CERTIFICATION TEST REPORT

Report Number. : 11886412-E1V5

Applicant : SONQOS, INC.
614 CHAPALA STREET
SANTA BARBARA, CA, 93101, U.S.A

Model : S14
FCCID : SBVRMO014
ISED : 5373A-RM014
EUT Description : HOME THEATER SPEAKER
Test Standard(s) : FCC 47 CFR PART 15 SUBPART C

ISED RSS - 247 ISSUE 2
ISED RSS-GEN ISSUE 4

Date Of Issue:
March 14, 2018

Prepared by:

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

VIAD

TESTING
NVLAP LAB CODE 200065-0



REPORT NO: 11886412-E1V5
FCC ID: SBVRM014

DATE: 3/14/2018
IC: 5373A-RM014

REPORT REVISION HISTORY

Issue

Rev. Date Revisions Revised By
V1 12/5/2017 Initial Release D. Coronia
V2 12/13/2017 Updated Section 2 and 8.1 D. Coronia
V3 02/22/2018 ;J%dated section 5.5, 5.6, 9.2, 11. Added section C. Susa

Updated EUT description from Wireless Smart

va 03/12/2018 Speaker to Home Theater Speaker C.Susa
V5 03/14/2018 Updated Product description, Section 5.1 C. Susa

Page 2 of 49

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: 11886412-E1V5 DATE: 3/14/2018
FCC ID: SBVRM014 IC: 5373A-RM014

TABLE OF CONTENTS

TABLE OF CONTENTS ..ottt e ettt ettt e e e e e e e e eettbba e e e e aaeeennne 3
1. ATTESTATION OF TEST RESULTS ...ttt e e e eaeens 5
2. TEST METHODOLOGY ..ttt ettt ettt e et e e e e et e e e eeta s e e eaea e e aeeeaaaaee 6
3. FACILITIES AND ACCREDITATION ...ttt eeeeeeees 6
4. CALIBRATION AND UNCERTAINTY Lttt e et eeeeeeeees 7
4.1. MEASURING INSTRUMENT CALIBRATION ....uuiiiiiiiiiieiiiii e 7
4.2,  SAMPLE CALCULATION ...ttt ettt e et e e e et eaaaa e eaees 7
4.3. MEASUREMENT UNCERTAINTY Lottt ettt eeaai e 7
5. EQUIPMENT UNDER TEST ..ottt e e et e e e aa e e e et e aaees 8
5.1. DESCRIPTION OF EUT ..ottt e et e e e e e e e ena e eeees 8
5.2, MAXIMUM OUTPUT POWER......cci ettt eain e 8
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ...t 8
5.4. SOFTWARE AND FIRMWARE..... ..o e 8
5.5. WORST-CASE CONFIGURATION AND MODE ......c.uiiiiiiiiiiiiiiiiin e 8
5.6. DESCRIPTION OF TEST SETUP .....uu ittt eain e 9
6. TEST AND MEASUREMENT EQUIPMENT ...oouiiiii et 14
7. MEASUREMENT METHODS ...ttt e e e e et e e e e aaa s 15
8. ANTENNA PORT TEST RESULTS ...t 16
8.1. ONTIME, DUTY CYCLE ...ttt e e e 16
8.2, B AB BANDWIDTH....cciiiiiiiiieeee et 17
8.3, 99% BANDWIDTH ....uuiiiiii ittt e et e et e e e et s 18
8.4, AVERAGE POWER ... .ttt e et eeae s 20
8.5, OUTPUT POWER.... ...t et e et e et e e e eea s 21
8.6. POWER SPECTRAL DENSITY ..uiiiiiiiiiet sttt e et e et e e s eaan e e eaen s 22
8.7. CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS.......ccccoiiiiiiiineeiiiiineeeciin, 24
9. RADIATED TEST RESULTS ..ottt ettt e et e et e e e e et e e e eeen s 26
9.1. TRANSMITTER ABOVE 1 GHZ ...uiiiie e 27
9.1.1. BANDEDGE (LOW CHANNEL) .. .uuiiiiiiiiiiitiiies et e e et e e e e e aeannas 27
9.1.2. BANDEDGE (HIGH CHANNEL).....cii ittt 29
Page 3 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-E1V5 DATE: 3/14/2018

FCC ID: SBVRM014 IC: 5373A-RM014
9.1.3. HARMONICS AND SPURIOUS EMISSIONS .....coiiei e 31
9.2.  WORST-CASE BELOW 1 GHazZ....ooieeeeeeeeeeee e 37
0.3, WORST-CASE 18-26GHZ ......oieniieiieiie ettt et et e et et e e st e e e e eenneens 39
9.4, WOISt Cas@ O KHZ = 30 MHzZ... oo e e et e e e e e eneees 41
9.5. WORST-CASE SIMULTANEOUS TRANSMISSION ....coiteieeeee e, 43
10. AC POWER LINE CONDUCTED EMISSIONS .. .ouiiiii ittt a e e e 45
N o MU S = o (@ O S TR 48
Page 4 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-E1V5 DATE: 3/14/2018
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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:
a7 )
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
<] 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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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:
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-E1V5
FCC ID: SBVRM014

DATE: 3/14/2018
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 Atheros Radio Test 2 (ART2-GUI).

