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REPORT NO: R13510374-E1 DATE: 2021-04-14
FCC ID: SBVRM038 IC: 5373A-RM038

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Sonos 614 Chapala Street
Santa Barbara, CA 93101
USA

EUT DESCRIPTION: Wireless Smart Speaker

MODEL: S38

SERIAL NUMBER: 00:0E:58:71:72:5D

00:0E:58:21:EF:54
SAMPLE RECEIPT DATE: 2021-03-15

DATE TESTED: 2021-03-15 to 2021-04-13
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C 2021 Complies
ISED RSS-247 Issue 2: 2017 Complies
ISED RSS-GEN Issue 5 + Amendment 1: 2019 Complies

UL LLC 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 LLC and all
revisions are duly noted in the revisions section. Any alteration of this document not carried out
by UL LLC 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, or any
agency of the U.S. government.
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REPORT NO: R13510374-E1
FCC ID: SBVRM038

DATE: 2021-04-14
IC: 5373A-RM038

2. TEST RESULTS SUMMARY

FCC Clause ISED Clause Requirement Result Comment
Reporting ANSI C63.10 Section
See Comment Duty Cycle purposes only 116.
; RSS-GEN 6.7 99% OBW ANS! C03 19 Section
15.247 (a) (2) | RSS-247 5.2 (a) 6dB BW Complies None.
15.247 (b) (3) RSS-247 5.4 (d) Output Power None.
See Comment Aver wer ) Per ANSI C63.10,
ee Lomme erage powe Section 11.9.2.3.2.
15.247 (e) RSS-247 5.2 (b) PSD None.
15.247 (d) RSS-247 5.5 Conducted Spurious Emissions None.
15.209, 15.205 RSS_SE(;\I 8.9, Radiated Emissions Complies None.
15.207 RSS-Gen 8.8 AC Mains Conducted Emissions None.

This report contains data provided by the applicant which can impact the validity of results. UL
LLC is only responsible for the validity of results after the integration of the data provided by the

customer.
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REPORT NO: R13510374-E1 DATE: 2021-04-14
FCC ID: SBVRM038 IC: 5373A-RM038

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15: 2020, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance
v05r02, KDB 414788 D01 Radiated Test Site v01r01, RSS-GEN Issue 5+ Amendment 1: 2019,
and RSS-247 Issue 2: 2017.

4. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory
Drive, Research Triangle Park, North Carolina, USA and 2800 Perimeter Park Dr., Suite B,
Morrisville, North Carolina, USA. 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.

Address ISED CABID | ISED Company Number | FCC Registration

Building:
(] | 12 Laboratory Dr
RTP, NC 27709, U.S.A

Building: 2800 Perimeter US0067 2180C 703469

Park Dr., Suite B
Morrisville, NC, 27560
U.S.A

UL LLC (RTP), CABID US00067, is accredited by NVLAP, Laboratory Code 200246-0
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REPORT NO: R13510374-E1 DATE: 2021-04-14
FCC ID: SBVRM038 IC: 5373A-RM038

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 UNCERTAINTY
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 1.22%
1.3 dB (PK)
RF output power, conducted 0.45 dB (AV)
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 1.94 dB
All emissions, radiated 6.01 dB
Conducted Emissions (0.150-30MHz) - LISN 3.40 dB
Temperature 0.57°C
Humidity 3.39%
DC Supply voltages 1.70%
Time 3.39%

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: R13510374-E1 DATE: 2021-04-14
FCC ID: SBVRM038 IC: 5373A-RM038

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)

36.5dBuV + 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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REPORT NO: R13510374-E1 DATE: 2021-04-14
FCC ID: SBVRM038 IC: 5373A-RM038

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a wireless speaker with a BLE radio and 2.4GHz/5GHz WLAN radio. This report
covers the BLE radio only.

6.2. MAXIMUM OUTPUT POWER

Channel Frequency Peak Limit Margin
Power
(MHz) (dBm) (dBm) (dB)
Low 2402 -0.36 30 -30.36
Mid 2440 -0.40 30 -30.40
High 2480 -0.55 30 -30.55

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain and type, as provided by the manufacturer, are as follows:
The radio utilizes an etched IFA antenna, with a maximum gain of 1.4dBi.
6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was Sonos S2 V13.2

The test utility software used during testing was JPerf 2.0.2

6.5. WORST-CASE CONFIGURATION AND MODE

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

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

The EUT is intended to operate in only one orientation, therefore all tests were performed in its
intended orientation.
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REPORT NO: R13510374-E1 DATE: 2021-04-14
FCC ID: SBVRM038 IC: 5373A-RM038

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Lenovo T440P PB0294NN NA

/0 CABLES

1 1 1 AC Mains /O <3m Powers EUT

2 1 1 Ethernet /O <3m Communications Port

SETUP DIAGRAMS

Please refer to R13510374-EP1 for setup diagrams
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REPORT NO: R13510374-E1 DATE: 2021-04-14
FCC ID: SBVRM038 IC: 5373A-RM038

7. MEASUREMENT METHOD

Duty Cycle: ANSI C63.10 Subclause 11.6

6 dB BW: ANSI C63.10 Subclause -11.8.1

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter
PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

General Radiated Spurious Emissions: ANSI C63.10-2013 Sections 6.3-6.6

Emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11 and 6.10.4

Emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1 and 6.10.5

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: R13510374-E1
FCC ID: SBVRM038

DATE: 2021-04-14
IC: 5373A-RM038

8. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

Test Equipment Used — AC Mains Conducted Emissions Measurement Equipment

EquiI;I))ment Description Manufacturer Model Number Last Cal. | Next Cal.
Conducted Room 1
cBLog7 | Coaxcable, RG223, N-| b ook | PE3W06143-240 |2020-03-26 |2021-03-26
male to BNC-male, 20-ft.
HI0091 Environmental Meter | o 1o 14-650-118 | 2020-06-26 | 2021-06-26
LISN, 50-ohm/50-uH, 2- Fischer FCC-LISN-50-25-2-
LISNOO3 conductor, 25A Custom Com. 01-550V 2020-08-18 | 2021-08-18
75141 EMI Test Receiver 9kHz1  Rohde & ESCI 7 2020-08-182021-08-18
7GHz Schwarz
CW2501M
PS214 AC Power Source Elgar (s/n 1523A02396) NA NA
Transient Limiter, 0.009- Electro-
ATA222 100MHz Metrics EM-7600 2020-03-26 | 2021-03-26
Version 9.5
SOFTEMI EMI Software UL 2015-08-20 NA NA
Test Equipment Used — Conducted Emissions Measurement Equipment (Morrisville —
Conducted 2)
Eqml%ment Description Manufacturer Model Number Last Cal. | Next Cal.
SA0027 Spectrum Analyzer Keysight N9030A 2020-06-10 | 2021-06-10
PWMO004 Keysight
(PRE0137346) RF Power Meter Technologies N1911A 2020-07-31|2021-07-31
Peak and Avg Power

PWS002 Sensor, 50MHz to Keysight

18GHz Technologies N1921A 2020-09-10[2021-09-10
] Fisher
HI0090 Environmental Meter Scientific 15-077-963 2020-06-26 | 2021-06-26
AP Version
EMISoftware Antenna Port Software UL LLC 2021.03.09, NA NA
2021.4.9
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REPORT NO: R13510374-E1
FCC ID: SBVRM038

