@ Solutions

TEST REPORT

Report Number.: 14093504-E2V2

Applicant : SONOS INC.
614 CHAPALA ST.
SANTA BARBARA, CA, 93101, U.S.A.
Model : S39
Brand : SONOS
FCCID : SBVRMO039
IC 5373A-RM039
EUT Description 802.11 a/b/g/n/ac/ax 2x2 Client Device with BT and BLE
Test Standard(s) FCC 47 CFR PART 15 SUBPART C

ISED RSS-247 ISSUE 2
ISED RSS-GEN ISSUE 5 + Al + A2

Date Of Issue:
2022-10-03

Prepared by:

UL VERIFICATION SERVICES
47173 Benicia Street
Fremont, CA 94538 U.S.A.
TEL: (510) 319-4000
FAX: (510) 661-0888

s\,

NN
SO—— -~

AN |ACCREDITED)
MmN CERT #0751.05




REPORT NO: 14093504-E2V2 DATE2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

REPORT REVISION HISTORY

Issue
Rev. Date Revisions Revised By
V1 2022-09-20 Initial Issue
V2 2022-10-03 Updated Section 6.3 K.Kedida

Page 2 of 44

UL VERIFICATION SERVICES
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL VERIFICATION SERVICES



REPORT NO: 14093504-E2V2 DATE2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

TABLE OF CONTENTS

REPORT REVISION HISTORY ...ttt e e e e et e et e et e e ea e e eaan s 2
TABLE OF CONTENT S oot e e e e e e e et e et e e et e e et e e et e eaneeeens 3
1. ATTESTATION OF TEST RESULTS ....iiiiiiii ittt e st e et e e et e e eaaaas 5
2. TEST RESULTS SUMMARY ..ottt sttt e et e e et e e et s e e e et s e e e eaaaeaaees 7
3. TEST METHODOLOGY ...ttt ettt e e ettt e e e e et e e e e et e e et e e et e e eeneeanneeeens 8
4., FACILITIES AND ACCREDITATION ..ottt e et e et e et e e eaas e s e eaaneaaens 8
5. DECISION RULES AND MEASUREMENT UNCERTAINTY .oovuiiiiiiiieecin et 9
5.1. METROLOGICAL TRACEABILITY et e et e e et e e e 9
5.2, DECISION RULES. ... e e e e e et e e e et eeeaeees 9
5.3. MEASUREMENT UNCERTAINTY .ottt e e et e e e et e eanee e 9
5.4, SAMPLE CALCULATION ..ot e e e e e e et e e e et aeeaaaaees 9
6. EQUIPMENT UNDER TEST ...t e e et e et e et e et e et a e e e e e et e e e anneees 10
6.1. EUT DESCRIPTION ..uuiiiiiiiiii ettt e e s e e et e et s e et e e et e e eaa s 10
6.2. MAXIMUM OQUTPUT POWER......i i e a s 10
6.3. DESCRIPTION OF AVAILABLE ANTENNAS ... 10
6.4. SOFTWARE AND FIRMWARE ... e 10
6.5. WORST-CASE CONFIGURATION AND MODKE .......ccuiiiiiiiiiiieceecein e 10
6.6. DESCRIPTION OF TEST SETUP ... 11
7. MEASUREMENT METHOD ... oot e et e e e et e e e e et e e e aaeees 13
8. TEST AND MEASUREMENT EQUIPMENT ....uuiiiiiiii e e e e e e e e 14
9. ANTENNA PORT TEST RESULTS ...t e e e et 15
9.1. ONTIME AND DUTY CYCLE ... e 15
0.2, 9990 BANDWID T T H ...t e e e e e e e e e et e e aaa s 16
9.3, B AB BANDWIDTHL..... oot e e et e e e e e e e e e e et e s e eaaeeennnes 17
9.4, QUTPUT POWER.....cuiiiiiei et e e e e e e e e et e e et e e et e e eaanas 18
9.5, AVERAGE POWER ...ttt e e e e e e e e eaa s 19
9.6. POWER SPECTRAL DENSITY .ouiiiiiii et e e e e e e e eaan s 20
9.7. CONDUCTED SPURIOUS EMISSIONS. ...t 21
10. RADIATED TEST RESULTS ...t e e et e e e e e aaea e 23
10.1. LIMITS AND PROCEDURE....... oo e e e e e e e eeas 23
Page 3 of 44

UL VERIFICATION SERVICES
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL VERIFICATION SERVICES



REPORT NO: 14093504-E2V2 DATE2022-10-03

FCC ID: SBVRM039 IC: 5373A-RM039
10.2. TRANSMITTER ABOVE 1 GHZ...ueniee et 25
10.3. WORST CASE BELOW 30MHZ ...t 35
10.4. WORST CASE BELOW 1 GHZ ...veiiiiiieieeee et 36
10.5. WORST CASE 18-26 GHZ ..... ittt a e 38

11. AC POWER LINE CONDUCTED EMISSIONS ...t 40

12, SETUPR PHOTOS ...ttt e e e e e e et et bt e e e e e e e enneea s 43

Page 4 of 44

UL VERIFICATION SERVICES
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL VERIFICATION SERVICES



REPORT NO: 14093504-E2V2 DATE2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Sonos Inc.
614 Chapala St.
Santa Barbara, CA, 93101, U.S.A.
EUT DESCRIPTION: 802.11 a/b/g/n/ac/ax 2x2 Client Device with BT and BLE
MODEL: S39
BRAND: SONOS
SERIAL NUMBER: Radiated Sample: A100 2207CP F0-F6-C1-A0-0D-80:1 and

A100 2207CP F0O-F6-C1-A0-0D-CC:9
Conducted Sample: 7885B

SAMPLE RECEIPT DATE: 2022-07-25

DATE TESTED: 2022-07-25 to 08-23
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 + AL + A2 Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements set forth in
the above standards. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein. It is the manufacturer's responsibility to assure that additional production
units of this model are manufactured with identical electrical and mechanical components. All samples
tested were in good operating condition throughout the entire test program. Measurement Uncertainties
are published for informational purposes only and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL Verification Services Inc.
and all revisions are duly noted in the revisions section. Any alteration of this document not carried out by
UL Verification Services Inc. will constitute fraud and shall nullify the document. This report must not be
used by the client to claim product certification, approval, or endorsement by A2LA, NIST, any agency of
the Federal Government, or any agency of the U.S. government.
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2. TEST RESULTS SUMMARY

This report contains data provided by the customer which can impact the validity of results. UL
Verification Services Inc. is only responsible for the validity of results after the integration of the

data provided by the customer.