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

Page 12 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-E1V5 DATE: 3/14/2018
FCC ID: SBVRM014 IC: 5373A-RM014

SETUP DIAGRAM FOR AC LINE CONDUCTED TEST

Spectrum Analyzer
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REPORT NO: 11886412-E1V5
FCC ID: SBVRM014

DATE: 3/14/2018

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

LOWC

MID CHANNEL

HANNEL

[ Keaht Specirum Anlyzes - APV 5 20137 ATST3 EY, Temp . = ] [ Feywght Spectrum Analyzes - APY7 5 ZILL0ATTLATSTS EY, Temp A [
E . Z o 7 L L 5 sl G 03.08:50 24 Moy 14, 2017
Frequency Tance - Frequency
Hhvg Type: RS . #hvy Type: RMS o
SR R 402003200 Gp'::_ Wide —+~ Trig: Free Run Avg|Hold: 2001200 BT MIDU&EUO G::,(z, Wida <+~ Trig: Free Run AvglHold: 200/200
IFGaimlow  #Aten: 40dB IFGainlow  #Auen: 40 d8
Auto Tune| Auto Tune|
Ref Offset 11.4 dB Ref Offset 11.4 4B
0dB/iv  Ref 30.00 dBm 0dmiciv  Ref 30.00 dBm
Log Log
Center Freq CenterFreq|

i

Center 2.402000 GHz
#VBW 300 kHz

Span 2.000 MHz.

2.402000000 GHz|

StartFreq|
2401000000 GHz|

2442000000 GHz|

StartFreq|
2441000000 GHz|

Stop Freq
2403000000 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

* Log Lin|

Stop Freq|
2443000000 GHz|

Log Lin]

Center 2.442000 GHz

Span 2.000 MHz

#VBW 300 kHz

#Res BW 100 kHz

Sweep 1.000 ms (1001 pts)
s

#Res BW 100 kHz

‘Sweep 1.000 ms (1001 pts),
Srans

HIGH CHANNEL

[ Keromght Spectrum Ansiyaes - AP S 20U0BITLAISTS Y, Temp A
T ! . =
enter Freq 2.480000000 GHz
NFE PRO: Wids —+ 11ig: Free Run

IFGain

#Avg Type: RMS
AvglHold: 200200
L ow #Atten: 40 dB

e

Frequency

Ref Offset 11.4 dB
10 dB/di Ref 30.00 dBm
Log

Aute Tune|

"

Center Freq|
2480000000 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

‘Span 2.000 MHz|
Sweep 1.000 ms (1001 pts)
Srans

#VBW 300 kHz

Log Lin|
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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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[ Keaht Specirum Anlyzes - APV 5 20137 ATST3 EY, Temp . [ [ Feywght Spectrum Analyzes - APY7 5 ZILL0ATTLATSTS EY, Temp A [
E L = aa SENSE I 03:06:51 84 Nov 13, 2017 L 5 o G 13.09:33 24 Noy 14, 2017
Gerrtr Freq: 2402000000 GH: Radio Std: No Freauency Centar Freq: 2442000000 GH; Radio Std: I Freauency
enter Freq 2. 402003200 GHz . T:;';m"gm valfiskd: 2020 o fone enter Freq 2. MIDU&FUD GHz ] T;':'F":gm vl sid: 2020 o lone
HFGainiow  #Amen: 30dB Radio Device: BTS AFGainiow  #Aten: 30dB Radio Device: BTS
Ref Offset 114 dB Ref Offset 11.4 dB.
10 dBidi Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
1 Center Freq| Center Freq|
t 2402000000 GHz| 2.442000000 GHz|
Center 2402 GHz Span 2 MHz, CF Step Center 2442 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| laute 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 98.00 % Ok Transmit Freq Error 53.337 kHz % of OBW Power 99.00 % o+
x dB Bandwidth 1.072 MHz x dB -26.00 dB x dB Bandwidth 1.072 MHz x dB -26.00 dB
s s s Smans
[ Veysight Spectram nslyeer - 4Pv1 5 2LL03ITLATST3 EY, Temp A& [
L F 5 [ i INT] 1 - AT [02:56:13 & Now 14, 2017
enter Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
I NPT == Trig: Free Run AvglHold: 2020
#FGainlow #Atten: 30 di Radio Device:BTS
Ref Offset 11.4 dB.
0 dBidiv Ref 20.00 dBm
Log
Center Freq|
2.480000000 GHz|
Center 248 GHz Span 2 MHz, CF Step
#Res BW 18 kHz #VBW 56 kHz #8weep 100 ms| 200,000 kHz]
lAuto Man
Occupied Bandwidth Total Power -1.02 dBm
1.0310 MHz Freq Offset|
Transmit Freq Error 24771kHz % of OBW Power  99.00% oH
x dB Bandwidth 1.068 MHz x dB -26.00 dB
wsc GTans
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REPORT NO: 11886412-E1V5