DATE: 2021-04-14
IC: 5373A-RM038

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - North

Chamber)
Equll%ment Description Manufacturer Model Number Last Cal. | Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079 Active Loop Antenna | ETS-Lindgren 6502 2020-08-20 | 2021-08-20
30-1000 MHz
; Sunol
AT0074 Hybrid Broadband Sciences JB3 2020-07-27 | 2021-07-27
Antenna
Corp.
1-18 GHz
Double-Ridged
ATO0072 Waveguide Horn ETS Lindgren 3117 2020-04-27 | 2021-04-27
Antenna, 1 to 18 GHz
18-40 GHz
ATO0063 Homn Antenna, 18- ARA MWH-1826/B | 2020-10-30 | 2021-10-30
26.5GHz
Gain-Loss Chains
N-SACO1 Gai”"osgg‘,tziﬂg: 0.009-  y/arious Various 2020-08-07 | 2021-08-07
Gain-loss string: 25- . ,
N-SACO02 1000MHz Various Various 2020-08-07 | 2021-08-07
N-SACO3 Ga'”"ﬁzséﬁrz'”g 1- Various Various 2020-08-07 | 2021-08-07
N-SACo4 | Gain-loss string: 18- Various Various 2020-08-07 | 2021-08-07
40GHz
Receiver & Software
SA0026 Spectrum Analyzer Agilent N9030A 2020-07-16 | 2021-07-16
Version 9.5
SOFTEMI EMI Software UL 2020.08.19 NA NA
Additional Equipment
Used
HI0094 Environmental Meter Fisher 06-662-4 11725843 |2020-01-21 | 2022-01-21
Scientific
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REPORT NO: R13510374-E1
FCC ID: SBVRM038

DATE: 2021-04-14
IC: 5373A-RM038

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - South

Chamber)
Equll;I))ment Description Manufacturer Model Number Last Cal. | Next Cal.
1-18 GHz
Double-Ridged
ATO067 Waveguide Horn ETS Lindgren 3117 2020-04-28 | 2021-04-28
Antenna, 1 to 18 GHz
18-40 GHz
Horn Antenna, 18-
AT0063 ARA MWH-1826/B 2020-10-30|2021-10-30
26.5GHz
AT0061 Horn ':‘ggeﬂrz‘a’ 26- ARA MWH-2640/B  |2020-10-30 | 2021-10-30
Gain-Loss Chains
S-SACO3 Ga'”"ﬁséséﬁrz'”g 1- Various Various 2020-07-06 | 2020-07-06
S-SAco4 | Gain-loss string: 18- Various Various 2020-07-07 | 2021-07-07
40GHz
Receiver & Software
Rohde &
197954 Spectrum Analyzer ESW44 2020-03-27 | 2021-03-27
Schwarz
197955 Spectrum Analyzer Rohde & ESW44 2020-03-112021-03-11
Schwarz
SA0025 Spectrum Analyzer Agilent N9030A 2020-03-17 [ 2021-03-17
Version 9.5
SOFTEMI EMI Software UL 2020-08-19 NA NA
Additional Equipment
used
s/n 181474409 | Environmental Meter | Fisher Scientific 15-077-963 2020-08-06 | 2021-08-06
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REPORT NO: R13510374-E1
FCC ID: SBVRM038

DATE: 2021-04-14
IC: 5373A-RM038

9. ANTENNA PORT TEST RESULTS

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

Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
BLE 0.383 0.625 0.613 61.28% 4.25 2.611
DUTY CYCLE PLOTS
—E Keys\'ght‘irectrumAnafyz‘erV_AZZﬂZI.E.Q,TSSOZMDSEZ,Ml‘)RVCDNZ | - | — — @@/@
r PNO: Fast ._,_<‘ Trig: Free Run i‘:\l‘g’?H?l'g:e%ﬁMS Tit;i’:-' J z = 6 redueney
IFGain:Low #Atten: 30 dB DET|P
Auto Tune
10 dBidiv Ref 20,00 dBm
Log
00 Center Freq

0.00

-10.0

=200

-30.0

-40.0

2.402000000 GHz

StartFreq
2.402000000 GHz

500

£00

=700

Center 2.402000000 GHz

Res BW 8 MHz #VBW 50 MHz

X v

0 A2 t (A) 383.0 us (A) -0.331dB
2 N t 351.0 us -12.078 dBm
3 A2 t (A) 625.0 us (A} -0.073dB
4
5
6
7
8
9

10

Span 0 Hz

Sweep 2.000 ms (2001 pts)

ISTATUS

FUNCTION FUNCTION WIDTH FUNCTION VALUE |8

Stop Freq
2.402000000 GHz|

CF Step
8.000000 MHz|

Auto Man

Freq Offset,
0 Hz

DUTY CYCLE BLE
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REPORT NO: R13510374-E1
FCC ID: SBVRM038

DATE: 2021-04-14
IC: 5373A-RM038

9.2 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

9.1.1. BLE (1Mbps)

Channel

Frequen
(MHz)

cy

99% Bandwidth

(MHz)

Low

2402

1.0497

Middle

2440

1.0477

High

2480

1.0492

B Keysight Spectrum Analyzer - AP2021.4.9,85502/40882, o)l sl B Keysight Spectrum Analyzer - AP2021.4.9,85502/40882, =
T | ®m [se o [ senseant [ AIGNAUTO [1230:47 P Apri3, 2021 T R [s00 oc SENSE ALIGN AUTO [ 12:36:05 PM Apr 13, 2021
000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency [Center Freq 2.440000000 GHz Center 440000000 GHz Radio Std: None Frequency
—= Trig: FreeRun ‘Avg|Hold: 1001100 = Trig: Free Run Avg|Hold: 1001100
#FGain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 11.35 dB Ref Offset 11.35 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
oo CenterFreq| 100 CenterFreq|
. 2.402000000 GHz| 00 ¢ 2440000000 GHz
" 10.0
20 20
300 100
10 a0
500 500
500 500
Center 2.402 GHz Span 3 MHz. CF Stey Center 2.44 GHz Span 3 MHz, CF Ste)
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms 300,000 KH’; #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 kH‘;
lAuto Man Auto Man|
Occupied Bandwidth Total Power 4.40 dBm Occupied Bandwidth Total Power 4.49 dBm
1.0497 MHz FreqOffset 1.0477 MHz FreqOffset|
Transmit Freq Error 1.439 kHz OBW Power 99.00 % OHz Transmit Freq Error -8.784 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.108 MHz xdB -26.00 dB x dB Bandwidth 1.108 MHz xdB -26.00 dB
sc: satus use sTaTus

B oo specram Anabee
.

-

o | &)
T SeNsEaNT] ALIGN AUTO [ 12:46:51 PM Apr13, 2021
Center Freq: 2.480000000 GHz Radio Std: None Frequency
== Trig: Free Run ‘AvglHold: 1001100
#FGainLow  #Atten: 30 dB Radio Device: BTS
Ref Offset 11.35 dB.
10 dBidiv Ref 20.00 dBm
Log——T 7
e Center Freq|
000 2.480000000 GHz
00

300

400

500

700

Center 2.48 GHz Span 3 MHz CF Step)
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 kHz|
N N aute Man|
Occupied Bandwidth Total Power 4.21 dBm
1.0492 MHz FreqOffset|
Transmit Freq Error -18.625 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.104 MHz xdB -26.00 dB

sTaTUs

HIGH CHANNEL
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9.3 6dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

RSS-247 5.2 (a)

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

RESULTS

9.3.1 BLE (1Mbps)

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.6480 0.5
Middle 2440 0.6690 0.5
High 2480 0.6720 0.5
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=

