Tpe Sweep Fit:  #5upeMode Position | Ronge (B4 REW/VEL Ref/fkin  Dst/feg Type Susep Pte F5gpeiods  Fosition
High CH Bondedge - U.TST 38915 28 Dec 2015 Rev 8.5 Bl Dec 2816
Marker Frequency Meter Det AF 1863 (dB/m) AmpICBI/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuv/m) Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
(GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.484 55.53 Pk 32.6 -21.5 0 66.63 74 -7.37 281 377 \
2 *2.484 55.46 Pk 32.6 -21.5 0 66.56 - - 74 -7.44 281 377 i
3 *2.484 26.22 RMS 32.6 -21.5 212 39.44 54 -14.56 - - 281 377 \
4 *2.484 34.26 RMS 32.6 -21.5 2.12 47.48 54 -6.52 281 377 \

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

LOW CHANNEL RESULTS

HRUL Fremant,5m Chomber B 24 Jul 2818 18:89: 14
Reodiated Emissions 3-Meters
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25 B D i B i S .
Config:EUT + Support Equipment
Mode:BLE 2482
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Mode:BLE 2482
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FCC Port|5C 2 4GHz RSE.TST 12746 19 Hor 2018 Rev 3.5 81 Dec 2816

VERTICAL
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RADIATED EMISSIONS

Radiated Emissions

Frequenc Meter Det AF T863 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)

(GHz) (dBuv) (dBuV/m) (dB)

*1.25 3241 PK2 28.3 -22.4 0 38.31 - - 74 -35.69 183 105 \
*1.25 2278 MAv1 28.3 -22.4 212 30.8 54 -23.2 - - 183 105 \
*4.803 51.8 PK2 34 -30.1 0 55.7 - - 74 -18.3 147 307 H
*4.804 46.66 MAv1 34 -30.1 212 52.68 54 -1.32 - - 147 307 H
*4.803 46.99 PK2 34 -30.1 0 50.89 - - 74 -23.11 301 227 \
*4.804 40.06 MAv1 34 -30.1 212 46.08 54 -7.92 - 301 227 \

* - 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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MID CHANNEL RESULTS

i IbU_ Fremant, Sm Chamber B 24 Jul 2818 18:39:23
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-1 M(-638) 38k 87 PERK/Fur RvgRNS)  Tlmsectfuto) €038 MAKH B 368iegs H -1 N6/ B, FEEK/Pur Avg(RI)  5lnsec(futo) 1Bk MH +360degs
FCC PortiSC 2.4GHz RSE.TST 12745 19 Mar 2818 Rev 9.5 BY Dec 2816
| IbLL Fremont,5m Chamber B 24 Jul 2BI18 18:39:23
Radiaoted Emissions 3-Meters
Project Number: 12166253
185 Client:Sonos
Config:EUT + Support Equipment
Mode :BELE 2442
95 i Tested by: 12981 KU
85
FPeak Limit CdBull/m)
75
E
3 65
@
o
- Avg Limit (dBul/m)
55
2
a5 o .
[=]
a
a5 L T i
aQ
25t
1 ] 18
Frequency (GHz)
Range (6112} FEI/VE Ref/iitn  Det/fvg Tupe Sucep Fla  Hiups/fode  Fosition Fange (6l1z) U Ref/fttn  Dol/ivg Tupe Swoep Fls  ®ups/fhds  Fosition
FCC Port1SC 2.4GHz RSE.TST 12745 19 Mar 2818 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12166253-E1V3 DATE: 10/10/2018
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

Radiated Emissions

Frequency Meter Det AF T863 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
*4.883 52.3 PK2 343 -314 0 55.2 - - 74 -18.8 138 256 H
*4.884 47.28 MAv1 343 -31.4 212 52.3 54 -1.7 - - 138 256 H
*4.883 49.61 PK2 343 -314 0 52.51 - - 74 -21.49 282 335 \
*4.884 44.06 MAv1 343 -31.4 212 49.08 54 -4.92 - - 282 335 \

* - 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: 12166253-E1V3 DATE: 10/10/2018
FCC ID: SBVRMO016 IC: 5373A-RM016