Below is a list of the data provided by the customer:
1. Antenna gain and type (see section 6.3)

FCC Clause ISED Clause Requirement Result Comment

See Comment Duty Cycle Reporting ANSI| C63.10 Section
purposes only 11.6.

) RSS-GEN 6.7 99% OBW Reporting ANSI C63.10 Section
purposes only 6.9.3.

15.247 (a) (2) RSS-247 5.2 (a) |6dB BW Compliant None.

15.247 (b) (3) RSS-247 5.4 (d) |Output Power Compliant None.

See Comment Average power Reporting Per ANSI C63.10,
purposes only Section 11.9.2.3.2.

15.247 (e) RSS-2475.2 (b) |PSD Compliant None.

15.247 (d) RSS-247 5.5 Conducted Spurious Emissions Compliant None.

15.209, 15.205 EF;?(S)—GEN 8.9, Radiated Emissions Compliant None.

15.207 RSS-Gen 8.8 AC Mains Conducted Emissions Compliant None.
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3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 D01 Radiated Test Site vO1r01, RSS-GEN Issue 5 + A1 + A2, and RSS-247 Issue
2.

4. FACILITIES AND ACCREDITATION

UL Verification Services Inc. is accredited by A2LA, Certificate Number #0751.05, for all testing
performed within the scope of this report. Testing was performed at the locations noted below.

Address ISED CABID | ISED Company Number FCC Registration

Building 1:

47173 Benicia Street Us0104 2324A 208313
Fremont, CA 94538, U.S.A
Building 2:

[0 | 47266 Benicia Street Us0104 22541 208313
Fremont, CA 94538, U.S.A
Building 4:

47658 Kato Rd Us0104 2324B 208313

Fremont, CA 94538, U.S.A
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5. DECISION RULES AND MEASUREMENT UNCERTAINTY

5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES
The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER ULab
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.78 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40 dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.87 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 473 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29 dB

Uncertainty figures are valid to a confidence level of 95%.

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0 dB +10.1 dB+ 0 dB = 46.6 dBuV
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6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is an 802.11 a/b/g/n/ac/ax 2x2 Client Device with BT and BLE.

This report covers BLE radio.

6.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power | Output Power
(MHz) (dBm) (mw)
2402 - 2480 BLE (1Mbps) 12.42 17.46
6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna gain and type, as provided by the manufacturer are as follows:

The radio utilizes a PCB antenna, with a maximum gain of 1.2 dBi.

6.4. SOFTWARE AND FIRMWARE
The EUT software used during testing was 70.1-29190-diag.

The test utility software used during testing was GUI_V8.

6.5. WORST-CASE CONFIGURATION AND MODE

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

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

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

The worst-case data rate was determined to be as follow, based on input from the manufacturer

of the radio.
BLE: 1 Mbps.
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6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
Laptop Lenovo T460s PCOJMBF8 Doc
Lap:\%g&g DC Lenovo ADLX90NLC2A 11S45N0247Z1ZSHHA48JEY Doc
USB-A to Ethemet Plugable USB2-E100 8CAEACE4BAFA Doc
Adapter
USB-Cto USB-A | )\ s0n Basics | LBLUC160-CS-R Doc
Female Adapter
I/O0 CABLES (CONDUCTED TEST)
Cable # of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
AC Mains to
. EUT/Spectrum
1 AC 3 AC Un-shielded 1.25 Analyzer/AC/DC
Adapter
2 DC 1 DC Un-shielded 1 ACIDC Adapter to
Laptop
i Laptop to USB
3 Ethernet 1 RJ45 Un-shielded 15 Ethernet Adapter
USB
4 USB-A 1 USB-A Shielded 0.05 EthernetAdapter to
USB
EUT to USB-
5 USB-C 1 USB-C Shielded 0.05 C/USB-A Female
Adapter
6 | SMA Cable 1 SMA Un-Shielded 0.1 EUT to Spectrum
Analyzer
I/O CABLES (RADIATED TEST)
Cable # of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
AC Mains to
. EUT/Spectrum
1 AC 3 AC Un-shielded 1.25 Analyzer/AC/DC
Adapter
2 DC 1 DC Un-shielded 1 AC/DC Adapter to
Laptop
ehi Laptop to USB
3 Ethernet 1 RJ45 Un-shielded 10 Ethernet Adapter
USB
4 USB-A 1 USB-A Shielded 0.05 EthernetAdapter to
USB
EUT to USB-
5 USB-C 1 USB-C Shielded 0.05 C/USB-A Female
Adapter
6 | SMA Cable 1 SMA Un-Shielded 10 EUT to Homn
Antenna

TEST SETUP

The EUT is a stand-alone unit, and the radio is exercised remotely by Sonos Compliance GUI

test utility software via ethernet.
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SETUP DIAGRAM

Radiated Configuration

Control Room

Spectrum Analyzer

|
|
|

N |

EUT . : Laptop
| 1, l
| AC/DC
. : Adapter
: 1
AC MAINS !

|

Conducted Configuration

Laptop

Spectrum Analyzer

AC/DC Adapter [

| S|

1 1

AC MAINS
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7. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW = DTS BW