sTATUS

HIGH CHANNEL

Page 20 of 48

B3 Keysight Spectrum Analyzer - AP2021 49 855020882, (= o s B8 Keysight Spectrum Analyzer - AP20214985502/40882, ===
L[ r [s0a oc [ senseant ALIGN AUTO [ 12:29:58 PM Apr 13, 2021 Frequency L ® [0 Oc SENsEnT] [ ALIGNAUTO [12:35:08 PM Apr13, 2021 Froquency
A Rl Trace[ 5555 6| #Avg Type: RMS L RN
EERG R A U G,,H,.g; ide = Trig: FreeRun AvgHorg: 1001100 b T I G,,'f‘é, Wide == Trig: FreeRun AvaiHold: 100100 el o
IFGain:Low  #Atten: 40 dB oetlP IFGain:Low #Atten: 40 dB oetlP
- Auto Tune| Y Auto Tune|
Ref Offset 11.35 dB AMkr1 648 kHz Ref Offset 11.35 dB AMKr1 669 kHz
[ggeidn__Ref 30.00 dBm -0.513 dB [0 gerdiv__Ref 30.00 dm -0.811 dB|
CenterFreq Center Freq
200 2.402000000 GHz 200 2.440000000 GHz|
100
StartFreq| StartFreq|
0 2.400500000 GHz o 2438500000 GHz|
1Y
00 T 100 V.
StopFreq Stop Freq
2.403500000 GHz 2441500000 GHz|
00 00
o CF Step) - CF Step
; 300.000 kHz{ - 300.000 kHz
|Auto Man| Auto Man|
00 400
- Freq Offset - FreqOffset
0He| OHz
600 600
ICenter 2.402000 GHz Span 3.000 MHz Center 2.440000 GHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 plsﬂ #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 ptsH
s status usc status
Keysight Spectrum Analyzer - AP2021.4.9,85502/40882, [E=
L[ r_ s0a oc | I SENSEINT] ALIGN AUTO [ 12:44:15 PM Apr 13, 2021 =
ICenter Freq 2.480000000 GHz ) #Avg Type: RMS T 3756 requency
PNo-Wide == Trig: Free Run AvglHold: 1001100 i
IFGain:Low  #Atten: 40 dB oerlP
Auto Tune|
Ref Offset 1135 dB AMKr1 672 kHz|
[9geidiv_Ref 30.00 dBm -0.064 dB
CenterFreq|
0 2.480000000 GHe|
100
StartFreq|
S0 2478500000 GHz
v 0 P
oo Stop Freq|
2.481500000 GHe|
o0 CF Step)|
300.000 kHz|
Auto Man|
100
0 Freq Offset|
’ 0 Hz|
500
Center 2.480000 GHz Span 3.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 ptsy
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DATE: 2021-04-14
IC: 5373A-RM038

9.4 OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)

RSS-247 5.4 (d)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.95 dB was entered as an offset in the power meter to
allow for a peak reading of power.

RESULTS

9.4.1 BLE (1Mbps)

Tested By: 85502/40882
Date: 2021-03-15
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 -0.380 30 -30.380
Middle 2440 -0.450 30 -30.450
High 2480 -0.780 30 -30.780
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FCC ID: SBVRM038 IC: 5373A-RM038

9.5 AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.95 dB was entered as an offset in the power meter to
allow for an average gated reading of power.

RESULTS

9.5.1 BLE (1Mbps)

Tested By: 85502/40882
Date: 2021-03-15
Channel Frequency Average Power
Reading
(MHz) (dBm)
Low 2402 -1.520
Middle 2440 -1.500
High 2480 -1.490
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9.6 POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

RSS-247 (5.2) (b)

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

RESULTS

9.6.1 BLE (1Mbps)

Channel | Frequency PSD Limit Margin
(MHz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -2.38 8 -10.38
Middle 2440 -2.38 8 -10.38
High 2480 -2.51 8 -10.51
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HIGH CHANNEL
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B3 Keysight Spectrum Analyzer - AP2021 49 855020882, (= o s B8 Keysight Spectrum Analyzer - AP20214985502/40882, ===
L[ r [s0a oc [ senseant ALIGN AUTO [ 12:31:52 PM Apr13, 2021 Frequency L ® [0 Oc SENsEnT] [ ALIGNAUTO [12:37:20 PM Apr13, 2021 Froquency
#Avg Type: R TRacE c #Avg Type: RMS
K TN G20 () ) Gp",.é ide == Trig: FreeRun AvaiHold: 1001100 T e U LIUTI G:'I‘g: Wide —>— Irig: FreeRun AvgHola: 1001100 s
IFGain:iLow  #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oetlP
Auto Tune| - E Auto Tune|
Ref Offset 1135 dB Mkr1 2.401 994 GHZ Ref Offset 11.35 4B Mkr1 2.439?84 GHZ
[ggeidn__Ref 30.00 dBm -2.383 dBm [0 gerdiv__Ref 30.00 dm -2.376 dBm
CenterFreq Center Freq
200 2.402000000 GHz 200 2.440000000 GHz|
100
StartFreq| StartFreq|
. s 2.401000000 GHz o ¢ 2.439000000 GHz|
0o StopFreq oo Stop Freq
2403000000 GHz 2441000000 GHz|
00 00
o CF Step) - CF Step
; 200.000 kHz{ - 200,000 kHz
|Auto Man| |Auto Man|
00 400
- Freq Offset - FreqOffset
OHz e 0Hz,
600 600
ICenter 2.402000 GHz Span 2.000 MHz Center 2.440000 GHz Span 2.000 MHz|
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 ptsn
s status usc status
[B5 Keysight Spectrum Analyzer - AP2021 49 85S02/A062, =]
S T SENSEINT] ALIGN AUTO[01:24:34 PM Apr 13, 2021 A
Center Freq 2.480000000 GHz vg Type: RMS TRACE[ 0305 6 requency
PNo-Wide == Trig: Free Run AvglHold: 1001100 s
IFGain:Low  #Atten: 40 dB oerlP
y Auto Tune
Ref Offset 11.35 dB Mkr1 2.479 974 GHZ
[9geiciv_ Ref 30.00 dBm -2.514 dBm
Center Freq|
200 2.480000000 GHe|
100 oo
StartFreq|
000 b 2479000000 GHz
A4
o StopFreq
2.481000000 GHz
200
e I 200,000 kHz]
Auto. Man
400
. Freq Offset
0Hz|
500
Center 2.480000 GHz ‘Span 2.000 MHz.
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 ptsn
sc status
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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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9.7.1 BLE (1Mbps)

