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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SONOS, INC.

PRODUCT DESCRIPTION: HOME THEATER SPEAKER

MODEL: S14

SERIAL NUMBER: 179-94-9F-3E-C0-07-0E-3 CA (Radiated Sample)

1708 94 -9F-3E-D0-05-FE-2 (Radiated Sample)
1709-94-9F-3E-D0-07-09-E (Conducted Sample)

DATE TESTED: NOVEMBER 13, 2017 - 14, 2017; February 14" - 16", 2018
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 4 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: Prepared By:
P
Hlocui_/
DAN CORONIA ERIC YU
OPERATIONS LEADER TEST 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 v04, ANSI C63.10-2013, RSS-GEN Issue 4, 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, 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
X] Chamber A [ ] Chamber D
X] Chamber B [ ] Chamber E
[ ] Chamber C [ ] Chamber F
[ ] Chamber G
[ ] Chamber H

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
Industry Canada company address code 22541 with site numbers 22541 -1 through 22541-5,
respectively.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0 except for
ISED RSS-247 Issue 2. The full scope of accreditation can be viewed at
http://ts.nist.gov/standards/scopes/2000650.htm.
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REPORT NO: 11886412-E1V6 DATE: 4/30/2018
FCC ID: SBVRM014 IC: 5373A-RM014

4. CALIBRATION AND UNCERTAINTY
41. 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

43. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.84dB
Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Radiated Disturbance, 30 to 1000 MHz 5.36 dB

Radiated Disturbance,1000 to 18000 MHz 4.32 dB
Radiated Disturbance, 18000 to 26000 MHz | 4.45 dB
Radiated Disturbance,26000 to 40000 MHz | 5.24 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 11886412-E1V6
FCC ID: SBVRM014

DATE: 4/30/2018
IC: 5373A-RM014

5. EQUIPMENT UNDER TEST

5.1.

DESCRIPTION OF EUT

The EUT is 802.11 a/b/g/n (HT20) master device. The model S14 is a high-performance all-in-
one home theater smart speaker and part of Sonos’ home sound system.

5.2.

MAXIMUM OUTPUT POWER

The transmitter has a maximum output power as follows:

Average Peak
Frequency Mode Output Power | Output Power | Output Power | Output Power
Range (dBm) (mW) (dBm) (mW)
(MHz)
2402 - 2480 BLE -3.26 0.47 -2.63 0.55
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes antenna, with a maximum gain of 2.38 dBi

5.4.

SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was LabView WiFi controller application version

2.2.

5.5.

WORST-CASE CONFIGURATION AND MODE

All measurements were performed with the AC plugged into a power source. The worst-case
configuration for below 1GHz radiated emissions were performed with the EUT including the
HDMI port exercised and the channel with the highest output power. The worst-case
configuration for radiated emissions above 1GHz, and power line conducted emissions were
performed with the EUT only and set to transmit at the channel with highest output power.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

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

with the EUT in desktop orientation.

For simultaneous transmission in the 2.4GHz and 5GHz bands, tests were conducted for
various configurations having the highest power. No noticeable new emission was found.

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

BLE: 1 Mbps.
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FCC ID: SBVRM014 IC: 5373A-RM014

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Lenovo X201 R9-BC7TG

AC/DC Adapter Lenovo ADLX90ONCT2A 11S42T441871ZF3B048J2Z
Television Sony XBR-43X830C 5082247

I/O CABLES

1 AC Power|1 AC Unshielded (1.2 AC Mains to EUT
2 Ethernet (1 RJ45 Unshielded |1.5 Laptop to EUT

3 HDMI 1 HDMI shielded 10.2

TEST SETUP

The EUT is a stand-alone unit, and the radio is exercised by Atheros Radio Test 2 (ART2-GUI)
software, via Ethernet cable.
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SETUP DIAGRAM FOR RADIATED BELOW 1GHZ TESTS

Remote

Radiated

L]

Spectrum Analyzer

AC Mains
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SETUP DIAGRAM FOR RADIATED ABOVE 1GHZ TESTS
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SETUP DIAGRAM FOR CONDUCTED TESTS

Spectrum Analyzer
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SETUP DIAGRAM FOR AC LINE CONDUCTED TEST

Spectrum Analyzer
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REPORT NO: 11886412-E1V6
FCC ID: SBVRM014

DATE: 4/30/2018

IC: 5373A-RM014

6. 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 Asset | Cal Due
Antenna, Broadband Hybrid, 30MHz to .
2000MHz W/4dB Pad Sunol Sciences Corp. JB1 T130 @ 10/16/2018
Antenna, Active Loop 9kHz-30MHz ETS-Lindgren 6502 T1683 02/17/2018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 03/07/2018
Antenna, Horn 18-26.5GHz ARA MWH-1826/B T89 05/26/2018
Power Meter, P-series single channel Agilent (Keysight) N1911A T1264 = 07/08/2018
Technologies
Power Sensor, P — series, 50MHz to Agilent (Keysight)
18GHz, Wideband Technologies N1921A T413 06/20/2018
Amplifier, 1-18GHz Miteq AFS42-00101800-25-S-42 | T493 = 12/16/2018
Amplifier, 10kHz-1GHz Agilent (Keysight) 8447D T15  08/26/2018
Technologies
Amplifier, 1-26.5GHz Keysight 8449B T404 | 07/23/2018
Filter, BRF 5150 to 5350MHz Micro-Tronics BRC50703 T1850 07/16/18
Filter, BRF 2400 to 2500MHz Micro-Tronics BRM50702-02 T1784 05/16/18
High pass filter 3GHz Micro-Tronics HPM17543 T485 12/16/18
High Pass Filter 6GHz Micro-Tronics HPS17542 T483 12/16/18
Spectrum Analyzer, PSA, 3Hz to 26.5GHz  ~\dilent (Keysight) E4440A T199 | 07/22/2018
Technologies
Spectrum Analyzer, PXA, 3Hz to 44GHz Agilent (Keysight) N9030A TO07 | 01/23/2018
Technologies
Spectrum Analyzer, PSA, 3Hz to 26.5GHz  /\dilent (Keysight) E9030A TO05 | 01/11/2018
Technologies
Agilent (Keysight)
Spectrum Analyzer, PXA, 3Hz to 44GHz Technologies N9030A T1466  04/11/2018
LISN FISCHER FCC-LISN-50/250-25-2-01 | T1310 01/17/2018
Receiver, 10kHz-7GHz ROHDE & SCHWARZ ESR T1436  01/06/2018
Test Software List
Description Manufacturer Model Version
Radiated Software UL UL EMC Ver 9.5, Dec 01, 2016
Conducted Emissions Software UL UL EMC Ver 9.5, May 26, 2015
Antenna Port Software UL UL RF Ver 6.0, Jan 19, 2017
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7. MEASUREMENT METHODS

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

6 dB BW: KDB 558074 D01 v04, Section 8.1.
Output Power: KDB 558074 D01 v04, Section 9.1.3.