FCC ID: SBVRM014

DATE: 3/14/2018
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 3.77
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REPORT NO: 11886412-E1V5
FCC ID: SBVRM014

DATE: 3/14/2018
IC: 5373A-RM014

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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REPORT NO: 11886412-E1V5

FCC ID: SBVRM014

DATE: 3/14/2018
IC: 5373A-RM014

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
(MH2z) (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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REPORT NO: 11886412-E1V5

FCC ID: SBVRM014

DATE: 3/14/2018
IC: 5373A-RM014
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wsc STars
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REPORT NO: 11886412-E1V5 DATE: 3/14/2018

FCC ID: SBVRMO014 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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REPORT NO: 11886412-E1V5
FCC ID: SBVRM014

DATE: 3/14/2018
IC: 5373A-RM014
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REPORT NO: 11886412-E1V5 DATE: 3/14/2018
FCC ID: SBVRM014 IC: 5373A-RM014

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
(MH2z) (uV/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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REPORT NO: 11886412-E1V5

FCC ID: SBVRM014

DATE: 3/14/2018
IC: 5373A-RM014

9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. BANDEDGE (LOW CHANNEL)

HORIZONTAL R

ESULT

UL Fremont,5m Chamber B

13 Nov 2B17 14:42:04

12
Restricted Bondedge
- Project Number: 11886412
" Client:Sonos
ConfigiEUT only
Mode:FCC BLE BE H 2482 MHz
195 Tested by: 12586 JM
gl:
. i
G /
N Peak Limit CdBLU/m) / \
=
3 7 |
Q |
o
65 |
55| fverage Limit (dBUU/m) 2 ..HM"// | j‘ \%"’Mm
A ‘ !
'\ ‘ PN
ot bt abodie sl B b ettoe st bbbl J“'“E‘MWWWWMWWW L MU \
45 WA , Y kb okadl " i 1
TR
A At oA AN, A g bt e S M"”‘\"\“""*~',l,<"%"f"‘f‘r‘1¥'1 J" | e
35
2.31 18.5MH=z/ 2.415
Frequency (GHz)
Range (612 REU/UBU Ref/Attn  Det/Avg Type Sueep Pis  Fowps/fode  Fosition Range (GHz) REU/UBU Ref/Attn  Det/Avg Tgpe Susep Pto  ¥Sups/Mode Position
1:2.31-2.415 1M(-6dB) /34 189/12 PEAK/Pur Avg(RMS)  Auto 2088 MAXH 223 degs 111 2:2.31-2.415 MC-6dB) /3 189/12 AUER/Pur Avg(RMS)  Auto 2gea  18@TAU 223 degs 111 cm|
FCC BLE BE H 2482 MHz .DAT 3683915 28 Dec 2815 Rev 8.5 81 Dec 2816
Marker Frequency Meter Det AF T863 (dB/m) ‘Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Correct ted ‘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 *239 43.25 Pk 32 -21.2 0 54.05 74 -19.95 223 111 H
2 *2.389 44.07 Pk 32 -21.2 0 54.87 - - 74 -19.13 223 111 H
3 *239 26.67 RMS 32 -21.2 213 39.6 54 -14.4 - 223 111 H
4 *239 27.52 RMS 32 -21.2 213 40.45 54 -13.55 223 111 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11886412-E1V5 DATE: 3/14/2018
FCC ID: SBVRM014 IC: 5373A-RM014