HIGH CHANNEL RESULTS

HRUL Fremant,5m Chomber B 24 Jul 2818 17:39: 11
i Rodioted Emissions 3-Meters
Project Number: 12166253
2L A g il
Config:EUT + Support Equipment
Mode:BLE 2488
95 Tested by:12981 KU
L) PP OOO D SSODOOsOs RO OO FOo SO OOOP SR (OO OOsooOs oo OsosDSoos TS HOUOOOoosS PP SOBTOUOTOTSTOTSIN SOOI SRR SOTOTST SOOI PSSO OSSO
ea imit Bull/m]
75 et eeesen ettt emssesee e e et s se e s sebes e s e e
A
E
3 -
3 65
©
o
- Avg Limit (dBull/m)
55 ‘
g
....... g
A
1 18 18
Frequency (GHz)
Farge (62 R Raf/fitn  Dot/Avg Typo Seocp Pla  Fiups/lbde Position fange (GHD) WA fel /Al Dotfivg Typs Swcp Fis #oupo/fiode  Position
143 NGB/ LB PO/ Rvg(HS)  Tlesscliuto) GED  WRH Blbdegs H | 3318 M6 87 FERK/Far Avg(RMS)  STdnsectuto) 1Bk MO B-3ddage H
FCC Port!5C 2.46Hz RSE.TST 12746 19 Hor 2818 Rev 9.5 B1 Dec 2616
HRUL Fremant,5m Chomber B 24 Jul 2818 17:39: 11
i Rodioted Emissions 3-Meters
Project Number: 12166253
2L RO A g il
Config:EUT + Support Equipment
Mode:BLE 2488
95 Tested by:12981 KU
5 S T S
Feal fmit cdBull/m) H
75k SO UOUUS SSUUSOOSUN SSUUSSOUOSRSTONS NSO RO SOOI COROROSUR SUVORIOP SO SO SOOI SO
A
E
3 -
3 65
©
o
- Avg Limit (dBull/m)
55
2
45} - SR
s
[
35 g P
25
1 18 18
Frequency (GHz)
Farge (6 O Raf/fitn  Dot/Avg Typo Seocp Pla  Fiups/lbde Position Range (GHD) WA Fel /Al Dotfivg Typs Swcp Fis #oupo/fiode Position
FCC Port|5C 2 4GHz RSE.TST 12746 19 Hor 2018 Rev 3.5 81 Dec 2816
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REPORT NO: 12166253-E1V3 DATE: 10/10/2018
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

Radiated Emissions

Frequency Meter Det AF T863 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
*4.96 52.45 PK2 345 -30.9 0 56.05 - - 74 -17.95 135 279 H
*4.96 47.68 MAv1 345 -30.9 212 53.4 54 -6 - - 135 279 H
*4.959 48.4 PK2 345 -30.9 0 52 - - 74 -22 285 321 \
*4.96 4292 MAv1 345 -30.9 212 48.64 54 -5.36 - - 285 321 \

* - 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: 12166253-E1V3 DATE: 10/10/2018
FCC ID: SBVRMO016 IC: 5373A-RM016

9.3. Worst Case Below 30 MHz

SPURIOUS EMISSIONS 9 kHz TO 30 MHz (WORST-CASE CONFIGURATION)

UL Fremont,Sm Chamber B 25 Jul 2818 21:34:48

1364
RF Emizsions
_ Praject Mumber: 12166253
18 Cl it Somos
Conf Ig:EUT + Support Eguipment
Mode :BLE Worst Case
ad Tested by: 12981 KU
7EL Peak Limit (aBuliym)
—
—
SBke T
" o —— T—
s T M OF Limit CdBul/m)
3
Q T 7
- f LN R 3
e e ¥
Wl
i, N
Wediog T
':'”"‘r-.- f::)‘ i

Frequency C(MHz2
Ref 7Attn s Fwpa/fods  Position | Range (HHz) RO/ UBY Ref/fttn  Delifug Tupe Seetp Pt #oups/fods  Fosition
a1/4 ko MAXH 8- 36Bdeqs
81/8 2T MRKH 8-360deg;
a7/ MEXH 8-6Bdegs
a7/ HeXH - J6dege

FCC 15,289 Below 38MHz TST 38915 24 Oct 2017 Rev 9.5 Bl 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 30 MHz Data