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter

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

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

Radiated emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11

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

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

Band-edge: ANSI C63.10 Section 6.10

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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8. 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 Nlqu gj‘é L(;slt
Anteng%,MB:'(;igb;gdH?ybrid, Sunol Sciences Corp. JB3 171862 3(9)2228 382218
Amplifier, 10KHz to 1GHz, 32dB  SONOMA INSTRUMENT 310N 20654 oo 2072
Antenna, Horn 1-18GHz ETS'Li”dgTrg‘(;SC)Edar Park, 3117 80402 32_2(‘;35' (2)(7)_2025'
Amplifier, 100MHz-18GHz AMPLICAL AMP0.1G18-47-20 185686 2023 | 2022
04-19  04-19
EMITEST Rfrif)'r}’ER' with B8 Rohde & Schwarz ESW44 160037 oo 292N
EMI TEST RECEIVER Rohde & Schwarz ESW44 169927 322133 (2)(2)2123
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B 81138 igzlzs 582113
Amplifier 1820 5CHz, +5vdc, AMPLICAL AMP18G26560 215705  ooor 2020
Antenna, Passhve Loop 30Hz - ELECTRO METRICS EM-6871 210009 0% 202X
Antenna, Pas;éﬁﬁzc"’p 100KHz - £ EcTRO METRICS EM-6872 210011 ;0% 202%
Spectrum A”ijGZgrz' PXA, 3Hz10 ' Agilent Technologies N9030A gosgs = 2o 2022
Power Metg:'ai;fj”es single evsight Technologies Inc N1911A Ti2es | Soar 2922
Powertfigsgﬁfv'vf;erf:ﬁ C?OMHZ Keysight Technologies Inc N1921A 90419 ég_zgz' (2)2_2022'
AC Line Conducted

LIS Communications, Inc | 2o1ag0v | 175765 G150 | Giae
EMI TEST RECEIVER Rohde & Schwarz ESR 03001 2923 2022-
0221 0221
Transient Limiter Com-Power LIT-930 127455 32_2(?2' (233_2022'

UL TEST SOFTWARE LIST

Radiated Software UL UL EMC Ver 2022-07-06
Antenna Port Software UL UL RF Ver 2022.5.31
AC Line Conducted Software UL UL EMC Rev 9.5, 2022-02-17

*Test performed before calibration expired.
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9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

1 Zero Span

Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
BLE (1Mbps) 0.380 0.626 0.607 60.69 2.17 2.631
DUTY CYCLE PLOTS
AP2020.12.3,20756,Ch
MultiView Spectrum eceiver
Ref Level 107.00 dlE)Su\/ ‘ gR:W 10 MHz EL -
® Att 10dB ® SWT 2ms ® VBW 10 MHz Frequency 2.4020000 GHz
Input 1DC P8 Off  Notch Off

D3[1 0.09 dB

100 depy

62640s
M1[1]~ 95.13 dBpvY

90 depy

549:30ps

80 depy

70 depy

60 depy

50 depy

40 depy

30 depy

20 depy

10 dBpv-

CF 2.402 GHz

1001 pts

200.0 pis

2 Marker Table

M1 549.3 ps 95.13 dBpV
D2 M1 380.14 ps -0.00 dB
D3 M1 626.4 ps 0.09 dB

18:31:41 26.07.2022

Ready [[[[[[]]]]

DUTY CYCLE BLE

. 26.07.2022
% 18:31:40
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9.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

RESULTS

Channel

Frequency
(MH2)

99% Bandwidth

(MH2)

Low

2402

1.0329

Middle

2440

1.0326

High

2480

1.0355

ST AT T i B
Center Freq: 2402000000 GHz Frequency enter Freq 2.440000000 GHz 5 Frequency
== Trig: Free Run ‘AuglHold: 20120 o Trig:Free Run AvglHold: 20120
HFGainlow  AAmen; 30 4B Radio Device: BTS AFGainiow  BAmen:30 dB Radio Davica: BTS
Ref Offset 108 dB. Ref Offset 108 dB.
10 dBidiv Ref 20,00 dBm 10 dBidi Refl 20.00 dBm
Log Log
Center Freq CenterFreq|
2.402000000 GHz 2.440000000 GHz
100
I
.
10
500 —
.
Center 2.402 GHz Span 3 MHz CFStep Center 2.44 GHz Span 3 MHz| CF Step)
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms, 300,000 kHz #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 kHz
. " |Aute Man |Auto Man|
Occupied Bandwidth Total Power 14.5 dBm Occupied Bandwidth Total Power 14.5 dBm
1.0329 MHz FreqOffset 1.0326 MHz FreqOfrset
Transmit Freq Error 6.051 kHz OBW Power 99.00 % OHy Transmit Freq Error 6.074 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.275 MHz x dB -26.00 dB x dB Bandwidth 1.270 MHz x dB -26.00 dB
= s pr—
Agilent Spectrum Analyzer - AP2022.5,31,39005,
L i 2 eI 3 07:2502 P14 2423, 2022
enter Freq 2.480000000 GHz Center Freq: 2450000000 GHz Radio Std: Nene Frequency
j: Free Rur Avg|Held: 2020
W GalinLow  BActen: 30 9B Radio Davica: BTS
Ref Offset 10.8 dB
110 dBidiv Ref 20.00 dBm
Log
Center Freq|
2.480000000 GHz|
Center 2.48 GHz Span 3 MHz| CF 8t
[#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms, 300000 )
Man
Occupied Bandwidth Total Power 14.3 dBm jfute
1.0355 MHz Freqomse]
Transmit Freq Error 5.514 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.270 MHz x dB -26.00 dB
Sans
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9.3. 6 dB BANDWIDTH

LIMITS

FCC 815.247 (a) (2)
RSS-247 5.2 (a)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS

Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)

Low 2402 0.657 0.5
Middle 2440 0.672 0.5
High 2480 0.681 0.5

Agilent Spectrum Analyzer 2022.5.31,39005, Agilent Spectrum Analyzer - AP .5.31,39005,
T 3 SEIEEI ALTATD AT S LIGNALTD
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9.4. OUTPUT POWER

LIMITS

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

TEST PROCEDURE

The transmitter output is connected to a power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband power sensor. Peak output power was
read directly from power meter.

RESULTS
Tested By: RA39005

Date: 2022-07-28

Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)

Low 2402 12.42 30 -17.58
Middle 2440 12.38 30 -17.62
High 2480 12.13 30 -17.87
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9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband power sensor. Gated average output
power was read directly from power meter.

RESULTS

Tested By: RA39005
Date: 2022-07-28
Channel Frequency AV power
(MHz) (dBm)
Low 2402 12.24
Middle 2440 12.11
High 2480 12.05
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9.6.