qugmipemnmnnllyml AP2021.4.9,85502/40882, [=mr=n] szs»ghtspmmm‘mmu szm.u_ussnz/ml [E=mr=n
s00_oC | [ sensen ALIGN AUTO__[12:32:33 PM Apr . R [s00 SENSE:INT] ALIGN AUTO__12:33:08 PM Apr "
ST Freq 5400000000 Gz, ] : - reauency Conier Freq 13. 015000000 GHz #Avg Type: R © reduency
ide —— Trig: Free Run Avg|Hold: 1001100 ™ | PNO: Fast == Trig: Run AvglHold: 10110 ™ |
Fan tten: 40 dB oer|P IFGain:Low #Atten: 40 dB oer|P
. Auto Tune Auto Tune|
ot Offeot 1195 08 Mkr1 2.401 99 GHZ] et Ofact 1195 48 MKkré 25.555 9 GHZ
19 geiciy_Ref 30.00 dBm -1.447 dBm| 10 gaidly_Ref 30.00 dBm -31.894 dBm
200 CenterFreq| 200 Center Freq|
00 4 2.400000000 GHz| 100 13.015000000 GHez|
oo StartFreq| 0o StartFreq|
o0 < 2395000000 GHz] a0 y 30000000 MHz|
00 00
0o | Stop Freq| o | | Stop Freq|
N 2.405000000 GHz| - 26.000000000 GHz
500 600
Center 2.400000 GHz Span 10.00 MHz, CF Step)| Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts), 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
lAuto Man| Auto Man|
08 TRCI SCL]
N 240199 GHz -1.447 dBm 1N 1 2.402 0 GHz 1.524 dBm
2 N f 240000GHz 35793 dBm 2 N f 48040GHz 38074 dBm
3N f 239979 GHz -34.938 dBm FreqOffset 3N f 7.206 0 GHz -37.247 dBm FreqOffset
g 0 Hz| -5 N f 25.5559 GHz. -31.894 dBm 0 Hz|
6 1 6 :
7 7
8 8
9 9
10 10
1 - 1 L
< i , « i 8
= status s satus
S Amn‘s!smmuz =SR] Kemm»aammmm Ammmwz/mz [E=SE[E=:
[ I [ senseanT ALIGN AUTO [ 12:38:29 PM Apr 13, 2021 . w500 SENSEINT] ALIGN AUTO__[12:40:04 PM Apr 13, "
enier Frq 2440000000 GHz #hAvg Type: RI TRAGE[LT2 355 6 reauency Conier Freq 13. 015000000 GHz #Avg Type: RS TcE reauency
0. ,de —— Trlg FreeRun Avg|Hold: 1001100 m | PNO: Fast —— Tvlu Free Run AvglHold: 10110 B |
ai n: 40 dB oerlP IFGain:Low n: 40 dB oer|P
. Auto Tune = Auto Tune|
Ref Offset 11.35 dB Mkr1 2.439 99 GHz Ref Offset 11.35 dB Mkr4 25.473 5 GHZ|
(9 gBidv__Ref 30.00 dBm 1,435 dBm {0 geia_Ref 30.00 dBm -31.175 dBm
og
CenterFreq| 200 Center Freq|
00 2.440000000 GHz| 100 13.015000000 GHez|
o
00 100
StartFreq| StartFreq|
o Q 2435000000 GHz 20 [} 30.000000 MHz|
00 s
ne Stop Freq| o i Stop Freq)|
2.445000000 GHz - } } } 26.000000000 GHz|
. 600
w0 CF Step Start 30 MHz Stop 26.00 GHz CF Step
h 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Man| Auto Man|
-400 <
P mmeer g
z X m
o Freq Offset| 3N i 38.740 dBm Freq Offset|
0 Hz| -5 N 1 zsn:sGHz -31.175 dBm 0 Hz|
s =
600 7
8
9
Center 2.440000 GHz Span 10.00 MHz 10 |
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| « i ’
e status s status
L=l KzﬁahkSyuﬂmmAnaMu Ammmwmz [E=E[E:
[ senseanT ALIGN AUTO__[01:25:25 PM Apr 13, 2021 . L I ALIGN AUTO__[01:26:24 PM Apr 13, =
) vg Type: = reauency Center Freq 73015000000 GHz ] #Avg Type: RMS TAce requency
NO-Wide —— Trig: Free Run Avg|Hold: 100/100 R | PN s AvglHold: 10110 b |
IFGain:Low  #Atten: 40 dB oeTlP \Foainiow  #Atten: 40dB o=tlP
Auto Tune| > Auto Tune|
9 rd
Ref Offset 1136 dB Mkr1 2. -17 98 GHz| Ref Offset 11.36 dB Mkr4 25 668 2 GHz
19 geiciy_Ref 30.00 dBm 582 dBm 10 gBidly__Ref 30.00 dBm -31.272 dBm
200 CenterFreq| @ Center Freq|
00 2.483500000 GHz| 100 13.015000000 GHez|
oo StartFreq| 0o StartFreq|
o0 2478500000 GHz 20 q 30.000000 MHz|
o0 ( 0 .
0o Stop Freq - | | 1 Stop Freq|
. 2.488500000 GHz o | 26.000000000 GHz|
500 600
| | | |
Center 2.483500 GHz Span 10.00 MHz, CF Step)| Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts), 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
Man| Man|
sape i st e
¥ z X z 165 dBm
2483 50 GHz 30158 dBm FreqOffset 3N 7.440 0 GHz 41431 dBm FreqOffset
0Hz -5 N 25.668 2 GHz -31.272 dBm 0Hz|
E s =
7
8
9
10
L 1 L
e status s status
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10 RADIATED TEST RESULTS

10.2 LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit | Field Strength Limit
(MHz) (uV/m) at3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 -88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

RSS-GEN, Section 8.9 and 8.10.

Frequency Range

Field Strength Limit

Field Strength Limit

(MHz) (uV/m) at3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -

1.705 - 30 30 @ 30m -

Frequency Range

Field Strength Limit

Field Strength Limit

(MHz) (uV/m) at3 m (dBuV/m) at 3 m
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 in the 30-1000MHz range,
9kHz for peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz
for peak and/or quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is
used unless otherwise noted as quasi-peak or average (9-90kHz and 110-490kHz).
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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 linear voltage
averaging 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 18 GHz
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.

3D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel).

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.

KDB 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.
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10.3 TRANSMITTER ABOVE 1 GHz

10.3.1 BLE (1Mbps)

Antenna 1
| oTest Fooility: UL Morrisville 2621 Mor 16 ©9:24:18
Restricted Bandedge
- Project Number: 13518374
1 Client: Sonos
Test Location: 5-SAC
Mode: 1Tx, BLE, 24B2MHz
185 Tested by: 11993
9!:
. I
. I
N Peok Limit C(dBuU/m /(\
3 75 \\
[4a]
E ‘l
65
|
55 fverage Linit (dBubl/m) w/ﬂ:f’/
45 TR} T i |
P Wt il ' } |
5 Joooo )
? A 1.
e Aottt et it RO Ty ; s An b rpeintvebageytyig bt N m ‘gmw‘w {LU L) :‘ Wi Uu\/n' M““""W\f“
2.31 0. 5MHz/ 2.415
Frequency (GHz)
Range (6Hz) REW/VBW Ref/yﬁu.n Det/fivg Mode Sueep Pts  #Swps/Made  Lobel Range (6Hz) FBN/UBM Ref/ftin  Det/fvg Mode Sweep P‘.ﬁy #5ups/Mode  Lobel ‘
1:2.31-2.415 1MC-6dB) /3N 197/18 PEAK/Pur Avg(RM3)  ZnsecChuto) 2881  MAXH Horizontal - Pk 2:2.31-2.415 HC-6cB)/3M 187/18 JER/Valt Avg 2nsec(fAuto) 2081 18BTAUG Horizontal - A
Rev 3.5 B4 Mor 2821
Marker| Frequency | Meter | Det | ATO067 |Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin|Peak Limit| PK |Azimuth|Height|Polari
(GHz) Reading| (dB/m) (dB) Corr | Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 * **2.38996| 49.7 Pk 32.1 -24 0 57.8 - - 74 -16.2 97 296 H
2 * **238975| 49.75 | Pk 32.1 -24 0 57.85 - - 74 -16.15 97 296 H
3 * **238996| 17.13 |ADV| 32.1 -24 4.25 29.48 54 -24.52 - - 97 296 H
4 * ** ) 38733| 18.82 |ADV| 32.2 -24 4.25 31.27 54 -22.73 - - 97 296 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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VERTICAL RESULT

| o Test Facility: UL Morrisville 2021 Mar 16 89:33:21
Restricted Bandedge
Project Number: 13518374
115 Cliént‘ Sonos
Test Location: S-SAC
Mode: 1Tx, BLE, 2482MHz
185 Tested by: 11993
gl:
85
z Peck Limit (dBuU/m
3 75
[ia]
Z
6!:
55 Averogeilimit (dBul)/m) i
4!:
35
| G
2.3 T3 5MH=z/ 2415
Freguency (GHz)
Ronge (6Hz) RBU/VBU Ref/Attn  Det/fvg Mode Sueep Pts  #Swps/Made  Lobel Ronge (6Hz) RBW/VBW Ref/ftin  Det/fAvg Mode Sweep Pts  #Sups/Mode  Lobel
Rev 8.5 B4 Mar 2821
Marker| Frequency | Meter | Det | AT0067 |Amp/Cbl/FItr/Pad| DC |Corrected| Average |Margin|Peak Limit| PK |Azimuth|Height|Polari
(GHz) Reading| (dB/m) (dB) Corr | Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 |***238996| 46.49 | Pk | 32.1 -24 0 54.59 - - 74 -19.41| 288 375 \Y
2 |***2.38991| 464 | Pk | 32.1 -24 0 54.5 - - 74 -19.5 | 288 375 \Y
3 |***2.38996| 16.8 |ADV| 32.1 -24 4.25 29.15 54 -24.85 - - 288 375 \Y
4  |***238922| 18.23 |ADV| 32.1 -24 4.25 30.58 54 -23.42 - - 288 375 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector
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BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