Power Spectral Density: KDB 558074 D01 v04, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v04, Section 11.0.

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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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME, DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |DutyCycle| Duty Duty Cycle 1/T
B X Cycle |Correction Factor|Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
BLE 0.383 0.625 0.613 61.28% 2.13 2.611
MID CHANNEL
[ szs\ghlsrzctrum Ana!y'z‘er —-APVTSZ(Illﬂ}U),ESB EY, ‘szp)l ‘ ‘ ‘ . . ‘ (=R
Center Freq 7.442000000 GHz ] Fhvg Type: RMS w;g‘w ; 56 Frequency
NFE PNO: Fast —+— 11ig: Free Run ‘“DH‘P
IFGain:Low Atten: 10 dB
Auto Tune|
Ref Offset 11.4 dB
1LE;!BJdiv Ref 11.40 dBm
1.40 Center Freq]
880 2442000000 GHz|
-186
e StartFreq|

-3B6

2.442000000 GHz|
-8 6

-GaE

. Stop Freq|
' 2.442000000 GHz|
-786
Center 2.442000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (1001 pts) 8.000000 MHz
25 Man
1N t 471.0us 259 dBm
2 A1 t (4 383.0us (A) 0.79 dB
3 A t (A) 625.0 us (A) -0.58 dB Freq Offset|
4 0Hz
5
6
7
8 Scale Type|
9
10 i
11 _ |tos Lin|

=
@
2]

STATUS |
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LIMITS
FCC §15.247 (a) (2)

RSS-247 (5.2) (a)

6 dB BANDWIDTH

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

RESULTS

Channel Frequency | 6 dB Bandwidth [ Minimum Limit
(MHZz) (MHZz) (MHZz)
Low 2402 0.674 0.5

Middle

2440

0.674

0.5

High

2480

0.668

0.5

[ Keaht Specirum Anlyzes - APV 5 20137 ATST3 EY, Temp . = ] [ Feywght Spectrum Analyzes - APY7 5 ZILL0ATTLATSTS EY, Temp A [
E L = . 7 LIGH 2 L 5 ENSE a
Frequency Frequency
Hhvg Type: RS . #hvy Type: RMS
enter Freq 2 402003200 GPHM,Z Wide —»- Trig: Free Run m;?nnzrzmzm o Fqu 2 Mznu'?FEuo G::KZ’ Wide -~ Trig: Free Run Au;i‘";:‘!mlm
IFGaimlow  HARen: 40 dB IFGainlow  #Auen: 40 d8
Auto Tune| Auto Tune|
Ref Offset 114 dB Ref Offset 1.4 dB
o geiey_Ref 30.00 dBm o derdy__Ref 30.00 dBm
Center Freq CenterFreq|
2.402000000 GHz| 2.442000000 GHz|
StartFreq| StartFreq|
2401000000 GHz| 2441000000 GHz|
¢ Y )
Stop Freq Stop Freq|
2403000000 GHz| 2443000000 GHz|
CF Step| CF Step|
200,000 kHz| 200.000 kHz|
lAuto Man lAuto Man
Freq Offset Freq Offset
0 Hz| 0 Hz|
Scale Type Scale Type
" "
Center 2.402000 GHz Span 2.000 MHz [-°0 Lin] Center 2.442000 GHz Span 2.000 MHz|[-°8 Lin)
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz ‘Sweep 1.000 ms (1001 pts),
o e a Srans
[ Feywght Spectrum Analyzes - APY7 5 ZILL0ATTLATSTS EY, Temp A = o ]
L [ 1 lul A “
E SAvg Type: RMS Frequency
enter Fre 2.4BDIJIJ':)FIIFIUU G::': W Trig: FresRun Au;i'm;rzmm
IFGain:Low #Atten: 40 dB
Auto Tune|
Ref Offset 11.4 dB
10 daraiv  Ref 30,00 dBm
Log
Center Freq|

"

'2.480000000 GHz|

StartFreq|
2.479000000 GHz|

Stop Freq|
2.481000000 GHz|

CF Step|
200,000 kHz|
|Auto Man)|

Freq Offset
0 Hl

Scale Type

ICenter 2.480000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 2.000 MHz| |-°2 Lin)
Sweep 1.000 ms (1001 pts)
Srans|

Page 17 of 49

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: 11886412-E1V6
FCC ID: SBVRM014

DATE: 4/30/2018
IC: 5373A-RM014

8.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

Test Procedure

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth and to 1% of the span. The VBW is set to 3 times the RBW. The sweep
time is coupled. The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MHZz) (MHZz)
Low 2402 1.0315
Middle 2440 1.0313
High 2480 1.0310
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[ Vepait Specirum Analyzer - APv7 5 20I3LTLATST3 EY, Temp A [ [ eyt Speciram Ansiyaer - MLI0IITAZT BV, Temp A ==
C : 0a SensEnT ALIGNATO [02:06:51 44 Nav13, 2017 . ¢ Tson 0c ALIGH AUT0 13,0920 S Moy, 2017
enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio St None Frequency enter Freq 2.442000000 GHz Center Freq: 2442000000 GHz Racio S None Fraailsncy
NP = Trig: Free Run ‘Avg|Hold: 20720 B e = Trig: Free Run ‘AvalHold: 2072
HFGaln-Low #Amen: 30 dB Radio Devies: BTS #FGaln-Low #Anen: 30 d8 Radio Device: BTS
Ref Offset 11.4 dB Ref Offset 114 dB8
0deiy Ref 20,00 dBm 0ds@y  Ref 20.00 dBm
Log Log
Center Freq| Center Freq|
2.402000000 GHz| 2.442000000 GHz|
Center 2.402 GHz Span 2 MHz CF Step Center 2.442 GHz Span 2 MHz| CF Step
#Res BW 18 kHz #VBW 51 kHz #Sweep 100 ms| 200,000 kHz] #Res BW 18 kHz #VBW 51 kHz #Sweep 100 ms| 200,000 kHz|
lAuto Man| lAuto Man|
Occupied Bandwidth Total Power -0.23 dBm Occupied Bandwidth Total Power -0.65 dBm
1.0315 MHz FreqOffset 1.0313 MHz FreqOffset|
Transmit Freq Error 41.531 kHz % of OBW Power  99.00 % 0Hz Transmit Freq Error 53.337 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 1,072 MHz xdB -26.00 dB x dB Bandwidth 1.072 MHz x dB -26.00 dB
[ Keysight Spectram Anshyzer - AP 3 2010317, 43573 EY, Temp & T oo el
L EF 500 DC [ SENSE:INT] 1 ALIGH [02:55:33 &M Wov 14, 2017 Frequency
c Freq: 2.480000000 GH; Radio Std: N
enter Fres 2.4BDI:IIJEFEIJD GHz | T:";'F'mﬂgm Mgm;d‘ 2020 o lone
#FGainlow #Atten: 30 di Radio Device: BTS
Ref Offset 11.4 dB.
0csidiv Ref 20.00 dBm
Log
Center Freq|