LIMITS

FCC §15.247 (e)

RSS-247 (5.2) (b)

POWER SPECTRAL DENSITY

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

RESULTS

Channel

Frequency
(MHZz)

PSD Limit
(dBm/3kHz) | (dBm/3kHz)

Margin
(dB)

Low

2402

-2.611 8

-10.61

Middle

2440

-3.003 8

-11.00

High

2480

-2.773 8

-10.77

600

Jusa

Agilent Spectrum Anolyzer - AP2022.5.31,39005,
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9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

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

RESULTS
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FCC ID: SBVRMO039 IC: 5373A-RM039

10. RADIATED TEST RESULTS
10.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (dBuV/m) at 3m
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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2D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel), parallel and perpendicular are the
worst orientations, therefore testing was performed on these two orientations only.

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that

specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

KB 414788 Open Field Site (OFS) and Chamber Correlation Justification

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst-case test result.

Note: The limits in CFR 47, Part 15, Subpart C, paragraph 15.209(a), are identical to those in
RSS-Gen section 8.9, Table 6, since the measurements are performed in terms of magnetic
field strength and converted to electric field strength levels (as reported in the table), using the
free space impedance of 377 Ohms. For example, the measurement at frequency X kHz
resulted in a level of Y dBuV/m, which is equivalent to Y — 51.5 = Z dBuA/m, which has the
same margin, W dB, to the corresponding RSS-Gen Table 6 limit as it has to 15.209(a) limit.
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10.2.

BANDEDGE (LOW CHANNEL)

TRANSMITTER ABOVE 1 GHz

HORIZONTAL RESULT

I_1EUL Frement - Chamber L 2822 Jul 2t 18:51:684
25
Restricted Bandedge
Project Number: 14893584
115 Client:Sonos
Config:EUT + Support Equipment
Mode :BLE 1M 2482
1850 Tested by: 27966 PU ;"_'\\‘
i
g5 K O ——
< i
- BS ! "l ...........
@ I
— | il
|
T 75 -
I I
3 | |
R ‘I |
55 erage:Limit (dBub/m) : 2 i | L
il it i e PR . TP ATV NN YUV Y { o by
[ i
a5 4 3 o W
35
2. 31 18 .5MH=z/ Z2.415
Frequency (GHz)
Ronge (6Hz) REAGU Ref/Attn  Det fvg Hode Sueep Fis tups/Mode Fosition Fonge (&) REW/UBU Ref/éttn  Det g Hode Suesp Fts  #hupsifode  Fosition
2.31-2.415 THC-380 /30 187/18 PO - Omsec(futa)  98E1  MAXH B3 degs 228 ca H 2.1 415 HC-346)/ M /1 HUER Pur Fvg (R sec(Aut ] 38T
Low CH BE — H.TST jt1B&46 15 Apr 26828
Trace Markers
Marker Frequency Meter Det 80707 | Amp/Cbl/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) @dB) | (dBuv/im) | (dBuVvim) (dBuVv/m) (dB)
1 *2.39 38.88 Pk 319 -20.1 0 50.68 - 74 -23.32 89 228 H
2 *2.37285 41.71 Pk 319 -20.1 0 53.51 - - 74 -20.49 89 228 H
3 *2.39 28.49 RMS 319 -20.1 2.17 42.46 54 -11.54 - 89 228 H
4 *2.38454 29.36 RMS 31.9 -20.1 2.17 43.33 54 -10.67 89 228 H

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

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

I'\"'UL Fremant — Choamber L 2822 Jul 26 16:41:59
25
Restricted Bondedge
Project Number: 14893584
1150 Client:Sonos
Config:EUT + Support Equipment
Mode:BLE 1M 2482
185} Tested by: 27966 FU
95
% B85
=
jE S T O OO LSS SO UL UOL FOF OSSP OO PO OTOTUTCUIYS [SUTPUPUTIURIUPTS TSRO SNSRI SRSV, SRR
3
E
55 verage:limit (dBull/m /
b . &b " il T a——— et LTSN
a5
& 3
35
Z2. 31 T8 5MH=/ 5415
Frequency (GHz)
Ronge C6Hz) REWBU Ref/Rttn  Del fvg Hode neep Fis  daps/fode  Fosition [Renge (EHz] REN/LEU Ref/ftin  Del fAvg hode Guesp Pts  #aupsifede  Fosilion
Low CH BE - U TST jt1B&46 15 Apr 2828
Trace Markers
Marker Frequency Meter Det 80707 | Amp/Cbl/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB) (dB) (dBuV/m) (dBuVv/m) (dBuV/m) (dB)
1 *2.39 39.69 Pk 31.9 -20.1 0 51.49 - 74 -22.51 340 194 \%
2 *2.321994 41.55 Pk 32 -20.3 0 53.25 - - 74 -20.75 340 194 \Y
3 *2.39 27.98 RMS 31.9 -20.1 2.17 41.95 54 -12.05 - - 340 194 \
4 *2.347498 29.34 RMS 32 -20.2 2.17 43.31 54 -10.69 - - 340 194 \

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

Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)

I'\rUL Fremant — Choamber L 2822 Jul 26 19:85:51
25
Restricted Bandedge
Praoject Number: 14893584
115 Client:Sonos
Config:EUT + Support Equipment
Mode :BLE 1M 2480
185} T Tested by: 27966 FU
i 'x\
95 i
3 e *
= : |
. {
R !
f nit CdBul
55 ' : 2 -
dllaiiabld i b b et IR FYTRIpeR Mabida i b ] PR FR IR I T m
45| -} é_ ﬂ‘
35
2.46 T8 . 3MH=/ Z.563
Frequency (GHz)
Renge téHz) REAEU Ref/fttn  Det fvg Hode Fts #ps/fode Fosition Fenge (&Hz) REN/LEU Ref/ftin  Det fvg hode Suesp Fts  #ups/Hode  Fosition
2 462563 3B BB FEK - Smsectst) SOE  MEKN 93 dogs 214 cn H CZEVI  TEI/IE AER Pur gl esectist TRNT
High CH BE- H TST jt1B&46 15 Apr 2828
Trace Markers
Marker Frequency Meter Det 80707 | Amp/Cbl/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB) (dB) (dBuV/m) (dBuv/m) (dBuV/m) (dB)
1 *2.4835 39.39 Pk 32.2 -19.9 0 51.69 - - 74 -22.31 93 214 H
2 2.505982 42.03 Pk 32.2 -19.9 0 54.33 - - 74 -19.67 93 214 H
3 *2.4835 28.73 RMS 32.2 -19.9 2.17 43.2 54 -10.8 - - 93 214 H
4 2.539456 29.3 RMS 324 -19.9 217 43.97 54 -10.03 - - 93 214 H