| osTest Focility: UL Morrisville 2021 Mar 16  18:25:13
Restricted Bandedge
- Project Number: 13518374
1 Client: Sonos
Test Location: S-SAC
Mode: 1Tx, BLE, 248BMHz
185 Tested by: 11993
9!:
-
ﬁ fl w\
N |1 Peak Limit CdBuUYm)
z 7 \\g
S | N2
65 ‘
55 Hx\rt;\r\jgg Limit CdBuU/m)
a5 | [ by ol T |
v{ * ) BRI s VA W‘“"“JMMINWMWWN
|
= A %
! i
q,m.»,w\.‘»w‘u\,r\*«‘fr/.\m’\"‘V‘U‘)\'ﬂw"JM,‘M' /W‘f‘ wf u"n"“.l“vtﬂk L i, VoMbt Wt sk A g e AT b
2.46 T8 3MH=/ 2.563
Frequency (GHz)
Ronge (GHz) REU/VBW Ref/fittn  Det/fivg Hode Sueep Pts  #Sups/Mode  Lobel Range (6Hz) RBW/UBU Ref/Attn  Det/fAvg Mode Sweep Pts  #Sups/Mode Lobel
1:2.46-2.563 1M(-6aB)/3M 187/18 PEAK/Pur Avg(RMS)  ZnsecChuto) 2081  MAXH Horizontol - Pk 2:2.46-2.563 HC-6d8) /M 187/18 AUER/Valt Avg 2nsec(Auto 2081 1BBTAUG Hor izonte f
Rev 9.5 B4 Mar 2821
Marker| Frequency | Meter | Det | ATO067 |Amp/Cbl/FItr/Pad| DC |Corrected| Average |Margin|Peak Limit| PK |Azimuth|Height|Polari
(GHz) Reading| (dB/m) (dB) Corr | Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 * **2.48354| 60.04 | Pk 32.4 -24.4 0 68.04 - - 74 -5.96 95 389 H
2 * **2.48359| 60.04 | Pk 32.4 -24.4 0 68.04 - - 74 -5.96 95 389 H
3 * **)A48354| 22.2 |ADV| 324 -24.4 4.25 34.45 54 -19.55 - - 95 388 H
4 * **2.48359| 23.73 |ADV| 324 -24.4 4.25 35.98 54 -18.02 - - 95 388 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13510374-E1
FCC ID: SBVRM038

DATE: 2021-04-14
IC: 5373A-RM038

VERTICAL RESULT

{osTest Fecility: UL Morrisville 2021 Mar 16 18:33:57
Restricted Bandedge
- Project Number: 13518374
1 Client: Sonaos
Test Location: S-SAC
Mode: 1Tx, BLE, 248BMHz
185 Tested by: 113933
9!:
85
‘e -
N Peak Limit CdBuUYm
375
[ia]
N b
65 P
Avertige Limit (dBulU/m
B55|-ccpnen
4!:
5 4
7 &
2.46 T8, 3VMHz/ 2.563
Frequency (GHz)
Ronge (6Hz) REW/VBW Ref/fittn  Det/fivg Hode Sueep Pts  #Sups/Mode  Lobel Range (6Hz) REBW/UBU Ref/Atin  Det/fAvg Mode Sueep Pts  #Sups/Mode Lobel
Rev 9.5 B4 Mar 2821
Marker| Frequency | Meter | Det | AT0067 |Amp/Cbl/FItr/Pad| DC |Corrected| Average |Margin|Peak Limit| PK |Azimuth|Height|Polari
(GHz) Reading| (dB/m) (dB) Corr | Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 * **2.48354| 60.15 | Pk 32.4 -24.4 0 68.15 - - 74 -5.85 281 376 Vv
2 * **2.48395| 59.28 | Pk 32.4 -24.4 0 67.28 - - 74 -6.72 281 376 Vv
3 * **2.48354| 20.3 |ADV| 324 -24.4 4.25 32.55 54 -21.45 - - 281 376 Vv
4 * **DA4841 | 21.64 |ADV| 324 -24.4 4.25 33.89 54 -20.11 - - 281 376 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13510374-E1
FCC ID: SBVRM038

DATE: 2021-04-14
IC: 5373A-RM038

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

11:7’\35& Facility: UL Morrisville 2821 Mor 16 B8:48:57
Radicted Emissions 3-Meters
- Project Number: 13518374
e Cliznt: Sonos
Test Location: S-SAC
o Mode: 1Tx, BLE, 24802MH=z
9 Tested by: 11993
85
Peak Limit (dBuU/m)
75
%
3 5
3 6
3
~ Avg Limit (dBuU/m)
55
5
) 1 M
35W«MMWMW
25
1 18 18
Freguency (GHzJ
Range (62) RE/UE0 Ref/Atin  Det/fvg flods ) Plo ¥oupa/llade Lobel Rangs (6 REU/UE0 Ref/Atin  Det/Avg Mode Sueep Pis  Foups/Mode  Label
1:1=3 M(-6B) /3H 7/10 PEAK/Pur Avg(RMS)  dnsec(futo) 4881  MAXH Horizontal 5:18-18 1H(-6dB)/30k  97/2 PEAK/Pur Avg(RMS)  755meec(futo) 1Bk MAXH Hor izontal
3318 1HC-68)/3H PERK/Pur Avg(RHS)  Binsec(Autod 16k HAXH i zont,
Rev 9.5 B4 Mor 2821
11:T55t Facility: UL Morrisville 2821 Mor 16 B8:48:57
Radiated Emissions 3-Meters
b5 Project Number: 13518374
1 Client: Sonos
Test Location: S-5AC
Mode: 1Tx, BLE, 24@82MH=z
95 Tested by: 11993
85
Peak Limit (dBuU/m)
75
e
3 5
3 6
@
T
~ Avg Limit (dBuU/md
55
g |
45 4 g e i THT)
a M
35
25
1 18 18
Freguency (GHz)
Range (GHz) REU/VBW Ref/ftin  Det/fvg Mode Sweep Pis  #Swps/Made Lobel Range (6Hz) RBU/VBY Ref/ftdn  Det/Avg Mode Sweep. Pts  #SupsMode Label
6:1-18 -60B)/30k 9772 PEAK/Pur Aug(RHS)  T55msec(futo) 18k MAXH Jertical
Rev 3.5 B4 Mor 2821

VERTICAL
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REPORT NO: R13510374-E1 DATE: 2021-04-14
FCC ID: SBVRM038 IC: 5373A-RM038

RADIATED EMISSIONS

Marker| Frequency | Meter |Det| AT0O067 [Amp/Cbl/Fltr/Pad|Corrected| Avg Limit [Margin| Peak Limit | PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)

1 * ** 1.687 34.01 | Pk 29.3 -22.2 41.11 54 -12.89 74 -32.89| 0-360 | 101 H

2 * **4.01438 | 39.66 | Pk 33.4 -32.1 40.96 54 -13.04 74 -33.04 | 0-360 | 200 H

3 * ** 829125 | 36.75 | Pk 35.8 -27.5 45.05 54 -8.95 74 -28.95| 0-360 | 200 H

4 * ** 479719 | 38.95 | Pk 34 -30.9 42.05 54 -11.95 74 -31.95| 0-360 | 101 Vv

5 * ** 764156 | 35.72 | Pk 35.7 -27.4 44.02 54 -9.98 74 -29.98 | 0-360 | 101 Vv

6 * ** 944906 | 34.97 | Pk 36.4 -26.5 44.87 54 -9.13 74 -29.13| 0-360 | 200 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13510374-E1
FCC ID: SBVRM038

DATE: 2021-04-14
IC: 5373A-RM038

MID CHANNEL RESULTS

IWRTEE'{— Facility: UL Morrisville 2821 Mar 16 B9:42:32
Radiated Emissions 3-Meters
- Project Number: 13518374
10 Client: Sonos
Test Location: S-5AC
Mode: 1Tx, BLE, 244BMH=z
95 Tested by: 11993
85
Peak Limit (dBuU/m)
75
&
3 5
3 6
@
T
- Avg Limit (dBuU/m)
55
45
25
1 18 18
Frequency (GHz)
Range (GHz) RBU/UBHW Ref/ftin  Det/fvg Mode Sweep Pis  #Swps/Made  Lobel Range (6Hz) RBU/VBY Ref/fiin  Det/Avg Mode Sweep Pts  #Sups/Mode  Label
3 ING-68)/30  187/18 PERK/Pur Avg(RHS) dnsec(huto) 4081 HAWH Hor zantal 5:18-18 1HC-608)/30K 9772 PEAK/Pur Avg(RIS)  T55meechuto) 1Bk MAKH Hor izontal
3318 M-6)/3 5172 PERK/Pur Arg(RMD  Bsec(Auto) 1Bk HAKH Hori zontal
Rev 8.5 B4 Mar 2821
11:T55t Facility: UL Morrisville 2821 Maor 16 B9:42:32
Radiated Emissions 3-Meters
us Project Number: 13518374
! Client: Sonos
Test Location: S-5AC
Mode: 1Tx, BLE, 244BMH=z
95 Tested by: 11993
85
Peak Limit (dBuU/m)
75
T
3 5
3 6
3
~ Avg Limit (dBuU/m>
55
8]
5 -
4 4 2
o Q
35
25
1 18 18
Freguency (GHz)
Range (GHz) REU/VBW Ref/ftin  Det/fvg Mode Sweep Pis  #Swps/Made Lobel Range (6Hz) RBU/VBY Ref/ftdn  Det/Avg Mode Sweep. Pts  #SupsMode Label
6:1-18 B2/ 9772 PERK/Pur Aug(RIS)  T55msec(futo) 18k MAXH Jertical
Rev 3.5 B4 Maor 2821