2480000000 GHz|

Center 2.48 GHz

Span 2 MHz,

#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms o Step)
Occupied Bandwidth TotalPower 102 dBm s e
1.0310 MHz FreqOffset]
Transmit Freq Error 24.771 kHz % of OBW Power  99.00 % 0Hz

x dB Bandwidth 1.068MHz  xdB -26.00 dB

STans
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REPORT NO: 11886412-E1V6

FCC ID: SBVRM014

DATE: 4/30/2018
IC: 5373A-RM014

8.4.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

AVERAGE POWER

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS
TEST .
ENGINEER: 43573 Date: 11/14/17
Frequency | AV Power

Channel (MHzZ) (dBm)
Low 2402 -3.26
Middle 2440 -3.44

High 2480 377
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8.5.

LIMITS

FCC §15.247 (b)

RSS-247 (5.4) (d)

OUTPUT POWER

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 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS
TEST )
ENGINEER: 43573 Date: 11/14/17
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 -2.63 30 -32.630
Middle 2440 -2.91 30 -32.910
High 2480 -3.31 30 -33.310
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8.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

IC RSS-247 (5.2) (b)

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

RESULTS
Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -4.29 8 -12.29
Middle 2440 -4.87 8 -12.87
High 2480 -5.30 8 -13.30
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wsc STars
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REPORT NO: 11886412-E1V6 DATE: 4/30/2018
FCC ID: SBVRM014 IC: 5373A-RM014

8.7. CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC 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: SBVRM014

DATE: 4/30/2018
IC: 5373A-RM014

9. RADIATED TEST RESULTS

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) (uvV/m) at 3m (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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9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| ,-UL Fremont,5m Chomber B 13 New 2B17 14:42:84
H i Restricted Bandedge
5 i H Project Number: 11886412
15 i i i i Client:Soros
Canfig:EUT anly
Mode:FCC BLE BE H 2482 MHz
185 i i Tested by: 125686 JM
95
Il
I
BS; ,
2 I
-~ Pe I JF i /I
3 75 : b fe
@ / |
o / |
3 ; ; /
/
E5! / \
f | Bul : 2 o‘*'/ | | A
erage Limi d i¥'m 2
551 St W
bbbt et Ll J;_"\..TUIMJ;MWWMW v ‘ F' i
A5 el W & # o . : - |‘ | : | - |
. I I I |
A AT AL A AN B, SR sl i M O B g '.P%“-‘,.‘“‘\?‘W MILELT L. fly -'r-'\ by
35 }
2.3l TH. 5MH=z/ 2.415
Frequency (GHz)
Fongs (G FEHAUGU Ref/Attn  Det/Avg Tupe Serp Fta  diupaifods  Fosition Range CGHz B UL Fof/fttn  Dat/fug Type Seeap Pty SSupa/fode  Foaition
32,41 M58 /M 1812 PERK/Par AugHS)  Auto A0 Mk 223 degs 11 1MC5i I R Par g 00 1901
FCC_BLE BE H 2482 VHz.DAT 30915 28 Dec 2815 Rev 3.5 B1 Dec 2816
Marker Frequency Meter Det AF T863 (dB/m) ‘Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Correctec d Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading ) (d8) (Oegs) (em)
(dBuv) (dBuv/m)
1 *2.39 4325 Pk 32 212 0 54.05 - - 74 -19.95 223 111 H
2 *2.389 44.07 Pk 32 212 0 54.87 — — 74 19.13 223 111 H
3 *2.39 26.67 RMS, 32 -21.2 2.13 39.6 54 -14.4 - - 223 111 H
4 *2.39 27.52 RMS, 32 212 2.13 40.45 54 1355 - - 223 111 H

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

1_)RLL Fremant,Sm Chamber B 13 Nov 26817 15:87:37
25 - -
Restricted Bondedge
Pro ject Mumber: 11886412
115 Client:Sonos
Config:EUT only
Mode :FCC BLE BE U 2482 MHz
185 H —{ Tested by: 12586 JM
Els]
85
E
~ a I | ]
3 75
@
N
65
- srage Limit CdBulbm ‘ 3
H i Al
: : : it
; ‘ Lo m A
45\-..,.-,.;_“-1,-,‘. o bbb ool kot i ARt b AR A .\-*J-(w Ly
i i P
3
it
35
2. 31 H.5MHz/ 2.415
Frequency (GHz)
Rangs (Gfiz] BB Raf/Attn  Dab/ivg Tops Swsep P Woups/Mode  Fosition | Rangs (62 REWUR Ref/Atln  Dat/fva Tupe Seeen Pl #oupetids Fosition |
Low CH Bandedge - U TST 39915 28 Dec 2815 Rev 9.5 81 Dec 2816
‘Marker Frequency Meter Det "AF 7863 (dB/m) “Amp/Cbi/Fitr/Pad (dB) 'DC Corr (dB) Corrected “Average Limit (dBuv/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(6Ha) Reading Reading @8) (@8) (Dets) (em)
(dBuv) (dBuV/m)
4 *2.387 27.41 RMS 32 212 213 40.34 54 13.66 - - 66 383 v
1 *2.39 42.99 Pk 32 212 0 53.79 B - 74 2021 66 383 v
2 *2.39 43.58 Pk 32 212 0 54.38 - - 74 19.62 66 383 v
3 *2.39 25.86 RMS 32 212 213 38.79 54 15.21 B B 66 383 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11886412-E1V6 DATE: 4/30/2018
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9.1.2. BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