VERTICAL RESULT

UL Fremont,5m Chamber B 13 Nov 2817 15:87:37

12
Restricted Bandedge

- Project Number: 1886412

N Client: Sonos

Config:EUT only

Mode:FCC BLE BE U 2482 MHz

185 Tested by: 12506 JM
95
85
€ .
~ Peak Limit C(dBulU/m)
= 75
5
@
il
65
55 Average Limit (dBul/m) g
(=
45 P
0.3
o
35
2.31 18.5MHz/ 2.415
Frequency (GHz2
Range (6itz) REU/UBW Ref/ftin  Det/fvg Tups Sueep Pto  #5ups/Mode Position | Range (1) REU/VEN Ref/Ptin  Dot/fvg Typs Suoep Pl Hupe/llode Position |
Low CH Bondedge - V. TST 308315 28 Dec 2@15 Rev 8.5 @1 Dec 2816
Marker Frequency Meter Det ‘AFT863 (aB/m) ‘Amp/Cbi/Fitr/Pad (d6) 0C Corr (d8) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin ‘Adimuth Height Polarity
(GHz) Reading Reading (d8) (d8) (Degs) (em)
(dBuv) (dBuv/m)
4 *2.387 27.41 RMS 32 -21.2 213 40.34 54 -13.66 - - 66 383 \Z
1 *2.39 42.99 Pk 32 =212 0 53.79 - - 74 -20.21 66 383 v
2 *239 43.58 Pk 32 -21.2 0 54.38 - - 74 -19.62 66 383 A2
3 *2.39 25.86 RMS 32 =212 213 38.79 54 -15.21 - - 66 383 v

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

Page 28 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-E1V5 DATE: 3/14/2018
FCC ID: SBVRM014 IC: 5373A-RM014

9.1.2. BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1ZKUL Fremaont,5m Chomber B 13 Nov 2817 18:06:34
Restricted Bandedge
= Project Number: 11886412
" Client:Sonos
Config:EUT only
Mode:FCC BLE BE H 2488 MHz
185 Tested by: 12981 KU
95
85 (_\
= -
~ Peaok Limit CdBuU/m2
S 75
j / /
@
<
65 o
j H Av = Limit CdBuUU/mJ
55 m
WWW N{ 1 4 TR RRPR O RUURY | YT NPOF SO MR e
W i ¥
45 Q
ENTTN
el et oA oyt e oyt A gt
35
2.46 18 . 3MH=/ 2.563
Frequency (GHz)
Rangs (BHz) REI/UB Ref/Attn  Det/Avg Tups Sucsp Ptz foups/fode  Position Range (GHz) REW/ VB Ref/Attn  Det/fvg Type Sueep Pts  #5ups/Mode  Fosition
1:2.46-2.563 1M (-AdB) /3 189/12 PEAK/Pur Avg(RMS)  Imeec(Auto) 8888 HAKH 273 degs 272 | 2:2.46-2.563 THC-6B/3H 189712 AUER/Pur fivg(RMS)  fmsec(hutod 8308 1AETAUG 273 degs 272 en
High CH Bondedge — H.TST 38915 28 Dec 2615 Rev 9.5 @1 Dec 2816
Marker Frequency Meter Det 'AFT863 (aB/m) ‘Amp/Cbi/Fitr/Pad (d6) DC Corr (dB) Corrected “Average Limit (dBuV/m) Margin Peak Limit (dBuV/m)] PK Margin ‘Adimuth Height Polarity
(GHz) Reading Reading (d8) (d8) (Degs) (em)
(dBuv) (dBuv/m)
1 *2.484 53.32 Pk 325 -20.9 0 64.92 - - 74 -9.08 273 272 H
2 *2.484 53.4 Pk 325 -20.9 0 65 - - 74 -9 273 272 H
3 *2.484 27.02 RMS 325 -20.9 213 40.75 54 -13.25 - - 273 272 H
4 *2.485 31.96 RMS 325 -20.8 213 45.79 54 -8.21 - - 273 272 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11886412-E1V5 DATE: 3/14/2018
FCC ID: SBVRM014 IC: 5373A-RM014

VERTICAL RESULT

1ZKUL Fremant,5m Chomber B 13 Nov 2817 18:15:48
Restricted Bandedge
- Project Number: 11886412
" Client:Sonos
Config:EUT only
Mode:FCC BLE BE H 2488 MHz
185 Tested by: 12981 KU
95
85
G -
>~ FPeak Limit (dBuU/m2
> 7 5
)
@
o
6 5
55 Hugroge Limit (dBul/m)
4
=}
45
3
o
35
2.46 18 . 3MH=/ 2.563
Frequency (GHz)
Rangs (BHz) RB/UB Ref/Attn  Det/Avg Tups Sucsp Pta  foups/fode  Position Range (GHz) REW/UBH Ref/Attn  Det/fvg Type Sueep Pts  #5ups/Mode  Fosition
High CH Bandedge - U.TST 38915 28 Dec 2815 Rev 9.5 Bf Dec 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 (d8) (d8) (Degs) (em)
(dBuv) (dBuV/m)
1 *2.484 51.09 Pk 325 -20.9 0 62.69 - - 74 -11.31 249 388 A
2 *2.484 51.88 Pk 325 -20.9 0 63.48 B - 74 -10.52 249 388 v
3 *2.484 26.52 RMS 325 -20.9 213 40.25 54 -13.75 - - 249 383 v
4 *2.484 331 RMS 325 -20.9 2.13 46.83 54 -7.17 - - 249 388 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11886412-E1V5
FCC ID: SBVRM014