VERTICAL
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REPORT NO: R13510374-E1 DATE: 2021-04-14
FCC ID: SBVRM038 IC: 5373A-RM038

RADIATED EMISSIONS

Marker| Frequency | Meter |Det| AT0067 [Amp/Cbl/Fltr/Pad|Corrected| Avg Limit [Margin| Peak Limit | PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
1 * ** 410531 | 40.5 | Pk 33.4 -32.1 41.8 54 -12.2 74 -32.2 | 0-360 | 101 H
2 * ** 749344 | 36.67 | Pk 35.6 -27.9 44.37 54 -9.63 74 -29.63 | 0-360 | 200 H
3 * ** 8355 37.71 | Pk 35.8 -27.2 46.31 54 -7.69 74 -27.69| 0-360 | 101 H
4 * ** 33525 | 41.13 | Pk 32.9 -32.5 41.53 54 -12.47 74 -32.47 | 0-360 | 101 Vv
5 * ** 513 39.06 | Pk 34.1 -31.1 42.06 54 -11.94 74 -31.94| 0-360 | 101 Vv
6 * %% 914719 | 35.86 | Pk 36.3 -26.1 46.06 54 -7.94 74 -27.94| 0-360 | 101 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13510374-E1
FCC ID: SBVRM038

DATE: 2021-04-14
IC: 5373A-RM038

HIGH CHANNEL RESULTS

~Test Facility: UL Morrisville

"

2821 Mar 16

89:58:52

Radiated Emissions 3-Meters
185 Project Number: 13518374
© Client: Sonos
Test Location: S-5AC
- Mode: 1Tx, BLE, 248BMH=z
9 Tested by: 11993
85
Peak Limit (dBuU/m)

75
&
3 5
3 6
@
o o
- Avg Limit (dBuU/m)

55

45

N me@mm
35
25
1 18
Frequency (GHz)
Range (GHz) RBU/UBHW Ref/ftin  Det/fvg Mode Sweep Pis  #Swps/Made  Lobel Range (6Hz) RBU/VBY Ref/fiin  Det/Avg Mode Sweep Pts  #Sups/Mode  Label
3 ING-68)/30  187/18 PERK/Pur Avg(RHS) dnsec(huto) 4081 HAWH Hori zontal 5:18-18 1HC-608)/30K 9772 PEAK/Pur Avg(RIS)  T55meechuto) 1Bk MAKH Hor izontal
3318 M-6)/3 5172 PERK/Pur Arg(RMD  Bsec(Auto) 1Bk HAKH Hori zontal

Rev 3.5 B4 Mar 2821

HORIZONTAL

11:T55t Facility: UL Morrisville 2821 Maor 16 89:58:52
Radiated Emissions 3-Meters
o Project Number: 13518374
18 Client: Sonos
Test Location: S-5AC
Mode: 1Tx, BLE, 248BMH=z
95 Tested by: 11993
85
Peak Limit (dBuU/m)
75
T
3 5
3 6
3
~ Avg Limit (dBuU/m>
55
8]
=}
5
4 i 5
)
35/
25
1 18 18
Freguency (GHz)
Range (M) RE/UB0 Ref/Atin  Det/Avg flode Secep Pio  #oupe/flode Lobel Range (62 REU/UBD Ref/Atdn  Det/Avy Mode Sueep Pis  ¥oups/Mode  Label
6:10-18 -6cB)/38k 9772 PEAK/Pur Avg(RUS)  755nsec(Auto HAXH Jertical
Rev 3.5 B4 Maor 2821

VERTICAL
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REPORT NO: R13510374-E1 DATE: 2021-04-14
FCC ID: SBVRM038 IC: 5373A-RM038

RADIATED EMISSIONS

Marker| Frequency | Meter |Det| AT0067 [Amp/Cbl/Fltr/Pad|Corrected| Avg Limit [Margin| Peak Limit | PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)

1 * ** 355313 | 40.39 | Pk 32.9 -32.3 40.99 54 -13.01 74 -33.01| 0-360 | 101 H

2 * ** 495938 | 39.49 | Pk 33.9 -31 42.39 54 -11.61 74 -31.61| 0-360 | 199 H

3 * *% 911344 36 Pk 36.3 -26 46.3 54 -7.7 74 -27.7 | 0-360 | 101 H

4 * **4.02469 | 40.03 | Pk 33.4 -32.3 41.13 54 -12.87 74 -32.87 | 0-360 | 101 Vv

5 * ** 495938 | 39.31 | Pk 33.9 -31 42.21 54 -11.79 74 -31.79| 0-360 | 199 Vv

6 * **¥ 91275 | 36.74 | Pk 36.3 -25.9 47.14 54 -6.86 74 -26.86 | 0-360 | 199 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

Page 38 of 48

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL:(919) 549-1400

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



REPORT NO: R13510374-E1 DATE: 2021-04-14
FCC ID: SBVRM038 IC: 5373A-RM038

10.4 WORST CASE BELOW 30MHZ

Note: All measurements were made at a test distance of 3 m. The measured data was
extrapolated from the test distance (3m) to the specification distance (300 m from 9-490 kHz
and 30 m from 490 kHz — 30 MHz) to clearly show the relative levels of fundamental and
spurious emissions and demonstrate compliance with the requirement that the level of any
spurious emissions be below the level of the intentionally transmitted signal. The extrapolation
factor for the limits were 40*Log (test distance / specification distance).

E-FIELD SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

Jglest Facility: UL Morrisville 2021 Mar 16 28:46:54
RF Emissions
58 Floumet e 12010074
Test Location: N-SAC
Mode: 1Tx, BLE Uorst Case
46 Tested by: 23567/11993
\\
34 S . CTRTETCIBGU Y
—— T~
522 —
—
31
b . 36
o e, J
> 2 g
3 Mg
-14 Wi . ‘ ‘
PO 4,
—26 M“'&m&w‘ WE )
™ o
Moy
-38 Wit
ez B i e B[
Frequency (MHz)
Range (MHz) REU/UBH Fef/Attn  Det/Avg Type Sueep Pte  #5ups/Mode Label Range (MHz) RBU/UBL Ref/Attn  Det/Avg Type Susep Pts #5ups/Mode Label
1:.009-.15 200(-6dB)/3k  187/18 PEAK/Vo |t Avg l4nsec(Auto) 2001 MAXH B degrees
2:.15-.49 9k(-6dB)/ 108k 97/18 PEAK/Volt Avg InsecChuto) 2081 MAXH B degrees 200(-6dB)/3k  187/18 PEAK/ U fvg 20 Flat
3:.49-30 9k(-6dB)/ 108k 97/18 PERK/Volt Avg. 16nsec(Auto) 4k MAXH B degrees 9k(-6dB)/ 108k 97/10 PEAK/V vg 2081 MAXH Flat
Ok(-6dB)/ 108k 97/18 PEAK/Volt Avg to) Mk MAXH Flat ‘
FCC 15.269 Below 3BMHz.TST Rev 9.5 18 Aug 26828
ANTENNA- THREE ORIENTATIONS FACE ON/FACE OFF/PARALLEL TO GROUND
PLANE
Below 30MHz Data
Marker | Frequency | Meter | Det | AT0079 |Cbl(dB)| Dist. Corr. Corrected FCC 15.209 FCC Margin | Azimuth |Antenna
(MHz) | Reading (dB/m) Factor (dB) Reading Qp/Avg Limit| 15.209 (dB) (Degs) |Position
(dBuv) dB(uVolts/meter)| (dBuV/m) | Pk Limit
(dBuVv/m)
7 .0156 46.23 Pk 15.5 1 -80 -18.17 43.74 63.74 -61.91 | 0-360 Flat
4 .02498 45.56 Pk 13.5 1 -80 -20.84 39.65 59.65 -60.49 | 0-360 |Face Off
1 .02718 43.86 Pk 134 1 -80 -22.64 38.92 58.92 -61.56 | 0-360 |Face On
8 1914 44.82 Pk 10.8 1 -80 -24.28 21.97 41.97 -46.25 | 0-360 Flat
5 21324 43.39 Pk 10.8 1 -80 -25.71 21.03 41.03 -46.74 | 0-360 |Face Off
2 .38435 39.43 Pk 10.6 1 -80 -29.87 15.91 35.91 -45.78 | 0-360 |Face On
3 .67972 33.37 Pk 10.8 2 -40 4.37 30.96 - -26.59 | 0-360 |Face On
6 .75772 33.07 Pk 10.8 2 -40 4.07 30.01 - -25.94 | 0-360 |Face off
9 .81463 31.6 Pk 10.8 2 -40 2.6 29.38 - -26.78 | 0-360 Flat
Pk - Peak detector
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REPORT NO: R13510374-E1 DATE: 2021-04-14
FCC ID: SBVRM038 IC: 5373A-RM038