UL Fremont,5m Chombsr B 13 Nov 217 188634
25
Restricted Bondedge
- Project Number: 11886412
15 Client:Sonos
Config:EUT amly
Mode:FCC BLE BE H 2488 MH=z
185 Tested by: 12981 KU
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LSS SOOOUPE OO PP S OOOPPSSOOPUSRS SOROSPPRSPRSE SRRSO ; ;
Z2.46 8. 3MH=z/ 2.563
Frequency (GHz2
Rarge (62) FEU/UEN Fef/RLtn  Det/fvg Tuge Soeep Pla  Gupsifode FPosition Fange (@1 REW/UE Rel/fttn  Detifvg Tups T Fte  5epa/tods  Fosition
1:246-2 563 M-EdB)/3 18912 PEAK/Pur Avg(RNS)  Tnseclfuto)  BEBE  MRXH 373 dugn M2 | 2:2.%6-2.5 HE-6eE 17 WER/Far Rug(AMS)  Imsec(fstc)  EBER  TBOTA 273 degs 272 cb
High CH Bondsdgs - H.TST 38915 28 Dec 2815 Rev 9.5 81 Dsc 2816
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (@8) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 *2.484 5332 Pk 325 20.9 0 64.92 - - 74 9,08 273 272 H
2 *2.484 53.4 Pk 325 209 0 65 B B 74 9 273 272 H
3 *2.484 27.02 RMS, 325 20.9 2.13 40.75 54 1325 - - 273 272 H
4 *2.485 31.96 RMS 325 20.8 2.13 45.79 54 -8.21 B B 273 272 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 13 Nov 2B17 181548
25
Restricted Bondedge
= Project Number: 11886412
> Client:Sonos
Config:EUT only
Made:FCC BLE BE H 2488 MHz
185 - Tested by: 12981 KU
95
85 ..........
: Peak L B
~ = mit B 1
> (= B i
NG
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o
65 .
7’ T
. o oy age Limit CBiul/m)
- g "
i J-.w-'- il Lt |
o 3 Wbkl A et N b R A i
45
3
o
L e e R R B
2.46 T8 . 3MH=/ 2.563
Frequenoy (GHz)
Rorge (GH2) LU Ref7fitn  Det/fivg Type Sy Pis  oipa/fode Position Range @) REUALEU Rel/fkin  DobiAvg Typo ooy Pis  foupeliode Position
Hish CH Boardedge - U.TST 38915 28 Dec 2815 Rev 9.5 @1 Dac 2816
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 *2.484 51.09 Pk 325 209 0 62.69 74 1131 249 388 v
2 2484 51.88 Pk 325 209 0 63.48 - B 74 1052 249 388 v
3 *2.484 26.52 RMS 325 209 213 4025 54 1375 E 249 388 v
3 2484 331 RMS 325 209 213 46.83 54 717 249 388 v

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

Pk - Peak detector
RMS - RMS detection
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9.1.3. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HORIZONTAL
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Peak Limit (dBull/m)
75 ...................................
e
3
5 65
m
o
- A Limi CdB. ml
55
=}
Q
] B A il il it e T '
4 a
[
35 .......................................................................... Um0 T O S
2': .................
1 1H 18
Frequency (GHz)
Hange (GHz) [EIET Fef/Atin  Det/fvg Tupe Sumep s #oupa/Mode  Position | Fange (GH2) ABLUEU Ref/fttn  Det/fug lapm e Pta tGupe/Mode  Position
b TST 38915 26 Jun 2815 Rev 9.5 B1 Dec 281
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REPORT NO: 11886412-E1V6 DATE: 4/30/2018
FCC ID: SBVRM014 IC: 5373A-RM014

RADIATED EMISSIONS

Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fltr/Pa DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*4.804 45.28 PK2 344 -28.9 0 50.78 - - 74 -23.22 335 231 H
* 4.804 39.05 MAv1 34.4 -28.9 2.13 46.68 54 -7.32 - 335 231 H
*4.803 42.21 PK2 34.4 -28.9 0 47.71 - - 74 -26.29 6 365 \
*4.804 34.57 MAv1 344 -28.9 213 422 54 -11.8 - - 6 365 \
*10.827 335 PK2 37.7 -22.4 0 48.8 - - 74 -25.2 221 348 \
*10.824 21.11 MAv1 37.7 -22.5 2.13 38.44 54 -15.56 - - 221 348 \
7.012 37.66 PK2 35.8 -27.7 0 45.76 - - - - 359 355 H
16.567 30.99 PK2 41.9 -19.5 0 53.39 - - - - 0 269 \
17.526 30.99 PK2 417 -17.7 0 54.99 - - - - 263 120 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: 11886412-E1V6 DATE: 4/30/2018
FCC ID: SBVRM014 IC: 5373A-RM014

MID CHANNEL, RESULTS

HORIZONTAL

ELL Fremont, 5m Chamber B 13 Nov 2817 16:17:28

Rodiated Emissions 3-Meters

Project Number: 11886412
L Client:Sonos

Config:ELT only

Mode:FCC BLE HARM 2442 MHz

o Tested by: 12586 JH
T OSSOSO PSSRSO SOUFISSRSRSOOFE NSO OSSOSO 0SSOSO SOOI OSSN OSSO
P kL t (dBul

T e

E

3 65

k

= Limit C(dE )

Freguency (GHzJ

flange (GHz) FELLAEW Ref/tin  Det/fvg Tope Suesp Fis  #5upsMode Fasition | Ronge (GHz) AEAL/ UBU Ref/fttn  Det/fvg Type
1:1=3 BB )/ Joke 187/18 FEAK/Pur Prg(R) Tnsec (f EAAR  MAXH B-36Bdeg 1318 1M il a7/8 PEAK/Par Avg(R

L A5 ) H (-6dB) /38

Gesep Pe=  fGupsiMode  Position
HS 574msec(huta) 1Bk HAXH B3

¥ TST 38915 26 Jun 2015 Rev 9.5 @1 Dec 281
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REPORT NO: 11886412-E1V6
FCC ID: SBVRM014