Trace Markers

Marker Frequency Meter Det Loop Antenna Cbl Dist Corr Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading (dB/m) (dB) 300m Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuv) (dBuVolts)
1 .1296 30.64 Pk 14 14 -80 -33.96 45.37 -79.33 25.37 -59.33 0-360
5 .13154 29.97 Pk 14 14 -80 -34.63 45.24 -79.87 25.24 -59.87 0-360
2 .19066 45.29 Pk 139 15 -80 -19.31 42.01 -61.32 22.01 -41.32 0-360
6 .23144 45.17 Pk 13.9 15 -80 -19.43 40.33 -59.76 20.33 -39.76 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Antenna (dB/m) Cbl (dB) Dist Corr (dB) 40Log Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuv) (dBuVolts)
7 .58736 36.86 Pk 14 15 -40 12.36 32.23 -19.87 0-360
3 1.07543 30.42 Pk 14.3 15 -40 6.22 26.99 -20.77 0-360
4 18.04856 11.16 Pk 14.6 1.6 -40 -12.64 29.5 -42.14 0-360
8 26.48706 18.03 Pk 12.9 1.7 -40 -7.37 29.5 -36.87 0-360

Pk - Peak detector
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REPORT NO: 12166253-E1V3
FCC ID: SBVRMO016

DATE: 10/10/2018
IC: 5373A-RM016

94. Worst Case Below 1 GHz

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

95UL Fremont,5m Chamber B 25 Jul 2818  28:45:38
Radioted Emissions - 3 Meters
Pro ject Number: 12166253
Jec
85 “{Client Soros
ConfigEUT + Suppart Equipment
Mode :BLE Worst Cose
75 Tested by 12981 Kil
65
55
e : (
D: -
@ |
<

5 -
EL%] Ted 1804
Freguency (MHz)
Range (Hitz) B Ref/Attn  Det/fg Tope Suoep Pt #oups/Mode  FPosition | Renge (Miz) /U Ref/bttn  Detifvg Type Sucep Fto  foupn/Mode Fosition
133280 1ZBh(-GE)/H GT/1E FERK/LogPar-Uideo  Insoc(Autal 4800 HROH 8-36Bdegs | 3:200- 1600 12BN 91D PE/Logfur-Uideo Imectiudo) BED MK 8-3ldegs H

FCC Port15C 38-1008MHz . TST 38915 15 Jul 2814

Rev 9.5 81 Dec 2016

HORIZTONAL

95UL Fremont,5m Chamber B 25 Jul 2818  28:45:38
Rodiated Emissions - 3 Meters
Fro ject Number: 12166253
85 “{Client Soros
ConfigiEUT + Suppart Equipment
: ; Mode :ELE Worst Cose
75 Tested by: 12981 KU
65
55
e ! (
3 A5 ePR T B J :
m H H
N ] 7 6
aQ ; 2 - . AR SO
i R . VA
W ! I
W ? ' lJ Jhuw'w' " l
Wiy ("
15
ELE] zlE] iELEE]
Freguency (MHz)
Range (W) AU Ref /it Det/ing Tgpe Tooor Fro  FoupsiMods Fosition | Renge (W12 T Ref/tin Dot/ Tope ) Pio  Foupe/fode Position

FCC Port15C 38-1008MHz . TST 38915 15 Jul 2814

Rev 9.5 81 Dec 2016

VERTICAL
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REPORT NO: 12166253-E1V3 DATE: 10/10/2018
FCC ID: SBVRMO016 IC: 5373A-RM016

Below 1GHz Data

Marker Frequency Meter Det AF T407 (dB/m) Amp/Cbl (dB) Correcte QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading d (dB) (Degs) (cm)
(dBuV) Reading
(dBuVv/m)
4 32.5932 41.61 Pk 233 -28.8 36.11 40 -3.89 0-360 100 Vv
5 63.0736 51.66 Pk 11.9 -28.4 35.16 40 -4.84 0-360 100 \4
1 95.8708 49.67 Pk 13.2 -28 34.87 43.52 -8.65 0-360 300 H
2 156.6403 47.45 Pk 16.3 -27.3 36.45 43.52 -7.07 0-360 200 H
6 188.2259 48.8 Pk 15.2 -27 37 43.52 -6.52 0-360 100 \
3 192.5408 47.68 Pk 15.5 -26.9 36.28 43.52 -7.24 0-360 100 H
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REPORT NO: 12166253-E1V3

FCC ID: SBVRMO016

DATE: 10/10/2018
IC: 5373A-RM016

9.5.