DATE: 3/14/2018
IC: 5373A-RM014

9.1.3. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HORIZONTAL

Hl:UL Fremont,5m Chamber B 13 Nov 2817 15:24:28
Radioted Emissions 3-Meters
Pro ject Number: 11886412
185 Client:Sonos
Config EUT only
Mode:FCC BLE HARM 2482 MHz
g5 Tested by: 12586 M
85
Peok Limit CdBuU/m)
75
i
3 5
= 6
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o
~ Avg Limit (dBul/m)
55
45
35 I
25

1 18 18
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Range (6Hz) REU/UBl Ref/Attn  Det/Avg Tupe Sueep Pts #5ups/Mode Position | Range (GHz) RBU/ VB Ref/ftin Det/Avg Type Sueep Pts  #5ups/Mode FPosition
11153 NC-6dB)/38k  1B7/18 PEAK/Fur Rug(RMS)  futo £ABD  NAKH 8-368degs | 3:3-18 1H(-68) /30K 87/8 PEAK/Pur Avg(RNS)  futo 18k MAKH 6 36cegs H
k.TST 38915 26 Jun 2015 Rev 9.5 B1 Dec 2016
Hl:UL Fremont,5m Chamber B 13 Nov 2817 15:24:28
Rodioted Emissions 3-Meters
195 Project Number:11886412
Client:Sonos
Config EUT only
Mode:FCC BLE HARM 2482 MHz
g5 Tested by: 12586 M
8:
Peak Limit CdBul/m)
7:
e
3 s
= 6
@
e
~ Avg Limit (dBul/m)
5:
6
aQ
4[: | =R [T .. 1 Al
4 aQ
[u}
P T e . . T err -3
25
1 18 18
Frequency (GHz)
Range (6Hz) RBU/UBU Ref/fttn  Det/Avg Tupe Susep Pts  #5ups/Mode Position | Range (Bz) RBLI/VBU Ref/ftin  Det/Avg Type Sucep Pte  #5ups/Mode Position

#.TST 39315 26 Jun 2815

Rev 9.5 B1 Dec 2016
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REPORT NO: 11886412-E1V5 DATE: 3/14/2018
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)
*4.804 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-E1V5 DATE: 3/14/2018
FCC ID: SBVRM014 IC: 5373A-RM014

MID CHANNEL, RESULTS

H':UL Fremont,5m Chamber B 13 Nov 2817 16:17:28
Radioted Emissions 3-Meters
Pro ject Number: 11886412
185 Client: Sonos
Config EUT only
Mode:FCC BLE HARM 2442 MHz
g5 Tested by: 12586 M
85
Peak Limit CdBul/m)
75
~
€
3 5
= 6
s}
o
~ Avg Limit (dBul/m)
55
45
35
25
1 18 18
Frequency (GHz)
Range (6Hz) REU/UBl Ref/Attn  Det/Avg Tupe Sueep Pts #5ups/Mode Position | Range (GHz) RBU/ VB Ref/ftin Det/Avg Type Sueep Pts  #5ups/Mode FPosition
11153 INC-6dB)/3Bk  187/18  PEAK/Fur PugRMS)  Tlnsec(fute) 688  MAXH 8-368degs | 3:3-18 1H(-68) /30K 87/8 PEAK/Pur Avg(RNS)  574nsec(futo) 18k HAKH 6 36cegs H
k.TST 38915 26 Jun 2015 Rev 9.5 B1 Dec 2016
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REPORT NO: 11886412-E1V5 DATE: 3/14/2018

H':UL Fremont,5m Chamber B 13 Nov 2817 16:17:28
Rodioted Emissions 3-Meters
Pro ject Number: 11886412
185 Clicnt:Sonos
Config:EUT only
Mode:FCC BLE HARM 2442 MHz
g5 Tested by: 12586 M
35
Peak Limit CdBul/m)
7 =
e
3 5
s 6
@
o
~ Avg Limit (dBul/m)
55
56
45 oy s
; 4
| o
35 i i ks
o5
1 18 18
Frequency (GHz)
Range (GHz) REW/UBU Ref/Attn  Det/fvg Tpe Sueep Pts  #5ups/ode Position | Range (B1z) REU/UBH Ref/Attn  Det/Avg Tupe Sucep Pts  ¥Sups/Mode  Position
b.TST 38315 26 Jun 2015 Rev 9.5 Bl Dec 2016
Radiated Emissions
Frequency Meter Det AF 1863 (dB/m) Amp/Cbi/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) (d8) (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 -23.7 213 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 A
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-E1V5
FCC ID: SBVRM014