DATE: 4/30/2018
IC: 5373A-RM014

VERTICAL

| I,:LL Fremont, Sm Chamber B 13 Nov 2817 16:17:28
- Radioted Emissions 3-Meters
Pro ject Number:11886412
185 i=nt : Sonas
Config:EUT only
Mode :FCC BLE HARM 2442 MHz
L Tested by: 12386 JM
BE
75
G
3 B5
m
o
- i (dBE. )
55
56
45 7
4
=)
L T e T, | PP e e e
2
1 18 18
Freguency (GHzJ
Ran: (GHz) Reu/vel Ref/Attn  Det/fvg Type Swe=p Fts  #Sups/Mode Faosition Range (GHz) REA/UBU Ref/ftin  Det/fvg Type Swsep Fes  45up=/Mode Fosition
#.TST 38915 26 Jun 2815 Rev 9.5 Bl Dec 201
Radiated Emissions
Frequency Meter Det 'AF 7863 (dB/m) Amp/Cbl/Fitr/Pa DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*4.884 43.5 PK2 34.4 -30.1 0 47.8 - - 74 -26.2 339 234 H
*4.884 36.83 MAv1 34.4 -30.1 213 43.26 54 -10.74 - 339 234 H
*9.19 33.34 PK2 36.4 -23.7 0 46.04 - - 74 -27.96 337 218 H
*9.187 22.04 MAv1 36.4 -23.7 2.13 36.87 54 -17.13 - 337 218 H
*4.885 38.88 PK2 34.4 -30.1 0 43.18 - - 74 -30.82 332 261 A
*4.884 29.58 MAv1 34.4 -30.1 213 36.01 54 -17.99 332 261 A
14.06 31.99 PK2 39.2 -20.8 0 50.39 129 295 \
14.718 31.17 PK2 40.4 -21.4 0 50.17 219 350 A
17.52 30.72 PK2 41.7 -17.5 0 54.92 358 359 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: 11886412-E1V6
FCC ID: SBVRM014

DATE: 4/30/2018
IC: 5373A-RM014

HIGH CHANNEL, RESULTS

HORIZONTAL

IIEUL Fremont,5m Chamber B

13 Nov 26817 17.686:22

Fro ject Number:11886412

Rodiated Emissions 3-Meters

TS Cliznt:Sonas
Config EUT only
Mode :FCC BLE HARM 2488 MHz
L Tested by: 12981 KU
2 I
FPeak Limit (dBul/m)
75 ..............................
e
3
=% 65
m
o
- =] Limit (dBulU/m)
55
45
35
2': ,,,,,,,,,,,,,,,,,,,
1 18 18
Freguency (GHzJ
Rar (GH=) =T Ref/fttn  Det/fvg Tupe S Fis  #Sups/Mode  FPosition Hange (GHz) REAL/ VB Ref/fttn  Det/fvg T Siemey Fes  45up=/Mode Fosition
] W61 BND LK Pog(RIS)  TheocrCiuked 669D M B 3bfdegs| 3310 IMC-6dB)/K  67/B PEK o Trg(RiS)  Sacpcthuta) 10 WG B %Bdegs H
¥ TST 38915 26 Jun 2015 Rev 9.5 Bl Dec 201
IIEUL Fremont,5m Chamber B 13 Nov 2817 17:88:22
Rodiated Emissions 3-Meters
Fro ject Number:11886412
TS Cliznt:Sonas
Config EUT only
Mode :FCC BLE HARM 2488 MHz
L Tested by: 12981 KU
2 OSSOSO UUSSSSSSOPOUSSSSSSEN JOUSSSSSSNSSSES OPURSSSSSSROE NOSSSSSSSSSSSSRN OSSOSO SN NSRS N
FPeak Limit (dBul/m)
75 ..............................
e
3
=% 65
m
o
- =] Limit (dBulU/m)
55
[}
. il b -
2 4
o o
35 .......................................................................... B0 s e e L AL Mt SRS I
2': ...................
1 1H 18
Frequency (GHz)
Hange (GHz) [EIET Fef/Atin  Det/fvg Tupe Sumep s #oupa/Mode  Position | Fange (GH2) ABLUEU Ref/fttn  Det/fug lapm Cucep Pta tGupe/Mode  Position

¥ TST 38915 26 Jun 2815

Rev 9.5 Bl Dec 261
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REPORT NO: 11886412-E1V6 DATE: 4/30/2018
FCC ID: SBVRM014 IC: 5373A-RM014

RADIATED EMISSIONS

Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pa DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d(dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*4.959 43.77 PK2 34.4 -29.7 0 48.47 - - 74 -25.53 340 254 H
*4.96 36.12 MAv1 34.4 -29.6 2.13 43.05 54 -10.95 - 340 254 H
*8.296 35.26 PK2 36.1 -25.2 0 46.16 - - 74 -27.84 277 400 H
*8.295 23.69 MAv1 36.1 -25.1 213 36.82 54 -17.18 - - 277 400 H
*16.068 29.84 PK2 41.2 -19.9 0 51.14 - - 74 -22.86 284 283 H
*16.066 18.74 MAv1 41.2 -19.9 2.13 42.17 54 -11.83 - - 284 283 H
*4.96 39.38 PK2 34.4 -29.6 0 44.18 - - 74 -29.82 114 140 v
*4.96 29.82 MAv1 34.4 -29.6 213 36.75 54 -17.25 - 114 140 v
*8.255 35.86 PK2 36.1 -26.2 0 45.76 - - 74 -28.24 356 325 A
*8.256 24.39 MAv1 36.1 -26.1 2.13 36.52 54 -17.48 - 356 325 A
*15.758 31.06 PK2 40.8 -20.1 0 51.76 - - 74 -22.24 313 301 v
*15.756 19.54 MAv1 40.8 -20.2 213 42.27 54 -11.73 - - 313 301 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11886412-E1V6 DATE: 4/30/2018
FCC ID: SBVRM014 IC: 5373A-RM014