Worst Case 18-26 GHz

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

‘QEUL EMC 28 Jul 2818  05:44:28
RF Emissions
= Order Numker: 12166253
9 Client;:Sonos
Conf i guration:EUT + Support Equipmert
Mode:BLE Worst Cose
a5 Tested by / SN:12981 KU
75 Peok Limit C(dBul/m2l
E
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§
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5
T 55 Avg Limit CdBulUs/md
»
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o
3 45
@
Z

25
=
18 26
Frequency (GHz)
Range (BHz) BB Ref/fttn  Det/fvg Type Sueep Pls fhups/Mode Lobel Ronge (6! E Ref/ttn  Det/Avg Tope Sueep Pls tupsfliade Lakel
1:18-26 H38)/H 8178 FEAK/LocPur-Uideo  I4nsectfuta) 9EB1  MAKH Hor izontal
18-266Hz Test . TST 36915 & Jon 2815 Rev 9.5 19 Oct 2816
‘Q:UL EMC 28 Jul 2818  B85:44:28
RF Emissions
= Orcer Number: 12166253
9 Client:Sonos
Conf i guration:EUT + Support Equipmert
Mode :BLE Worst Cose
a5 Tested by / SN:12381 KU
75 Peak Limit C(dBul/m)
E
0
P B9
L
]
>
- - Avg Limit CdBul/md
5 B
P
3
3 5
2 4
T
= g
4 2 a
35 a Lt PO Y YA PR Rl ¥ TR
25
=
18 26
Frequency (GHz)
Range (BHz) REUAB Ref/fttn  Det/fvg Type Sueep Pis toups/Mods Lobel Ronge (GHz) REM/VBU Ref/fttn  Dot/Avg Tupe Sueep Pis tups/Mlade Lakel
18-266Hz Tect.TST 38915 6 Jon 2815 Rev 9.5 19 Oct 2816

VERTICAL
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REPORT NO: 12166253-E1V3 DATE: 10/10/2018
FCC ID: SBVRMO016 IC: 5373A-RM016

18 - 26GHz DATA

Marker Frequenc Meter Det T89 AF Amp/Cbl (dB) Dist Corr Corrected Avg Limit Margin Peak Limit PK
y Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin

(GHz) (dBuV) (dBuVolts (dB)

)

1 19.309 36.64 Pk 324 -25.1 -9.5 34.44 54 -19.56 74 -39.56
2 21.241 35.87 Pk 33.2 -25.3 -9.5 34.27 54 -19.73 74 -39.73
3 23.945 37.36 Pk 33.4 -24.2 -9.5 37.06 54 -16.94 74 -36.94
4 18.693 35.88 Pk 32.5 -24.2 -9.5 34.68 54 -19.32 74 -39.32
5 21.832 36.91 Pk 33.3 -24.9 -9.5 35.81 54 -18.19 74 -38.19
6 23.878 37.07 Pk 33.5 -24.1 -9.5 36.97 54 -17.03 74 -37.03
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REPORT NO: 12166253-E1V3 DATE: 10/10/2018
FCC ID: SBVRMO016 IC: 5373A-RM016

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

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

" Decreases with the logarithm of the frequency.

RESULTS

Page 37 of 41

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: 12166253-E1V3 DATE: 10/10/2018
FCC ID: SBVRMO016 IC: 5373A-RM016

LINE 1 RESULTS

1 ”1U_ Fremont, CA CE Room 27 Jul 2818 18:26:58
o Conducted RFI Uoltage

H H H H I H H Project No: 12166253
L) S H i frermmerrereesasasnnan, fvreeaeeenns 1 imnt. Name :Sonos
EUT Canfig:EUT + Support Equiment