DATE: 3/14/2018
IC: 5373A-RM014

HIGH CHANNEL, RESULTS

HORIZONTAL

Hl:UL Fremont,5m Chamber B 13 Nov 2817 17:0808:22
Radioted Emissions 3-Meters
Pro ject Number: 11886412
185 Client:Sonos
Config EUT only
Mode:FCC BLE HARM 2488 MHz
g5 Tested by: 12981 KUY
85
Peok Limit CdBuU/m)
75
~
€
3 5
= 6
s}
o
~ Avg Limit (dBul/m)
55
45 "
NIV g 3
" MAJMW“M“ 3 o
35 ol w WWWWWWﬂWMwﬂM# TR
25
1 18 18
Frequency (GHz)
Range (6Hz) REU/UBl Ref/Attn  Det/Avg Tupe Sueep Pts #5ups/Mode Position | Range (GHz) RBU/ VB Ref/ftin Det/Avg Type Sueep Pts  #5ups/Mode FPosition
11153 INC-6dB)/3Bk  187/18  PEAK/Fur PugRMS)  Tlnsec(fute) 688  MAXH 8-368degs | 3:3-18 1H(-68) /30K 87/8 PEAK/Pur Avg(RNS)  574nsec(futo) 18k HAKH 6 36cegs H

¥.TST 36815 26 Jun 2615

Rev 9.5 @1 Dec 2016

VERTICAL

Hl:UL Fremont,5m Chamber B 13 Nov 2817 17:0808:22
Rodioted Emissions 3-Meters
Project Number:11886412
185 Client: Sonos
Config EUT only
Mode:FCC BLE HARM 2488 MHz
g5 Tested by: 12981 KU
85
Peak Limit CdBul/m)
75
e
3 s
= 6
@
o
~ Avg Limit (dBul/m)
55
8]
45 &
2 4
@ o
TN a1 | T TR i
25
1 18 18
Frequency (GHz)
Range (6Hz) RBU/UBU Ref/fttn  Det/Avg Tupe Susep Pts  #5ups/Mode Position | Range (Bz) RBLI/VBU Ref/ftin  Det/Avg Type Sucep Pte  #5ups/Mode Position

#.TST 39315 26 Jun 2815

Rev 9.5 B1 Dec 2016
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REPORT NO: 11886412-E1V5 DATE: 3/14/2018
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 344 -29.7 0 48.47 - - 74 -25.53 340 254 H
*4.96 36.12 MAv1 344 -29.6 213 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 -19.9 213 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 \
*4.96 29.82 MAv1 34.4 -29.6 213 36.75 54 -17.25 - 114 140 \
*8.255 35.86 PK2 36.1 -26.2 0 45.76 - - 74 -28.24 356 325 \
*8.256 2439 MAv1 36.1 -26.1 213 36.52 54 -17.48 - 356 325 \
*15.758 31.06 PK2 40.8 -20.1 0 51.76 - - 74 -22.24 313 301 \
*15.756 19.54 MAv1 40.8 -20.2 213 42.27 54 -11.73 - - 313 301 \

* - 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-E1V5
FCC ID: SBVRM014

DATE: 3/14/2018
IC: 5373A-RM014

9.2.

WORST-CASE BELOW 1 GHz

HORIZONTAL

QKUL Fremant, 5m Chomber A 16 Feb 2818 28:35:88
Rodioted Emissions - 3 Meters
85 PF?JE:t Number: 11886412
Client:S0ONOS
Config:EUT + Support Equipment
Mode:BLE Worst Case
75 Tested by:GA12485
6|:
5!:
,E ’_
~
> 4|: T
5 PR T TEB LU i
e [
o
3|:
1 J M
= M%“JL% ,/‘) | ,.V( |
5 l, il Wy
5
3 188 18608
Frequency (MHz)
Range (FH2) /U Ref/Attn  Det/fvg Type Sueep Pls foups/fiode Fosition Fange () RBU/VB Ref/Attn  Det/fvg Type ) Pts #5ups/fode  Fosition
1:38-208 120k (681N 97/1B  PEAK/LogPar-Video Insec(huto) 4388 HAXH B-36Bcegs H | 3:288-1808 128(-648)/1  97/18  PEAK/LogPur—Video Jusec(huto) 6888  HAXH 8-360degs H
FCC Part15C 38-18BBMHz . TST 38915 15 Jul 2814 Rev 9.5 Bi Dec 2816
QKUL Fremant, 5m Chomber A 16 Feb 2818 28:35:88
Rodioted Emissions - 3 Meters
85 PF?JE:t Number: 11886412
Client:S0ONOS
Config:EUT + Support Equipment
Mode:BLE Worst Case
75 Tested by:GA12485
6|:
55
,E ’_
~
> 4|: T
5 PR T TEB LU i
m i D
2 5
35 5 6 o}
ot g (T M LN N N g A T
1 5
5
3 [z)] 1868
Frequency (MHz)
Range (HH2) RV Ref/Attn  Det/fvg Tupe Sueep Fls foups/fiode FPosition Fange (2 RBU/UB Ref/Attn  Det/fvg Tupe ) Pts #5ups/fode  Fosition
FCC Parti5C 38-188BMHz . TST 36915 15 Jul 2814 Rev 9.5 Bf Dec 2816
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REPORT NO: 11886412-E1V5