9.2. WORST-CASE BELOW 1 GHz

HORIZONTAL

EIRUL Fremont,5m Chombsr A 16 Feb 2818 28 35:88
|Radiated Emissions - 3 Meters
; : ; | |Project Numbse: 11886412
85 i ; freeeed |l iant : SONDS
; i i Config:EUT + Support Equipnent
H H H i |Mode:BLE llorst Cose
75 : ; ; | Tested by:GAl 2485
65 f i reeeeerd i t ! i i i i
55 i i : | i i i | |
‘e | ’_
~ :
3 45 [t T T A e = (W LV
4 |
X 2
35 i e 4
| uﬂ ) l "
! »
- M"i\tw' J V i W 7
15 ML " u__kl" ;
el Ml |
I
36 188 18868
Freguency (MHz)
Forga (M) /B Ref/BLtn  Detiivg Tupe e Pls  ¥upartods Fosition Tangs (1) G Ref/Ftin  Datifvg Typm £ Pta  Wouparfods  Pasition
1:3 288 12BN/ OB PEAK/LogRur Viden Tneec(fut) 4880 MRKH B-36Adzgs H | 3:200-138 1KCEE/N BI/18  PER/LagPur Videa  Insectitc) 8808 PN B 3y H
FCC Port15C 38-1BB@MH=. TST 30915 15 Jul 2014 Fev 9.5 81 Dec 2016 |
EIRUL Fremont,5m Chombsr A 16 Feb 2818 28 35:88
|Radiated Emissions - 3 Meters
: i : L U |Project Number: | 1886412
85 ; i ; : et Tl ient : SONOS
Config:EUT + Support Equipment
Mode :BLE Worst Cose
75 Tested by:GAIZ2485
&5 i :
55 i i i I
‘e | ’_
>~ : :
3 ASpegPRet T CH LD ; T B
@ i : o
2 5 i
15 9 ] 9 i
." THN [N : ; i
| i \ Bio N \ i I "
\ L My S w o i M
oL et N I A . AL e R A J\w" 1 ACTLA 1 : | : : i ;
VA " AT W W e hw TR : ; : ; ;
eyl ol W (WA \ i :
5 | i | | |
I
38 R ) 18688
Frequency (MHz)
Forga () R Ref it Deb/ivg Tuge Sucen Pla  Foupo/fods  Fosition Fange () RO Ref/éiin Dotiivg Tupe S Pte  Bpe/fods  Fosition
FCC Port15C 38-1888MH= . TST 30915 15 Jul 2014 Fev 9.5 B1 Dac 2916 |
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REPORT NO: 11886412-E1V6

FCC ID: SBVRM014

DATE: 4/30/2018
IC: 5373A-RM014

Below 1GHz DATA

Marker Frequency Meter Det AF T130 (dB/m) Amp/Cbl (dB/m) Corrected QPkK Limit Margin Azimuth Height Polarity
(MHz) Reading Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
5 42.3349 45.75 Qp 16.2 -27.1 34.85 40 -5.15 354 103 \Y
6 66.2838 46.85 Qp 12.1 -26.8 32.15 40 -7.85 284 104 \Y
7 87.4951 51.65 Qp 11.4 -26.5 36.55 40 -3.45 311 129 \Y
2 105.7322 45 Qp 15.7 -26.3 34.4 43.52 -90.12 296 260 H
8 911.1811 22.36 Qp 26.6 -23 25.96 46.02 -20.06 322 340 \Y
4 307.714 39.85 Pk 17.6 -24.6 32.85 46.02 -13.17 0-360 101 H
3 175.6002 44.5 Pk 15.4 -25.6 34.3 43.52 -9.22 0-360 200 H
1 66.5169 43.14 Pk 12.1 -26.8 28.44 40 -11.56 0-360 300 H

Qp - Quasi-Peak detector

Pk - Peak detector
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REPORT NO: 11886412-E1V6

FCC ID: SBVRM014

DATE: 4/30/2018
IC: 5373A-RM014

9.3.

WORST-CASE 18-26GHz

HORIZONTAL

IBKUL EMC 13 Now 2817 22:11:55
RF Emissions
- Order Number: 11886412
El Client:Sonos
Configuration:EUT Only
Mode:llorst Cose 18-26 GHz
85 Tested by 7 3N:12981 KU
75 Peak Limit CdBul/m)
o
-
5
N 65
5
T Avg Limit CdBuU/md
55
0
e
o
5
=z 4
%
= > 3
35 1
25
=
18 26
Frequency (GHz)
Range_(GHz) REU/UBI Ref/Atin  Det/vg Tupe Sueep Plo #oups/Mode Lahel Ronge (6Hz) REA/VBW Ref/fttn  Det/fvg Type Sucep Pts tompofode Lobol
1:18-26 M3/ B PERK/LagPur-Video  |dncec(uta) SBB1  HAXH Hor i zartarl
|5-26GHz Test.TST 30915 6 Jom 2815 fav 9.5 19 Dct 2016

VERTICAL

IBEUL EMC 13 Nov 2817 22:11:55
RF Emissians
= Order Number: 11886412
El Client:Sonos
Configurat ian:EUT Only
Mode:llarst Cose 18-26 GHz
a5 Tested by 7 SN:12981 KU
75 Peak Limit (dBUU/m)
T
o
. 65
L
i}
>
~ S| Avg Limit CdBul/m)
5 5
ha
3
5
2 4
T
35 4 5 =)
[} o i
25
5
18 26
Frequency (GHz)
Fange (GHz) REU/UBU Ref/Atin  Det/Avg Tupe Sueep Fts Woups/fode Label Ronge (6H2) REW/VBW Ref/Attn  Det/fvg Type Sucep Pts ¥owpoifode Lobel
|9-266Hz Test TST 30915 6 Jon 2815 Rev 9.5 19 Dct 2016
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REPORT NO: 11886412-E1V6 DATE: 4/30/2018
FCC ID: SBVRM014 IC: 5373A-RM014

18-26GHz DATA

Trace Markers

Marker Frequency Meter Det T89 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB)
(dBuV) (dBuVolts)

1 19.477 34.9 Pk 325 -24.9 -9.5 33 54 -21 74 -41

2 21.876 35.69 Pk 333 -25 -9.5 34.49 54 -19.51 74 -39.51

3 24971 35.5 Pk 34.1 -24.2 -9.5 35.9 54 -18.1 74 -38.1

4 19.415 35.24 Pk 32.5 -25 -9.5 33.24 54 -20.76 74 -40.76

5 21.772 34.31 Pk 33.3 -25.1 -9.5 33.01 54 -20.99 74 -40.99

6 24.852 33.94 Pk 34 -24.3 -9.5 34.14 54 -19.86 74 -39.86

Pk - Peak detector
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REPORT NO: 11886412-E1V6 DATE: 4/30/2018
FCC ID: SBVRM014 IC: 5373A-RM014

9.4, Worst Case 9 kHz - 30 MHz

oL Fremont,5m Chomber B 13 Nov 2817 21:11:16
38 — 1 : ——

RF Emissions

1 H HI H H Project Number: 11886412
1o [ % et £ g - Sanes
i i | [ Config:EUT only
i i i P H i i i Mode:Worst Cose Below J8MHz
g : : reeet feeed H s Tested by: 12981 KU

768 o Peok Limit L‘jB_JL’-;'.n‘.J._..f i i
5]

P—

—— — imit CcBuld/m?