Test Ualt/Freq! 128 Usc / SBHz
9z Test By:29435 TC
4] PSSRSO USSPV JUSORIPRIPNE SHRUROPRY WIGHIPRY NUURRIN WOSPES NGRS SR NORISSPRORIUORIOPRIPRIRRE SOSSIURIOHIVIIPRIORE NOPOSPRIPRIGHE VEURSURRIS WRVPIORE WEUORSE SUJORIE TRUPR SUEOE SOOHROPRIURORHIUOROPIORIOHIPIITH SORUSPRIPRIUROR
- 54"'::..7.-.,.‘._.:.:.7 e 0 S S i
: g —
3 56
- .
P TN |
) FUUSSSOORRRNN SO Woers SN i .X:E‘ _,W.L - - ///“n\\*-_:‘ P _JA
-6
15 i Ta 39
Frequency (MHz)
. I’;th OHz) EI‘:EJ};IR! RRE‘:;‘EM DE;.:\F Hode 12-;‘”2—')«; :3-.} 1?.4}“;;\'-# I:t:_u ?4.—.7- (MHz) REL/UBU Ref/fttn \\h-hrj Mode Susep Pt #Sups/Mode oba
FCCIS CE Class B 1SAkHz-3AMHz Stepping. TST 38915 24 Feb 2816 Rev 9.5 26 Moy 2815
Trace Markers
Range 1: Line-L1 .15 - 30MHz
Marker Frequenc Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuv) C1&C3 dBuv Class B (dB) Class B (dB)
QP Avg
1 .15675 28.5 Qp 1 0 10.1 38.7 65.63 -26.93 - =
2 .15675 14.19 Ca 1 0 10.1 24.39 - — 55.63 -31.24
3 .16575 24.48 Qp 1 0 10.1 34.68 65.17 -30.49 - =
4 177 10.56 Ca 0 0 10.1 20.66 - — 54.63 -33.97
5 19725 22.99 Qp 0 0 10.1 33.09 63.73 -30.64 - =
6 19725 10.55 Ca 0 0 10.1 20.65 - — 53.73 -33.08
7 2175 20.46 Qp 0 0 10.1 30.56 62.91 -32.35 - =
8 .2175 8.22 Ca 0 0 10.1 18.32 - — 52.91 -34.59
9 .65175 7.58 Qp 0 0 10.1 17.68 56 -38.32 - =
10 .6495 -1.32 Ca 0 0 10.1 8.78 - — 46 -37.22
11 1.059 9.63 Qp 0 1 10.1 19.83 56 -36.17 - -
12 1.059 9.21 Ca 0 1 10.1 19.41 - - 46 -26.59

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 12166253-E1V3 DATE: 10/10/2018
FCC ID: SBVRMO016 IC: 5373A-RM016

LINE 2 RESULTS

1 -’HU_ Fremont, CA CE Room 27 Jul 2818 18:26:58
o Conducted RFI Uoltage
T I ; ; EHN O S R I Froject No: 12186253
EUT Zcm{ig'ELlT + EuaFnrt Equiment
Test Ualt7Freq: 128 Uoc / GBH=
92 Test By:29435 TC
4] PSSRSO USSPV JUSORIPRIPNE SHRUROPRY WIGHIPRY NUURRIN WOSPES NGRS SR NORISSPRORIUORIOPRIPRIRRE SOSSIURIOHIVIIPRIORE NOPOSPRIPRIGHE VEURSURRIS WRVPIORE WEUORSE SUJORIE TRUPR SUEOE SOOHROPRIURORHIUOROPIORIOHIPIITH SORUSPRIPRIUROR
o G m—a T B B e B S S
: — —
5 sd
5 "hjj1n557| ::j |
1825 :
2219 l_ad ig
8 |
-6
15 ] g 39
Frequency (MHz)
Farge (WHz) RBU/UBY Ref/ittn  Dat/fvg Mode Susap Fts  $Sups/Mode  Lobel Ronge (MHz) REL/UBU Ref/fttn  Det/fvg Mode Susep Pts  #Sups/Mode oba
FCCIS CE Class B 1SAkHz-3AMHz Stepping. TST 38915 24 Feb 2816 Rev 9.5 26 Hoy 2815
Trace Markers
Range 2: Line-L2 .15 - 30MHz
Marker Frequenc Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuv) C2&C3 dBuv Class B (dB) Class B (dB)
QP Avg
13 .15225 26.88 Qp 1 0 10.1 37.08 65.88 -28.8 - -
14 .15675 13.56 Ca 1 0 10.1 23.76 - - 55.63 -31.87
15 .16575 24.79 Qp 1 0 10.1 34.99 65.17 -30.18 - -
16 177 12.31 Ca 0 0 10.1 22.41 - - 54.63 -32.22
17 177 23.93 Qp 0 0 10.1 34.03 64.63 -30.6 - -
18 177 12.31 Ca 0 0 10.1 22.41 - - 54.63 -32.22
19 .19725 21.04 Qp 0 0 10.1 31.14 63.73 -32.59 - -
20 .19725 10.39 Ca 0 0 10.1 20.49 - - 53.73 -33.24
21 .2175 18.77 Qp 0 0 10.1 28.87 62.91 -34.04 - -
22 .2175 8.17 Ca 0 0 10.1 18.27 - - 52.91 -34.64
23 1.059 9.63 Qp 0 1 10.1 19.83 56 -36.17 - -
24 1.059 9.51 Ca 0 1 10.1 19.71 - - 46 -26.29

Qp - Quasi-Peak detector
Ca - CISPR average detection
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