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

Pk - Peak detector

RMS - RMS detection
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VERTICAL RESULT

| p5Ht Fremant - Chember L 2022 Jul 26 19:88:10
25
Restricted Bondedge
Praject Number: 14893584
115 Client:Sonos
Config:EUT + Support Equipment
Mode:BLE 1M 2488
1850 i Tested by: 27966 PU
g5l { i SO S SO
g g
=
T 75 o sl - s
3
3 65 i
e { f 3 mit '-E’m ml o |
T VT e oo TV PR T PP ey T T
. g : : ‘ : W
35
2.46 0 3HAz/ ' 2,563
Frequency (GHz)
[Renge (6Hz) REWGU Ref/Atln  Det fvg Hode Sueep Pls  Hups/fode  Fosition ) [Renge (BHz] RE4/LBU Ref/Btin  Del fivg Mode Guesp Pts  foupsifode FPosilion
High CH BE - U.TST 18646 15 Ap~ 2620
Trace Markers
Marker Frequency Meter Det 80707 | Amp/Cbl/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading ACF (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) @dB) | (dBuv/im) | (dBuvim) (dBuVv/m) (dB)
1 *2.4835 39.73 Pk 32.2 -19.9 0 52.03 - 74 -21.97 357 164 \Y
2 2.507813 41.67 Pk 32.2 -19.9 0 53.97 - - 74 -20.03 357 164 \Y
3 *2.4835 28.9 RMS 32.2 -19.9 2.17 43.37 54 -10.63 - - 357 164 \Y
4 *2.483712 29.69 RMS 32.2 -19.9 2.17 44.16 54 -9.84 - - 357 164 \Y
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS
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Radiated Emissions 3-Meters
Project MNumber: 14893584
185 Client:5onos
Config:EUT + Support Equipment
Mode:BLE 1M 2482
] e Tested by:27966 PU
B85
~ Fe L dBul)
T 75
=
n i USROS SUOURNOU SSOROSEOOS SOOI
~
E fvg Limit CdBuU/m)
3 55k
=}
L NESTvrwIRw " E—— Q
2 =]
o a
B e i T e
e
1 1 18
Frequency (GHz)
Rerge (6i2) REWEU Ref/Ritn Dot g hode e Pls  Fupslfods Foailion Fonge (EHz) REA/BU Raf/Btin Dt fivg ode Sworp Fts  Fglfods Fosition
FCC PartlSC 2. 4GHz RSE.TST 38915 29 Dec 2815

VERTICAL
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REPORT NO: 14093504-E2V2 DATE2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

RADIATED EMISSIONS

Marker Frequency Meter Det 80707 | Amp/Cbl/Pad DC Corrected Avg Margin Peak PK Azimuth Height | Polarity
(GHz) Reading ACF (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) @By | (dBUVIim) | (qguvim) (dBuvim) | (@B)
1 *1.289964 43.58 PK2 30 -23.3 0 50.28 - - 74 -23.72 205 101 H
*1.288797 31.87 MAv1 30 -23.2 2.17 40.84 54 -13.16 - - 205 101 H
2 *1.28753 44.05 PK2 30 -23.2 0 50.85 - - 74 -23.15 241 104 \%
*1.285329 31.97 MAv1 30 -23.2 2.17 40.94 54 -13.06 - - 241 104 \%
3 *4.803662 43.5 PK2 34.1 -26.5 0 51.1 - - 74 -22.9 127 104 H
*4.803842 34.74 MAv1 34.1 -26.5 2.17 4451 54 -9.49 - - 127 104 H
4 7.205271 37.42 PK2 35.9 -23 0 50.32 - - - - 315 101 H
5 * 4.804456 44.63 PK2 34.1 -26.5 0 52.23 - - 74 -21.77 65 103 \
*4.80374 36.86 MAv1 34.1 -26.5 2.17 46.63 54 -7.37 - 65 103 \
6 7.205052 36.23 PK2 35.9 -23 0 49.13 - - - - 339 102 \%

* - 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: 14093504-E2V2 DATE2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

MID CHANNEL RESULTS

I'\EUL Frement - Chamber L 2822 Jul 26 21:86:46
: ‘ Radiated Emizsions 3-Meters
Project Mumber: 14893504
185} H ¢ Client:Sonos
i i Config:EUT + Support Equipment
Made:BLE 1M 2448
T Tested by: 27966 PU
B5
~ Peck Limit (dBuU/m
S 75 ‘
=
T B5pe e
o~ H
3 Avg Limit (dBul/m) :
8 55k
45W‘ “ -
35 s
R
! ] : : : L 8
Frequency (GHz)
R o e O N - X YN/ L~ DV L
FCC Part!SC 2.4GHz RSE.TST 38315 29 Dec 2815
I'\':UL Fremont — Chomber L 2822 Jul 26 21:86:46
Radiated Emissions 3-Meters
Pr t Number: 14893584
185 Cliant:Sonos
Config:EUT + Support Equipment
Made:BLE 1M 2448
e Tested by 27966 PU
B85
~ Fe Limit CdBul )
T 75
=
T e e S
-
3 fvg Limit CdBuU/m)
8 55k
S
45} y oo = -
2 v (=]
& | | | ia
35/ Y i i pnshior ¥ i e
e
1 ' ' ' L] 18
Frequency (GHz)
’m Ref/Ritn Det fvg Hode Suaep Fty aps/fods  Fosition Renge (EHz) REW/UBU Auf/tin Dot fvg Hode Gusep Fis  #5gaifode  Fosition
FCC Part15C 2.4GHz RSE.TST 38915 29 Dec 2815
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REPORT NO: 14093504-E2V2 DATE2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