H-FIELD SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

Test Facility: UL Morrisville 2821 Mar 16 28:46:54

-32
RF Emissions
_44 Project Number: 13518374

Client: Sonos

Test Location: N-SAC

Mode: 1Tx, BLE Worst Case

-56™ Tested by: 23567/11993
—
-68 B R
—~ gy Ui € TdBUAY R
S -80
B \\\
3 -92
Q
& iy
3
Z -84
o
-116 5
Py 4
_128 %wmc@ M35
TN sz
-148 -
MLl I i Iz 38
Frequency (MHz)
Rung (MHz) RBU/VBW Ref/ﬁun DEL./Q\/Q Type Pts  #Swps/Made Lobel Range ChHz) REW/UBY Ref/Atin  Det/Avg Type Sueep Pts  #Sups/Mode  Label
‘2‘ \5?74‘95 éE?;ZS?;@ER ;?//‘/éﬂ EE?MEK Sig w %gl ﬂ:;: Bj:g::: 7:.089-.15 280(-6d8)/3k  187/18 PEAK/Valt Avg MAXH Flat
3:.49-30 Ok(-6dB)/ 188k 97/18 PERKAolt fvg 14k HaxH B degrees 8:.15-.49 9k(-6dB)/ 108k 97/18 PEAK/Volt Avg 0BT MAXH Flat
9:.43-30 9k(-6dB)/108k 97/18 PEAK/Vol 4 Avg MAXH Flat
FCC 15.268 Below 3BMHz TST Rev 9.5 18 Aug 2626
ANTENNA- THREE ORIENTATIONS FACE ON/FACE OFF/PARALLEL TO GROUND
PLANE
Below 30MHz Data
Marker |Frequency| Meter | Det | AT0079 | Cbl(dB) | Dist. Corr. Corrected FCC15.209 |FCC15.209| Margin |Azimuth|Antenna
(MHz) | Reading (dB/m) Factor (dB) Reading Qp/Avg Limit | Pk Limit (dB) | (Degs) | Position
(dBuv) dB(uAmps/meter)| (dBuA/m) (dBuA/m)
7 .0156 46.23 Pk -87.5 1 -80 -121.17 -59.26 -39.26 -61.91 | 0-360 Flat
4 .02498 45.56 Pk -89.5 1 -80 -123.84 -63.35 -43.35 -60.49 | 0-360 | Face Off
1 .02718 43.86 Pk -89.6 1 -80 -125.64 -64.08 -44.08 -61.56 | 0-360 | Face On
8 1914 44.82 Pk -92.2 1 -80 -127.28 -81.03 -61.03 -46.25 | 0-360 Flat
5 21324 43.39 Pk -92.2 1 -80 -128.71 -81.97 -61.97 -46.74 | 0-360 | Face Off
2 .38435 39.43 Pk -92.4 1 -80 -132.87 -87.09 -67.09 -45.78 | 0-360 | Face On
3 .67972 33.37 Pk -92.2 2 -40 -98.63 -72.04 - -26.59 | 0-360 | Face On
6 .75772 33.07 Pk -92.2 2 -40 -98.93 -72.99 - -25.94 | 0-360 | Face off
9 .81463 31.6 Pk -92.2 2 -40 -100.4 -73.62 - -26.78 | 0-360 Flat
Pk - Peak detector
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REPORT NO: R13510374-E1 DATE: 2021-04-14
FCC ID: SBVRM038 IC: 5373A-RM038

10.5 WORST CASE BELOW 1 GHZ

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

gﬁTsst Facility: UL Morrisville 2021 Mar 16 19:47 .86
Radiated Emissions - 3 Meters
55 Project Number: 13518374
Client: Sanos
Test Location: N-SAC
Mode: 1Tx, BLE Worst Cose
75 Tested by: 23567/11993
6|:
55
2 ’_
~
3 APk T T T TR LY )
[aa]
z
3|:
5 /ﬁ ﬂl
2 M 1) W Mm 3
15 W‘Wv W " MM
P
5
30 184 18068
Frequency (MHz)
Range (1Hz) REU/UB Ref/Attn  Det/Avg Tope Sweep Plo  ups/ode  Label Range ) REU/BU Ref/Attn  Det/fig Tope Suep Pts  ¥oups/fode Lobel
1:30-208 12BC-6cB)/1M GI/18  PERK/LogPer-Video InsectPutc) 4080 MAIH Hari zontal 3:200-1080 120<(-648)/1M 97/10  PEAK/LoPr-Uideo 3neec(futo) 808D MAXH Hor-izontal
FCC Part 15 C 38-18B8MHz_with RBe_for FCC15.247.TST Rev 9.5 18 Aug 2828
9:Test Focility: UL Morrisville 2821 Mor 16 19:47:86
Rodioted Emissions - 3 Meters
85 PrF:Je:t Number: 13518374
Client: Sonos
Test Locotion: N-SAC
Mode: 1Tx, BLE Worst Case
75 Tested by: 23567/11993
65
55
/_\E ’7
~
> 4!: 0
S i B N S N STV PA D)
@ fe
° 7
= g
3|:
5 6
a o
254 ’
1 5
5
38 164 18086
Frequency (MHz)
Ronge (Hz) REU/UB Ref/Attn  Det/Avg Tips Seeep Ple  Fops/ade Label Range ) REU/RU Ref/Atin  Dst/fig Tope Suesp Pts  ¥oups/fode Lobel
FCC Port 15 C 38-18B8MHz_uith_RBe_for FCC15.247.TST Rev 9.5 18 Aug 2828
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REPORT NO: R13510374-E1 DATE: 2021-04-14
FCC ID: SBVRM038 IC: 5373A-RM038

Below 1GHz Data

Marker| Frequency Meter | Det AT0074 Amp/Cbl (dB) |Corrected| QPk Limit (dBuV/m) | Margin |Azimuth | Height | Polarity
(MHz) Reading (dB/m) Reading (dB) | (Degs) | (cm)
(dBuv) (dBuVv/m)
1 |***136.4901| 31.24 | Pk 19.4 -30 20.64 43,52 -22.88 | 0-360 | 200 H
2 |***156.7678 | 41.15 | Pk 18.6 -29.8 29.95 43,52 -13.57 | 0-360 | 200 H
5 |[**+111.6211| 39.49 | Pk 18.9 -30.3 28.09 43,52 -15.43 | 0-360 | 100 %
7 |***149.9737| 44.83 | Qp 18.7 -29.9 33.63 43,52 -9.89 14 100 v
3 |***259.7078 | 31.92 | Pk 18.2 -28.9 21.22 46.02 -24.8 | 0-360 | 98 H
6 |***273.6096 | 37.47 | Pk 19.4 -28.8 28.07 46.02 -17.95 | 0-360 | 100 %
4 59.8002 59.38 | Pk 13.5 -30.9 41.98 - - 0-360 | 100 %
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: R13510374-E1
FCC ID: SBVRM038