FCC ID: SBVRM014

DATE: 3/14/2018
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)
(dBuVv) (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 -9.12 296 260 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-E1V5

FCC ID: SBVRM014

DATE: 3/14/2018
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-E1V5 DATE: 3/14/2018
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 325 -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

Page 40 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-E1V5 DATE: 3/14/2018
FCC ID: SBVRM014 IC: 5373A-RM014

9.4. Worst Case 9 kHz - 30 MHz

1BQUL Fremant,5m Chomber B 13 Nov 2817 211116
RF Emissions
Project Number: 11886412
1o Client:Soros
Canfig ELT only
Mode:Worst Case Below 38MHz
L] Tested by: 12981 KW
78 Peok Limit (dBulUsm2
\\\
—
. 58kt
- —— —
- e T GF Limiit CdBul/m
o L .
0 30 | 4 B ) e .
> g = e ——
3 C—
@ —
s ——
18
Enng,,
bl
i e %
o 1 % Mé{,, =) e .-
T -4
i Y s
-50
=] 1 1 a 368
Frequency (MHz)
Range (z) RELI/UBl Ref/Attn  Det/fvg Tupe Suep Pis  Fups/ode Fosition Range (HHz) REW/ VB Ref/Attn  Det/fvg Type Sucep Pts  #5upsitode  Position
1:.003-.15 128C-3c8)/308 91/4 PEAK/Pur Avg(RNS)  dBmsec(Putod 16k HAXH B-36Bkge
2:.15-,49 1B<(-30B) /30 67/8 PEAK/Pur Avg(RNS)  Sheec(Aute) 2Tk HEXH B-368dege
3:.43-1.785 10k(-3dB) /30K 67/8 PEAK/Pur Avg(RMS)  dmsec(futo) 1Bk MAXH B-368degs
4:1.705-38 1BKC-30B) /30 67/ PEAK/Pur Avg(RNS)  BTmsec(huto) 2Tk HAXH B-36Begs
FCC 15.289 Below 3BMHz.TST 38915 24 Oct 2817 Rev 9.5 Bi 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.
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REPORT NO: 11886412-E1V5
FCC ID: SBVRM014

DATE: 3/14/2018
IC: 5373A-RM014

9 KHz — 30 MHz DATA

Marker Frequency Meter Det Loop Cbl 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 14 -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 139 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 199418 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 12.4 Pk 14.7 1.6 -40 -11.3 29.5 -40.8 0-360
4 11.80667 11.93 Pk 14.7 16 -40 -11.77 295 -41.27 0-360

Pk - Peak detector
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REPORT NO: 11886412-E1V5 DATE: 3/14/2018
FCC ID: SBVRM014 IC: 5373A-RM014