RADIATED EMISSIONS

Marker Frequency Meter Det 80707 | Amp/Cbl/Pad DC Corrected Avg Margin Peak PK Azimuth Height | Polarity
(GHz) Reading ACF (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) (dB) (dBuVv/m) (dBuVv/m) (dBuVv/m) (dB)
1 *1.277865 44.13 PK2 30 -23.2 0 50.93 - - 74 -23.07 272 214 H
*1.280774 31.62 MAv1 30.1 -23.3 217 40.59 54 -13.41 - - 272 214 H
2 *1.275237 43.05 PK2 30 -23.2 0 49.85 - - 74 -24.15 331 231 \%
*1.276647 31.37 MAv1 30 -23.2 2.17 40.34 54 -13.66 - - 331 231 \%
3 *4.879624 41.87 PK2 34.2 -26.4 0 49.67 - - 74 -24.33 208 102 H
* 4.879855 32.7 MAv1 34.2 -26.4 217 42.67 54 -11.33 - - 208 102 H
4 6.507037 37.05 PK2 36 -24.1 0 48.95 - - - - 32 101 H
5 *4.879434 43.39 PK2 34.2 -26.4 0 51.19 - - 74 -22.81 60 102 \
*4.879842 34.83 MAv1 34.2 -26.4 217 44.8 54 -9.2 - - 60 102 \
6 6.506881 36.81 PK2 36 -24.1 0 48.71 - - - - 243 102 \%

* - 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: 14093504-E2V2
FCC ID: SBVRMO039

DATE2022-10-03
IC: 5373A-RM039

HIGH CHANNEL RESULTS

I'\EUL Frement - Chamber L 2822 Jul 26 21:54:32
Radiated Emizsions 3-Meters
Project Mumber: 14893504
183 Client:Sonos
Config:EUT + Support Equipment
Mode:BLE 1M 2488
s e N S Tested by: 27966 PU
B5)
~ Peak Limit (dBulsm
S 75
=
e e
~
3 Avg Limit (dBul/m)
v it CdBul/
8 55k
BB ! — oy
W -~ 1 Bﬁ -~
350 A " st
e
1 ) ) ) ) ) L 8
Frequency (GHz)
B W, W BT am. B W B B T B BT BT W B
FCC Part!SC 2.4GHz RSE.TST 38315 29 Dec 2815
HI:LJL Fremont — Chomber L 2822 Jul 26 21:54:32
Radiated Emissions 3-Meters
Project MNumber: 14893584
185 Client:5onos
Config:EUT + Support Equipment
Mode:BLE 1M 2488
.. S Tested by 27966 PU
B85
~ Fe L t CdB
T 75
=
e e
~
3 g Limit CdBul/m)
8 55k
a
L T I T T T
ER
=)
Y sl e a e o B e
e
1 ' ' ' L] 18
Frequency (GHz)
Rerge (6i2) REWEU Ref/Ritn Dot g hode e Pls  Fupslfods Foailion Fonge (EHz) REA/BU Raf/Btin Dt fivg ode Sworp Fts  Fglfods Fosition
FCC PartlSC 2. 4GHz RSE.TST 38915 29 Dec 2815

VERTICAL
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REPORT NO: 14093504-E2V2 DATE2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

RADIATED EMISSIONS

Marker Frequency Meter Det 80707 | Amp/Cbl/Fltr DC Corrected Avg Margin Peak PK Azimuth Height | Polarity
(GHz) Reading ACF (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB) (dB) (dBuVv/m) | (dBuV/m) (dBuVv/m) (dB)
1 * 4.960553 42.53 PK2 34.2 -25.4 0 51.33 - - 74 -22.67 210 101 H
* 4.95993 34.33 MAv1 34.2 -25.4 2.17 453 54 -8.7 - - 210 101 H
2 6.613246 37.52 PK2 36 -23.7 0 49.82 - - - - 126 101 H
3 *7.439299 36.98 PK2 35.9 -22.5 0 50.38 - - 74 -23.62 104 102 H
* 7.440502 26.04 MAv1 35.9 -22.5 2.17 41.61 54 -12.39 - - 104 102 H
4 * 4.960339 43.01 PK2 34.2 -25.4 0 51.81 - - 74 -22.19 63 101 \
* 4.959956 35.04 MAv1 34.2 -25.4 2.17 46.01 54 -7.99 - - 63 101 \
5 6.613 37.12 PK2 36 -23.7 0 49.42 - - - 296 107 \
6 *7.439459 37.36 PK2 35.9 -22.5 0 50.76 - - 74 -23.24 61 101 \
*7.439531 27.49 MAv1 35.9 -22.5 2.17 43.06 54 -10.94 - - 61 101 \%

* - 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: 14093504-E2V2
FCC ID: SBVRMO039

DATE2022-10-03
IC: 5373A-RM039

10.3. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

,‘,)Ul.l Fremont - Chamber L 2822 Aug 18 17:13:81
= H H
RF Emissions
108 Project Number: 14893584
75| |Client:Sonos
Config:EUT + Support Equipment

) Made:BLE Worst Case

8B paak Uit CaBGU | Tested by:28471 TL

215) S — !

P— H H
@ ~ o i
e H
I L5/ e — ‘ ;
T s SR :
R = —— b
K i d
=
5
B
M

1 18 38
Frequency (MHz)

Rorge (iz) Ref/ftin  Det fvg Mode Pls  Bups/tode  Fosit Fange (i) ROUATG Ref/Attn Dl fg Mode Sueep Pls  Fups/ode Posilion

1.0 15 374 PEK - 1k M 8-

2:.15-.49 PEK - 2 B-Jdegs  [T:1-1.766 1640381/ 30 PERK - daac I6h W dege

KIS FERE - ok M B-Jbdegs l8:1.786-18 18k (-348)/ 3ok PERE - fisec E B-36Adegs

FCC 15.2B89 Below 3@MH=z.TST jv4323 & Jul 2822
Below 30MHz Data
Marker | Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Margin Avg Margin QP Limit Margin Peak Margin Avg Margin_ | Azimuth
(MHz) Reading Antenna (dB) corr Reading Limit (dB) Limit (@B) (dBuV/m) (@B) Limit (@B) Limit (d8) (Degs)
(dBuv) E(ACF) 300m | (dBuvolts) | (dBuvim) (dBuVv/m) (dBuVv/m) (dBuv/m)