— —

ColBue | te)
(1)
(]
H
. )f
/
£

L
-1 B st E
""‘*M : 1 “"‘"‘g b
0] P i,
bty ) i
-56)
ala=]] A [ 18 38
Frequency (MHz)
Rarge (M2} Ref/Rltn  Det/fvg Smep Pla Foupasfode Pasition Fangs ) REW/LED Ref/fitn  Daiifvg Tups Cumep Pt fmpa/fode Posilion
1:.B@9-.15 PEAK/ P gLRNS) ABwsac(Puto) 16k HREH B-36Bckqg: "
2:.15-.49 PEf | 2k HAKH B-3Elckgs
3:.43-4.785 PEj 4 [t B-J6Bdegs
4:1.786-30 PERK/Pur Avg(RYS)  BTmseclfuto) 2k HASH §-360cegs
FCC 15,289 Below 3BMHz TST 36915 24 dct 2017 Rev 9.5 81 O=c 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.
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REPORT NO: 11886412-E1V6 DATE: 4/30/2018
FCC ID: SBVRM014 IC: 5373A-RM014

9 KHz — 30 MHz DATA

Marker Frequency Meter Det Loop Chbl Dist Corr Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) 300m Reading (dBuv/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dB/m) (dBuVolts)
5 .03393 44.42 Pk 15.3 1.4 -80 -18.88 56.97 -75.85 36.97 -55.85 - - - - 0-360
1 .04299 40.87 Pk 14.7 1.4 -80 -23.03 54.92 -77.95 34.92 -57.95 - - - - 0-360
2 19076 46.26 Pk 13.9 15 -80 -18.34 - - - - 42.01 -60.35 22.01 -40.35 0-360
6 .31104 44.09 Pk 13.8 15 -80 -20.61 - - - - 37.75 -58.36 17.75 -38.36 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)
3 99418 29.92 Pk 14.3 15 -40 5.72 27.67 -21.95 0-360
7 1.27143 28.92 Pk 14.3 15 -40 4.72 25.54 -20.82 0-360
8 11.42992 124 Pk 14.7 16 -40 -11.3 29.5 -40.8 0-360
4 11.80667 11.93 Pk 14.7 1.6 -40 -11.77 29.5 -41.27 0-360

Pk - Peak detector
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REPORT NO: 11886412-E1V6
FCC ID: SBVRM014

DATE: 4/30/2018
IC: 5373A-RM014

9.5.

WORST-CASE SIMULTANEOUS TRANSMISSION

HORIZONTAL

UL Fremont,Sm Chomber B

14 Feb

2818 18:42:18

12
Rodiated Emissions 3-Meters
Project Number: 11886412
LR Client:50NDS
Config:EUT+AC Adapter
Mode :Simultoneous Tronsmission
L S Tested by:GAIZ485
o B e i e R
< OO OOU SOt SUNNOUOOUSR | SOUSOUOSNOUOUOS SEEOOOSSSNUOUOS SUUOOOSSRROOS SOREN SRS USSR SO
£ Peck Limit CdBull/m) |
> 75|
o
e |
P — S S S I S S
| . -
Avg Limit CdBuU/m) j
- g L W O i 3
Fy . Wnigsite ]
St 13
P I o T R e
[ M i sl g \..‘4 PR )
e S y T
| 18 18
Frequency (GHz]
Rorge (6] REUAIY Raf/Attn  Delifvg Type Range (612 ROW/UR Ref/ftin  Oelifng Type Susep Pte fups/Mode Position
1173 MC-3dE)/ 38 111714 FER RIS) gs| 5:5.686-6,15 W 11714 PERK/F st nsec(futo) 2608 P B 6Bdegs
3:35.08 INC-346)/38  BI/B FERK/P, RI) 6.1 a7/8 PERK/P. RNS)  JeBmsactioko) GBCB  MIXH -3
Eo-lacetion BT+ LLAN.TST 38915 6 Feb 2818 Rev 9.5 B1 Dec 2816
12,:UL Fremont,Sm Chamber B 14 Fek 2818 18:.42:18
Radiated Emissions 3-Meters
Fro ject Number: 11886412
s Client :SONOS
Conf ig:EUT+AC Adapter
Mode:Simultareous Tronsmission
185 Tested by:GAI2485
= O SUSSSOIOUOUUOSS S SOPURSSSSTSSSOUURNE NNOOUSSNRSSSSOOOE SSSSIOOOORRSSSSROON N NSUUURNNN SO SO
<
:{z Peck Limit C(dBul/m)
> 75|
o
e |
6’: ,,,,,,,,,,,,,,,,
5
fvg Limit CdBul/md ?
55 A S .1 NS N N SN | MO SR N &)
o
4
‘Q
o o2 , 1
a
3’:\ ,,,,,,,,,,,,
18 1
Freguency (GHz
Fance (6] DL Ref/Attn  Delfivg Tope Sesep Fis  FoupsMods  Fosition | Aenge (GHD) [EE] Ref/Btin  Deting Tupe Sussp Pts  fups/fods Fosition

Co-location BT+ WLAN TST 3@315 6 Feb 2818

Rev 9.5 A1 Dec 2616
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REPORT NO: 11886412-E1V6 DATE: 4/30/2018
FCC ID: SBVRM014 IC: 5373A-RM014