DATE: 2021-04-14
IC: 5373A-RM038

10.6 WORST CASE 18-26 GHZ

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

11:7’\35{ Focility: UL Morrisville 2821 Mar 16 13:38:27
Rodicted Emissions 3-Meters
185 Project Number: 13518374
2] Client: Sonos
Test Location: S-SAC
Mode: 1Tx, BLE, Worst Case
95 Tested by: 11933
85
75k Peak. L.imit  CdBul/m)
e
~
3 65
@
S
55 Average Limit (dBuU/m)
45 > 3
355 P R
25
18 26.5
Frequency (GHzJ
Ronge (6Hz) RE/UBU Ref/Attn  Det/vg Type Sucep Pls  Fowps/Made  Label Range (62 B/ Ref/Attn  Det/fvg Type Sueep Pts ¥oups/Mode  Label
12182 MC-68)/31 9972 PERK/Pur Avg(RYS)  IEnsec(Aute) 18k Horizontal
Rev 8.5 23 Feb 2621
11:7’\35{ Focility: UL Morrisville 2821 Mar 16 13:38:27
Rodicted Emissions 3-Meters
= Project Number: 13518374
e Client: Sonos
Test Location: 5-SAC
- Mode: 1Tx, BLE, lWorst Case
El Tested by: 11933
85
75 Peok..l.im it ...CdBullm).
=
~
3 65
@
S
55 Average Limit (dBulU/m)
45
35
25
18 26.5
Frequency (GHz)
Range (H2) RE/UBU Ref/Atin  Det/vg Type Sueep Pls Fowps/Made  Label Range (6H2) B/ Ref/Attn  Det/Avg Type Sueep Pts Foups/Mode  Label
2:15-26, HC-682/3M  98/2 PEAK/Par Avg(RHS)  IBneec(Auto) 18k NAXI Uertical
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REPORT NO: R13510374-E1 DATE: 2021-04-14
FCC ID: SBVRM038 IC: 5373A-RM038

18 — 26GHz DATA

Marker| Frequency | Meter |Det|AT0063 AF| Amp/Cbl [Corrected|Average Limit|Margin| Peak Limit [Margin|Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | (dB) | (Degs) | (cm)
(dBuv) (dBuVv/m)

1 * **18.98322 | 46.25 | Pk 333 -39 40.55 54 -13.45 74 -33.45| 0-360 | 199 H

2 * **22.06936 | 45.42 | Pk 36.8 -394 42.82 54 -11.18 74 -31.18 | 0-360 | 149 H

3 * ** 2367075 | 46.11 | Pk 34.9 -38.4 42.61 54 -11.39 74 -31.39| 0-360 | 149 H

4 * *%21.23159| 459 | Pk 34.4 -39.2 41.1 54 -12.9 74 -32.9 | 0-360 | 101 Vv

5 * *%22.32201 | 45.98 | Pk 36.5 -39.5 42.98 54 -11.02 74 -31.02 | 0-360 | 150 Vv

6 * ** 2387146 | 45.56 | Pk 34.9 -38.5 41.96 54 -12.04 74 -32.04| 0-360 | 200 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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11 AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Fregquency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 6 to 56 560 to 46
0.5-5 56 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.
RESULTS
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REPORT NO: R13510374-E1
FCC ID: SBVRM038

DATE: 2021-04-14
IC: 5373A-RM038

11.2.1 AC Power Line

LINE 1 RESULTS

1@"”-{55& Facility: UL-Morrisville 15 Mar 2821 18:55:489
4]
Conducted RFI Uoltage
Project Number: 13518374
28 Client: Sonos
Test Location: CONDI
Mode: BLE, 2488
a0 Tested by: 85198/40882
78
—
- a
5 68 GF T TE RO
¢ [T
3 58k U
VI 3 WEREGE U TR T TIBGUY
3 \/\r/\ =)
fis] / [V
o 40 \/ i
3085 4
M/\ W D,
208
18
15 1 [1z] 38
Frequency (MHz)
Range (H2) REI/BU  Ref/Atin Dei/fug Mods Sweep Pts #Sups/lods  Label Ronge (MHz) RV Ref/Attn Det/fvg Mode Susep Pts  Fowpa/Mods  Label
1:.15-38 9K (-5dB), 2018 Pk/Av le/3dk 9951 AR Line-Ll

Range 1: Line-L1 .15 - 30MHz
Marker | Frequency | Meter Det | LISN VCF (dB) Cbl/Limiter | Corrected QP Limit Margin | Average Limit | Margin
(MHz) Reading (dB) Reading (dBuVv) (dB) (dBuV) (dB)
(dBuV) dBuV
1 .162 42.09 Pk 2 9.7 51.99 65.36 -13.37 - -
2 .153 16.33 Av 2 9.7 26.23 - - 55.84 -29.61
3 .252 35.76 Pk 1 9.7 45.56 61.69 -16.13 - -
4 .258 17.03 Av 1 9.7 26.83 - - 51.5 -24.67
5 .588 32.17 Pk 0 9.8 41.97 56 -14.03 - -
6 591 15.94 Av 0 9.8 25.74 - - 46 -20.26
7 13.56 22.24 Pk 1 10 32.34 60 -27.66 - -
8 13.56 11.97 Av 1 10 22.07 - - 50 -27.93
9 25.083 17.45 Pk 3 10.2 27.95 60 -32.05 - -
10 25.083 1.68 Av 3 10.2 12.18 - - 50 -37.82
Pk - Peak detector
Av - Average detection
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LINE 2 RESULTS

IQDTES*' Facility: UL-Morrisville 15 Mar 2821 18:55:48
5]
Conducted RFI Uoltage
Project Number: 13518374
EL Client: Sonos
Test Location: CONDI
Mode: BLE, 2480
a0 Tested by: 85198/40882
78
—
5 68 AP T TR T CEEUY
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3 5B 3 WEREgE LT TE  TdBUUY
3 e SFES Ti
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1S \ o
WALR N Y o
268 ‘
W ‘ |
8 Y fr ! ‘
T I i NI N e L TR N
15 1 18
Frequency (MHz)
Range (MHz) RBU/VBY Ref/Attn  Det/fvg Mode Sueep Pts  #Swps/Mode  Label Range (MHz) REU/UBW Ref/fttn  Det/fAvg Mode Swesp Pts  #Swps/Mode  Label

Range 2: Line-L2 .15 - 30MHz
Marker | Frequency | Meter Det | LISN VCF (dB) Cbl/Limiter | Corrected QP Limit Margin | Average Limit | Margin
(MHz) Reading (dB) Reading (dBuVv) (dB) (dBuVv) (dB)
(dBuV) dBuV

11 .159 40.66 Pk 2 9.7 50.56 65.52 -14.96 - -
12 .153 15.62 Av 2 9.7 25.52 - - 55.84 -30.32
13 216 37.97 Pk .1 9.7 47.77 62.97 -15.2 - -
14 213 16.01 Av .1 9.7 25.81 - - 53.09 -27.28
15 .582 30.18 Pk 0 9.8 39.98 56 -16.02 - -
16 .591 13.37 Av 0 9.8 23.17 - - 46 -22.83
17 13.56 25.71 Pk .1 10 35.81 60 -24.19 - -
18 13.56 16.47 Av .1 10 26.57 - - 50 -23.43
19 24.51 19.07 Pk 2 10.2 29.47 60 -30.53 - -
20 24.753 3.34 Av 2 10.2 13.74 - - 50 -36.26

Pk - Peak detector
Av - Average detection
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12 SETUP PHOTOS

Please refer to R13510374-EP1 for setup photos

END OF TEST REPORT
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