1 0375 75 Pk 574 317 80 268 56.11 102,91 3611 8291 - - - - 0360
2 3388 12.68 Pk 56.2 32 80 2312 - - - - 37.01 -80.13 17.01 60.13 0360
7 0374 288 Pk 574 317 80 ~49.42 56.13 -105.55 36.13 8555 - - - - 0360
5 3352 12.19 Pk 56.2 32 80 2361 - B - - - - 371 8071 71 760.71 0360
3 7102 23.56 Pk 56.2 319 40 7.86 30.48 22.62 - - B - 0360
6 7176 20.9 Pk 56.2 319 40 52 305 253 0360
7 14355 25.96 Pk 446 319 40 134 24.49 25.83 0360
8 8.735 1681 Pk 346 316 40 20.19 295 ~49.69 0360
9 14352 2271 Pk 246 319 20 259 24.49 29.08 0360
10 8.7224 204 Pk 3456 316 20 166 295 6.1 0360

Pk - Peak detector
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REPORT NO: 14093504-E2V2 DATE2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

10.4. WORST CASE BELOW 1 GHz

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

gsUL Fremont - Chamber K 2822 Aug 2 B7:508:26
' Rodiated Emissions - 3 Meters
as Project Humber: 14893584
- Client:Sanos
Config:EUT + Support Equipment
Mode :BLE Uorst Case
75 Tested by:28756 CU
e S T i
N
% 55 i
= i "
T T e S S S f e g : J

(dBul/ml

5
30 il Topa
Frequency (MHz)
ng! (HHz) RBU/EL Ref/fktn Dot fvg Hode Suesp Pts  #SepaMode Position Ra\% (HHz] FBUUBK Ref/fitn  Dat vy Mode Sweap Pls  SperNode  Position
1. 30-200 128k (-6dB) /1M 97/18 PEAK - 1The/Mz 4308 MIXH B-36Bdegs H 13: 2681808 128 (-6dB) /1M 97/10 PEAK - Btee/Mz G000 MAOH B-0dege H

FCC Parti5C 36-186@MH=z . TST 38915 15 Jul 26814

HORIZONTAL

ql:UL Fremont — Chamber K 2822 Aug 2 B7:58: 26
| | i i i i |Rodiated Emissions - 3 Meters
g5 Project Number: 14893584
"""""" Client:Sonos
Config:EUT + Support Equipment
Mode :BLE Uorst Case
75 Tested by:28756 CU
e S e e
~
4 s5
]
T 45 O 17T BT
3 7
8 35 -
- [T
Wy A1 ;‘"" | th oy
250441 T Heofpe ﬁ, bttt £
s i JUISE (e e ll]"
| Hh"\'.'llﬂ ‘I\u. \
15
5
38 ‘ ) T 1ee ) ) ) ) ) B 5 )
Frequency (MHz)
Renge (HHz) REUAEL Ref/fttn Ost fuvg Hode Supep Pis  lowps/Mode Position Range (Haz) RELAUBY Ref/fitn Dot fvg Hode Sueap Pis. .Etip&'”ﬂde Position
FCC PartISC 38-1BBEMHz . TST 38915 15 Jul 2814

VERTICAL
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REPORT NO: 14093504-E2V2 DATE2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

Below 1GHz Data

Marker | Frequency Meter Det 82258 Amp/Cbl Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading ACF (dB) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 *136.618 43.83 Pk 19.7 -30.7 32.83 43.52 -10.69 0-360 197 H
4 39.4788 44.72 Qp 20.5 -31.4 33.82 40 -6.18 358 104 \
5 45.7321 48.81 Qp 16.2 -31.3 33.71 40 -6.29 42 97 \Y
2 480.736 41.32 Pk 23.9 -29 36.22 46.02 -9.8 0-360 199 H
3 *960.008 39.48 Qp 29.4 -26.3 42.58 53.97 -11.39 355 98 H
6 *960.009 39.76 Qp 29.4 -26.3 42.86 53.97 -11.11 67 99 \Y

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

Qp - Quasi-Peak detector
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REPORT NO: 14093504-E2V2
FCC ID: SBVRMO039

DATE2022-10-03
IC: 5373A-RM039

10.5. WORST CASE 18-26 GHz

11:UL Fremont - Chamber K

2822 Aug 23 17:27:59

RF Emissicons 3 meter
- Project Number: 4893584
1@ Cliznt :Sonas
Config:EUT+Suppart Equipment
_ Mode:BLE Warst Cose
9 Tested by:23522 SI
T s
@ Peak | dBuU
Peak t (dBull/m)
g 5 mi A/ i
e
°
= _ erage Limit dBuU/
o 5
2 SO,
35
25

18608 26508
Frequency (MHz)
Rorge (MHz) R/ UBY Ref/8tin  Del Avg Mode Sase Pte  #Swos/Mode  Posidion Range (MHz) REU/VEL Reffatin  Del Avg Mode S Pls  #5pe/Mode  Position
|| EPW-}%HR 1M(-1d8)/IM 18472 PERK :g "dmzmmm 18k rs"n";k A-3Bddegs H " : * o

18-26 5GHz Test 3-meter.TST jv4323 18 May 2822

HORIZONTAL

11:UL Fremont — Chomber K 2822 Aug 23 17:27:59
RF Emissions 3 meter
105 Project Number: 4893584
.......... . e e
Conf ig:EUT+Support Equipment
Mode:ELE Worst Cosze
95 Tested by:23522 SI
]
@ Peak | dBuU
Peak mit (dBuld/m)
a8 75
g 5 eeesesmee ekt Lttt
o
= _ erage Limit dBul/
@ 5
T
4
ESWW
o5
18068 26568
Frequency (MHz)
Rorgs (Hiz) WBUAUBN Faf/Attn Dot vy Mode g Pte  4oups/fods PosiLion Fange 0iz) AU ReffAtin  Dal fvg fode Samep Pls  Hoapaifiode FPosition
|8-26 5GHz Test 3-meter TST jv4323 18 May 2822

VERTICAL
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REPORT NO: 14093504-E2V2 DATE2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

18 — 26GHz DATA

Marker Frequency Meter Det 81138 215705 Cables Corrected Peak Limit PK Average Margin Azimuth Height Polarity
(MHz) Reading AF amp/cbl (dB) Reading (dBuVv/m) Margin Limit (dB) (Degs) (cm)
(dBuVv) (dB/m) (dB) (dBuVolts) (dB) dBuv/m
1 *19038.416 46.35 Pk 32.6 -60.7 18.1 36.35 74 -37.65 54 -17.65 0-360 100 H
2 *20553.777 38.33 Pk 33.1 -59.7 18.7 30.43 74 -43.57 54 -23.57 0-360 200 H
3 23533.497 31.19 Pk 33.9 -61.2 20 23.89 74 -50.11 54 -30.11 0-360 100 H
4 *18207.305 46.12 Pk 32.4 -60.9 17.7 35.32 74 -38.68 54 -18.68 0-360 200 \
5 *22068.193 34.47 Pk 33.4 -60.8 19.3 26.37 74 -47.63 54 -27.63 0-360 200 \
6 *23996.275 31.93 Pk 33.9 -61.2 20.2 24.83 74 -49.17 54 -29.17 0-360 200 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 14093504-E2V2 DATE2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 b to 56 56 to 46
0.5-5 56 46
5-30 ) 5

Decreases with the loganthm of the frequency.