9.5. WORST-CASE SIMULTANEOUS TRANSMISSION

HORIZONTAL

1ZI:UL Fremont,Sm Chamber B 14 Feb 2818 18:42.18
Rodioted Emissions 3-Meters
- Project Number: 11886412
1 ‘ Client:SONDS
Conf ig:EUT+AC Adapter
Mode:Simultoneous Traonsmission
185 Tested by:GA12485
95
8':
< Peck Limit (dBuU/m)
3 75
5
© UNII Non-Restricted C(dBul/m)
6':
A L dBulU/ g
imit C ) g
. vg Limit WU/m M w 3
¥ Wt |
45 o 19 I 13 1 o
7 M ? j | M 77777777
|
P, WTRRPRIR TR ITae YT A
BRLM»WM i MMM#LV - i
1 18 18
Frequency (GHzJ
Rongs (GHz) Ref/fittn  Dot/fvg Type Sucep Pts  ¥owps/Mode Range (6z) REU/VEH Ref/Min  Det/fvg Tupe Sucep Pts  toups/Mode Position
1:1-3 111/14 PEAK/Pur Avg(RMS)  S2nsec(utc) 3600 MAXH 5:5.86-6.15 1M(-3BY/30k 111714 PEAK/Par Avg(RIS)  CBnsec(Puto) 203 HAXH 8-36Bdegs H
3:35.08 87/8 PERK/Pur Avg(RIS)  Bdnsec(futc) 5800  MAXH 7i6.15-18 MC-3dB)/30k  87/8 PERK/Pur Avg(RNS)  JBBnsecCfuto) 9888  HAXH 8-36Bdsge H
Lo-location BT+ WLAN.TST 38915 6 Feb 2618 Rev 8.5 @1 Dec 2816
1ZKUL Fremont,Sm Chamker B 14 Feb 2818 18:42.18
Rodiaoted Emissions 3-Meters
= Project Number: 11886412
1 Client: SONOS
Conf ig: EUT+AC Adapter
Mode:Simultoneous Transmission
185 Tested by:GA12485
95
8’:
< Peok Limit (dBul/m)
> 7':
5
< UNIT Non-Restricted (dBul)/m)
6’:
5
Avg Limit CdBuU/m) @
55 &
=
a
4 o
- B ‘ ZI0 T - R Vs
o
3': AT
1 18 18
Frequency (GHz)
Ronge (6fiz) REU/UB Ref/Attn  Dot/fvg Tupe Sucep Pts #5wps/lods Fosition | Range (Biz) REU/VE Ref/Atin  Det/fug Tupe Sucep Pts #5ups/Mode Position
o-locat ion BT+ WLAN.TST 38915 6 Feb 2818 Rev 9.5 81 Dec 2016
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REPORT NO: 11886412-E1V5 DATE: 3/14/2018
FCC ID: SBVRM014 IC: 5373A-RM014

SIMULTANEOUS TRANSMISSION DATA

Marker Frequency Meter Det AF Amp/Cbl/Fltr 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) (dBuV/m) (dB) Restricted Margin (Degs) (cm)
(dBuv) (dB/m) (dBuV/m) (dBuV/m) (dB)
7 *1.002 39.72 PK2 275 -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 41.5 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 411 -22 0 65.65 - - 74 -8.35 - - 135 168 H
*15.96 32.78 ADR 411 -22 .56 52.44 54 -1.56 - - - - 135 168 H
13 *7.326 44.1 PK2 35.9 -28.1 0 519 - - 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 411 -22 0 64.84 - - 74 -9.16 - - 131 102 H
*15.959 31.29 ADR 411 -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

MAvV1 - 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-E1V5 DATE: 3/14/2018
FCC ID: SBVRM014 IC: 5373A-RM014

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
e Conducted Limit (dBuV)
Frequency of Emission (MHz) 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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FCC ID: SBVRM014 IC: 5373A-RM014

LINE 1 RESULTS

1ZQUL Fremant, CA CE Room 13 Nov 2817 22:54:408
Conducted RFI Uoltage
Project No:11886412
186 Client Name:Sonos
Mode | /Device EUT with Loptop
Test Uolt/Freq: 128U/68H=
9z Test By: 12081 KU
78
:‘ S S
2 e CFR 47 Far 5 Closs B Avg
S s5g—L3
Y i
—D ) /g\ \j%\ /\ |
8 b i
-6
15 1 B 36
Frequency (MHz)
Range (PHz) RBU/UBM  Ref/Attn  Det/Avg Mode Sumep Pl ¥awps/fods  Label Range (HHz) REWUBU  Ref/fttn  Det/fvg Made Sueep Fte  #5ups/fode  Label
1:.15-30 9(~6dB) /- 8218 Op/Ca 1o/2.25kHz 133 TARIT  Line-Ll
FCC15 CE Cloce 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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LINE 2 RESULTS

1ZQUL Fremant, CA CE Room 13 Nov 2817 22:54:408
Conducted RFI Uoltage
Project No: 11886412
186 C1T20E o Soroe
Mode | /Device EUT with Laptop
Test Uolt/Freq: 128U/ 68H=
92 Test By:12981 KU
78
N g
|
2 e CFR 47 Far 5 Closs B Avg
S5 osgbliers
3 ? 107
T o3gl ol 1848 ¥
Pl o
21 23
22 ot P
@ a
8
-6
15 1 iz 30
Frequency (MHz)
Range (MHz) REBU/UB Ref/Attn  Det/Avg Mode Sueep Pis  #Sups/Mode  Lobel Ronge (MHz) REW/UBY Ref/fttn  Det/fivg Mode Sueep Fts  #Sups/Made  Label
FCC15 CE Closs B 158kHz-3@MHz Stepping TST 36915 24 Feb 2H16 Rev 9.5 26 Moy 2615
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 15Class B (dB) 15Class B argin
(dBuv) 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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