SIMULTANEOUS TRANSMISSION DATA

Marker Frequency Meter Det AF Amp/Cbl/Fitr DC Corr Corrected Avg Limit Margin Peak Limit Margin UNII Non- PK Azimuth Height Polarity
(GHz) Reading T863 /Pad (dB) (dB) Reading (dBuV/m) (dB) (dBuVv/m) (dB) Restricted Margin (Degs) (cm)
(dBuv) (dB/m) (dBuV/m) (dBuV/m) (dB)
7 *1.002 39.72 PK2 27.5 -23.7 0 43.52 - - 74 -30.48 - - 24 340 H
*1.004 27.67 MAv1 27.5 -23.6 .56 32.13 54 -21.87 - - - - 24 340 H
8 *1.211 39.51 PK2 28.2 -22.8 0 44.91 - - 74 -29.09 - - 179 342 H
*1.214 27.59 MAv1 28.2 -22.9 .56 33.45 54 -20.55 - - - - 179 342 H
9 *1.222 39.69 PK2 28.3 -22.2 0 45.79 - - 74 -28.21 - - 22 378 H
*1.223 27.75 MAv1 28.3 -22.2 .56 34.41 54 -19.59 - - - - 22 378 H
10 *3.547 47.91 PK2 33 -31.7 0 49.21 - - 74 -24.79 - - 135 320 H
*3.547 415 MAv1 33 -31.7 .56 43.36 54 -10.64 - - - - 135 320 H
11 *4.884 47.31 PK2 34.4 -31.3 0 50.41 - - 74 -23.59 - - 162 254 H
*4.884 40.18 MAv1 34.4 -31.3 .56 43.84 54 -10.16 - - - - 162 254 H
12 *3.546 47.27 PK2 33 -31.7 0 48.57 - - 74 -25.43 - - 283 191 H
*3.547 40.12 MAv1 33 -31.7 .56 41.98 54 -12.02 - - - - 283 191 H
2 *10.64 51.07 PK-U 37.6 -24.1 0 64.57 - - 74 -9.43 - - 118 400 H
*10.64 39.93 ADR 37.6 -24.1 .56 53.99 54 -0.01 - - - - 118 400 H
3 *15.96 46.55 PK-U 41.1 -22 0 65.65 - - 74 -8.35 - - 135 168 H
*15.96 32.78 ADR 41.1 -22 .56 52.44 54 -1.56 - - - - 135 168 H
13 *7.326 44.1 PK2 35.9 -28.1 0 51.9 - - 74 -22.1 - - 281 385 H
*7.327 30.06 MAv1 35.9 -28.1 .56 38.42 54 -15.58 - - - - 281 385 H
5 *10.64 51.36 PK-U 37.6 -24.1 0 64.86 - - 74 -9.14 - - 118 399 H
*10.64 40.35 ADR 37.6 -24.1 .56 53.41 54 -0.59 - - - - 118 399 H
6 *15.96 45.74 PK-U 41.1 -22 0 64.84 - - 74 -9.16 - - 131 102 H
*15.959 31.29 ADR 41.1 -22 .56 50.95 54 -3.05 - - - - 131 102 H
14 *8.196 42.68 PK2 36 -27.9 0 50.78 - - 74 -23.22 - - 330 233 H
*8.196 28.77 MAv1 36 -27.9 .56 37.43 54 -16.57 - - - - 330 233 H
1 10.203 47.4 PK-U 37.4 -25.5 0 59.3 - - 74 -14.7 68.2 -8.9 128 198 H
4 10.203 48.66 PK-U 37.4 -25.5 0 60.56 - - 74 -13.44 68.2 -7.64 124 201 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average

PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 11886412-E1V6 DATE: 4/30/2018
FCC ID: SBVRM014 IC: 5373A-RM014

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Gt Conducted Limit (dBuV)
Frequency of Emission (MHZz) Quasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

*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
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LINE 1 RESULTS

"'EH Fremont, CA CE Room 13 Nov 2817 22:54:48
7 =
Conducted RFI Uoltage
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186 Cl i{lm Nare : Soros
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Freguency (MHz)
Farge (MHz) ENE Ref/Rltn Det/Avg Mode Ceaep Fla  #hps/fods  Labe Renge (HHz) PR Ref/Rttn  Det/Avg Nade Sumep Pis 4%eps/Mods  Label
111598 Se-68) /- 218 p/te 2oz 133 VAT Line-ll
FCC15 CE Closs B 158kHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 26 Moy 2815
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading C1&C3 Reading 15 Class B (dB) 15 Class B argin
(dBuv) dBuv QP Avg (dB)
1 17475 37.84 Qp 0 0 10.1 47.94 64.73 -16.79 - -
2 17475 25.54 Ca 0 0 10.1 35.64 - - 54.73 -19.09
3 .2085 36.58 Qp 0 0 10.1 46.68 63.26 -16.58 - -
4 .2085 26.42 Ca 0 0 10.1 36.52 - - 53.26 -16.74
5 24225 31.26 Qp 0 0 10.1 41.36 62.02 -20.66 - -
6 2445 23.55 Ca 0 0 10.1 33.65 - - 51.94 -18.29
7 .555 31.26 Qp 0 0 10.1 41.36 56 -14.64 - -
8 .555 28.75 Ca 0 0 10.1 38.85 - - 46 -7.15
9 6.9225 13.22 Qp 0 2 10.2 23.62 60 -36.38 - -
10 6.92475 8.79 Ca 0 2 10.2 19.19 - - 50 -30.81
11 23.07075 12.85 Qp 1 3 10.4 23.65 60 -36.35 - -
12 23.07075 8.22 Ca 1 3 10.4 19.02 - - 50 -30.98

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 11886412-E1V6
FCC ID: SBVRM014

DATE: 4/30/2018
IC: 5373A-RM014

LINE 2 RESULTS

- Fremont, CA CE Room 13 Nowv 2817 22:54:48
- Conducted RFI Uoltage
o
vice: EUT with Laptop
Test Uolt/Freq: | 28U/6BHz
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Freguency (MHz)
Range (MHz) REW/ VB Ref/Ritn  Det/Avg Hode - Fis  #epe/fode  Lobe Ronge (HHz) REW/UEY Ref/Ritn  Det/Avg Hode Sueep te  4Swpe/Mode  Lobel
FCC15 CE Close B 15BkHz-3BMHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 26 Moy 2015
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)M
(MHz) Reading C2&C3 Reading 15 Class B (dB) 15 Class B argin
(dBuVv) dBuv Qp Avg (dB)
13 .17475 38.93 Qp 0 0 10.1 49.03 64.73 -15.7 - -
14 .17475 26.28 Ca 0 0 10.1 36.38 - - 54.73 -18.35
15 .2085 35.56 Qp 0 0 10.1 45.66 63.26 -17.6 - -
16 .2085 24.86 Ca 0 0 10.1 34.96 - - 53.26 -18.3
17 .24225 31.87 Qp 0 0 10.1 41.97 62.02 -20.05 - -
18 .24225 23.34 Ca 0 0 10.1 33.44 - - 52.02 -18.58
19 .55275 30.3 Qp 0 0 10.1 40.4 56 -15.6 - -
20 .555 28.68 Ca 0 0 10.1 38.78 - - 46 -7.22
21 6.9135 12.61 Qp 0 .2 10.2 23.01 60 -36.99 - -
22 6.9135 7.81 Ca 0 .2 10.2 18.21 - - 50 -31.79
23 23.4375 12.29 Qp 0 3 10.4 22.99 60 -37.01 - -
24 23.4375 7.7 Ca 0 3 10.4 18.4 - - 50 -31.6

Qp - Quasi-Peak detector

Ca - CISPR average detection
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