RESULTS
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REPORT NO: 14093504-E2V2

FCC ID: SBVRMO039

DATE2022-10-03
IC: 5373A-RM039

11.1. AC POWER LINE

LINE 1 RESULTS

'\"HJL Fremont, CA CE Room 2822 Aug | 22:18:45
z
Conducted RFI Uoltogs
Project: 14893584
186 Cliant Name:Sonos
g EUT + Support Equipment
N reg: 128U/6BHz
a?) Test By:27966 PU
7| OSSR OSSR WUSSRUU SNV SIS SRR NSO SN SR VORI SO UV NUUUNN WU U WU o
&
g g4f—= e T e I S S e R A
- . L
o 5@ I
S| &
ERE i "\le
ﬂ Ve TN
@
2z
[t
6 iy
5]
15 [ I:EI 38
Frequency [MHz)
[Rorge CHiz) REU Ref/fttn  Det Avg Mode Swsep Fts  #hpsitode  Loke [Farge (HiD) REW Ref/Atin  Det Avg Mode Suesp Pts faups/fode Loke
15-38 Sk (e’ B2/18 OpiTe 18/2. Z5hiz 13.3=  1/URLT Line-
CCI5 CE Class B 15BkHz-38MHz Stepping LISN 175765 .T5T wmd4418 17 Feb 2822
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det 175765 C1&C3 207996 Corrected FCC Part 15 QP Margin FCC Part 15 Av(CISPR)M
(MHz) Reading LISN L1 cable path Limiter with Reading Class B QP (dB) Class B Avg argin
(dBuv) loss short cabl dBuv (dB)
2 .1815 17.07 Ca 1 0 9.4 26.57 - - 54.42 -27.85
4 .6473 26.11 Ca 0 1 9.3 35.51 - - 46 -10.49
6 1.4303 8.76 Ca 0 1 9.3 18.16 - - 46 -27.84
8 2.1458 5.9 Ca 0 A 9.3 15.3 - - 46 -30.7
10 13.56 11.23 Ca 1 2 9.3 20.83 - - 50 -29.17
12 16.2285 14.9 Ca 1 2 9.3 24.5 - - 50 -25.5
1 .1793 32.69 Qp 1 0 9.4 42.19 64.52 -22.33 -
3 .6473 27.11 Qp 0 A 9.3 36.51 56 -19.49 -
5 1.4325 10.75 Qp 0 A 9.3 20.15 56 -35.85 -
7 2.148 8.56 Qp 0 A 9.3 17.96 56 -38.04 -
9 13.56 21.02 Qp 1 2 9.3 30.62 60 -29.38 -
11 16.2285 18.87 Qp 1 2 9.3 28.47 60 -31.53 -

Qp - Quasi-Peak detector

Ca - CISPR average detection
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REPORT NO: 14093504-E2V2
FCC ID: SBVRMO039

DATE2022-10-03
IC: 5373A-RM039

LINE 2 RESULTS

'\"H_IL Fremont, CA CE Room 2822 Aug | 22:18:45
z
Conducted RFI Uoltogs
Project: 14893584
186 Cliant Name:Sonos
EUT Config:EUT + Support Equipment
~ Test Uolt/Freq: 128U/6BHz
a?) Test By:27966 PU
] OO SOOI SOOI OO U N SO SOt SO POOE HEOUOOUS SO SURUUR ORI SURTES SOURN SUUS OSSO
3
R e S
‘j . T———
Losgo T
- 13
~ [&)
= 36 1.5
@ , |3 21 23
© 14 [ & )é% 9 &5
=) ; ; . L
o { ‘ | | o e jMﬁ*"@h ﬂwﬂ
MLy U ot L e R #1#}“} 11“, ol
6 R B S T it
5]
5 [ I:EI 38
Frequency [MHz)
[Rorge CHiz) REU Ref/Aitn  Det Avg Mode - Fts #psitode  Lobel [Farge (HiD) REU Ref/Atin  Det Avg Mode Suesp Pts  faups/Mode Loke
CCI5 CE Class B 15BkHz-38MHz Stepping LISN 175765 .T5T wmd4418 17 Feb 2822
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det 175765 C2&C3 207996 Corrected FCC Part 15 QP Margin FCC Part 15 Av(CISPR)M
(MHz) Reading LISN L2 cable path Limiter with Reading Class B QP (dB) Class B Avg argin
(dBuv) loss short cabl dBuv (dB)
14 .1815 16.06 Ca 1 0 9.4 25.56 - - 54.42 -28.86
16 .6473 26.16 Ca 0 A 9.3 35.56 - - 46 -10.44
18 1.4303 18.94 Ca 0 1 9.3 28.34 - - 46 -17.66
20 2.1458 12.93 Ca 0 A 9.3 22.33 - - 46 -23.67
22 13.56 11.04 Ca 1 2 9.3 20.64 - - 50 -29.36
24 16.2285 14.58 Ca 1 2 9.3 24.18 - - 50 -25.82
13 1793 32.57 Qp 1 0 9.4 42.07 64.52 -22.45 -
15 .6473 27.33 Qp 0 1 9.3 36.73 56 -19.27 -
17 1.4325 19.81 Qp 0 A 9.3 29.21 56 -26.79 -
19 2.148 14.35 Qp 0 A 9.3 23.75 56 -32.25 -
21 13.56 19.84 Qp 1 2 9.3 29.44 60 -30.56 -
23 16.2285 18.33 Qp 1 2 9.3 27.93 60 -32.07 -

Qp - Quasi-Peak detector
Ca - CISPR average detection
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