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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SONOS INC.
614 CHAPALA STREET
SANTA BARBARA, CA 93101, U.S.A.

EUT DESCRIPTION: 802.11 a/b/g/n/ac 2x2 Client Device with BT and BLE
MODEL.: S27
SERIAL NUMBER: A1002009W54-2A-1B-40-06-6E3 (Radiated Sample)

A1002009W54-2A-1B-B0-02-94D (Radiated Sample)
5CFFDD0001067 (Conducted Sample)

DATE TESTED: November 04, 2020 to November 13, 2020, November 18, 2020
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements set forth in
the above standards. 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 NVLAP, NIST, any agency
of the Federal Government, or any agency of the U.S. government.
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FCC ID: SBVRMO027

DATE: 1/22/2021
ISED: 5373A-RM027

2. TEST RESULTS SUMMARY

FCC Clause | ISED Clause Requirement Result Comment
Reporting ANSI| C63.10
See Comment Duty Cycle purposes only |Section 11.6.
RSS-GEN 6.7 Reporting ANSI C63.10
- 0,

99% OBW purposes only | Section 6.9.3.

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

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

See Comment

Average power

Reporting
purposes only

Per ANSI C63.10,
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 E?S'GEN 8.9, | Radiated Emissions None.

RSS-Gen 8.8 AC Mains Conducted None.

15.207

Emissions
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REPORT NO: 13268681-E2V2
FCC ID: SBVRMO027

DATE: 1/22/2021

ISED: 5373A-RM027

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, and RSS-247 Issue 2.

4. FACILITIES AND ACCREDITATION

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0, for all testing
performed within the scope of this report. Testing was performed at the locations noted below.

Address ISED CABID | 'ED COmPany | cic posistration
Number
Calionea oasss Len o e usonoa | 2328 208313
H 2:”%?5.; 912@26 3;:'03 vireet fremont Us0104 22541 208313
Colforeinottm VoA usot0s | 23208 208313
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FCC ID: SBVRMO027 ISED: 5373A-RM027

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 3.4dB

Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.84 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.84 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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REPORT NO: 13268681-E2V2 DATE: 1/22/2021
FCC ID: SBVRMO027 ISED: 5373A-RM027

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

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

6.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power | Output Power
(MH2) (dBm) (mWw)
2402 - 2480 BLE 2.35 1.72
6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an PCB antenna, with a maximum gain of 0.8dBi.
6.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was V13.0.

The test utility software used during testing was QRCT v3.0.264.0.

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 fundamental of the EUT was investigated in 5 configurations, it was determined that
Configurations 5 was worst-case orientation; therefore, all final radiated testing was performed
with the EUT in Configurations 5 orientation.

Worst-case data rate as provided by the client was 1Mbps.
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REPORT NO: 13268681-E2V2 DATE: 1/22/2021
FCC ID: SBVRMO027 ISED: 5373A-RM027

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop Lenovo X1 Carbon RIOOHKAXY N/A
AC Adaptor Lenovo ADLX45NCC2A 8SSA10E75794C1SG78H7210 N/A
Type-C Power Adapter 1P PDS75-4UT01 N/A N/A
Charger ICT LPS-05WB-1 20200908 N/A
Switching Power Supply ~ |Phihong PSAA10A-050QL6  [P161401526A1 N/A
I/O CABLES
Cabl (Port # of Connector Type Cable Type |[Cable Remarks
e No identical Length
1 |ACAdapter |1 AC Unshielded |1m AC Mains to Power Adapter
2 |Type-C 2 USB Type-C Unshielded |2m Power Adapter to Power-In Splitter
3 |Type-A 1 USB Type-A/Mini-USB|Unshielded [2m Power Adapter to Power-In Splitter
4 |Type-C 2 USB Type-C Unshielded |1.5m Splitter Output to EUT
5 Ethernet Adapt|1 Type-A to RJ45 Unshielded 0.2m Splitter Output to Ethernet Adapter
6 Ethernet 2 RJ45 Unshielded |1m Ethernet Adapter to Ethernet Adapter
7 Ethernet Adapt|1 RJ45 to Type A Unshielded |0.3m Ethernet Adapter to Laptop
8 |ACPower 1 AC Unshielded |1m AC Mains to Power Adapter
9 |DCPower 1 DC Unshielded |1m Power Adapter to Laptop
10 |Type-A 1 USB Type-A Unshielded |1m Cabel to Switching Power Supply
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CONDUCTED TEST SETUP DIAGRAM
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REPORT NO: 13268681-E2V2 DATE: 1/22/2021
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RADIATED TEST SETUP DIAGRAM

Antenna/Amp Control Room

Spectrum Analyzer

Wireless Charger

AC Admpter

AC Mains
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REPORT NO: 13268681-E2V2 DATE: 1/22/2021
FCC ID: SBVRMO027 ISED: 5373A-RM027

7. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Section 11.8.1

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

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

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

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

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

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

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

Band-edge: ANSI C63.10 Section 6.10

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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REPORT NO: 13268681-E2V2

FCC ID: SBVRMO027

DATE: 1/22/2021

ISED: 5373A-RM027

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 ID Num Cal Due | Last Cal
PXA Signal Analyzer SHz- agilent Technologies N9030A 7341 07/29/2021  07/29/2020
Power meter Keysight N1911A T1268 01/22/2021 | 01/22/2020
Power sensor Keysight N1921A T1223 04/10/2021 | 04/10/2020
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0203383 | 02/18/2021 | 02/18/2020
Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences Corp. JB3 T477 09/24/2021 | 09/24/2020
Amplifier, 9KHz to 1GHz, 32dB SONOMA 310 175953 | 01/23/2021 | 01/23/2020
piner, ' INSTRUMENT
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 08/31/2021 | 08/31/2020
Amplifier, 100MHz-18GHz AMPLICAL AMP0.1G18-47-20 | PRE0197319 | 05/04/2021 | 05/04/2020
Antenna, Paii/'l‘ﬁz'-""p 30HZ- | E| ECTRO-METRICS EM-6871 PRE0179465 | 07/27/2021 | 07/27/2020
Antenna, Pgsggfl\%:czm 100kHz | | EcTRO-METRICS EM-6872 PRE0179467 | 07/27/2021 | 07/27/2020
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B T447 09/24/2021 | 09/24/2020
Rf Amplifier, 1;4%6'%“2' 60dB AMPLICAL AMP18G26.5-60 171590 | 06/07/2021 | 06/07/2020
Power Metg:aﬁ:e?“es single | Keysight Tlﬁghno'og'es N1911A T1264 | 01/21/2021 | 01/21/2020
Power Sensor, P - series, Keysight Technologies
SOMHy o 18GHz, Widaband g N1921A T1223 04/10/2021 | 04/10/2020
Spectrum Analyzer, PXA, 3Hz | Keysight Technologies N9030A T341 07/29/2021 | 07/29/2020
to 44GHz Inc
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR T1436 02/20/2021 | 02/20/2020
LISN for Conducted Emissions Fischer Custom FCC-LISN-50/250-25-
CISPR-16 Communications, Inc 2-01-480V PRE0186446 | 01/21/2021 | 01/21/2020

Test Software List

Radiated Software UL UL EMC Ver 9.5, April 30, 2020
Antenna Port Software UL UL RF Ver 2020.11.8
AC Line Conducted Software UL UL EMC Ver 9.5, July 7, 2020
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FCC ID: SBVRMO027

DATE: 1/22/2021
ISED: 5373A-RM027

9. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

ON TIME AND DUTY CYCLE

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period |DutyCycle| Duty Duty Cycle 1/B
B X Cycle [Correction Factor|Minimum VBW
(msec) [ (msec) | (linear) (%) (dB) (kHz)
2.4GHz Band
BLE 100.2 100.7 0.995 99.50% 0.00 0.010
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DUTY CYCLE PLOT

Agilent Spectrum Analyzer - AP2020.10.22,39005,

L RF S0 DC SENSE:INT ALIGNAUTO 03:56:36 AMMNov 03, 2020 Frequenc
[Center Freq 2.440000000 GHz Tria: Free R KAVIQHT!I’seilTMS TACE[T2 315 & quency
PNO: F rig: Free Run vgjRold:
IFGain:Laus‘w - #Atten: 30 dB DET(F MR
AMKr3 100.7 ms Auto Tune
10 dBidiv  Ref 20.00 dBm -—-dB
Log
o CenterFreq
000 2.440000000 GHz
RNy = —
-20.0
StartFreq
o 2.440000000 GHz
-40.0
-E0.0
o0 Stop Freq
) 2.440000000 GHz
700
Center 2.440000000 GHz Span O Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts) 8.000000 MHz
Grelooelweelse] % | v | foncron [ encowwiore]  rowcronvee Pl e Man
1 42 t (A 100.2 ms (A} —dB
2 N t 0.000 s 7.782 dBm
A2 t (A 100.7 ms (A —dB Freq Offset
4
5 0 Hz|
6
7
8
9
10 1
11 2
< | >
IMSG %STATUS

DUTY CYCLE BLE
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REPORT NO: 13268681-E2V2 DATE: 1/22/2021

FCC ID: SBVRMO027 ISED: 5373A-RM027
9.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

RESULTS
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DATE: 1/22/2021
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9.2.1. BLE (1Mbps)

Channel F

requency
(MHZz)

99% Bandw idth
(MHz)

Low

2402

0.8965

Middle

2440

0.8940

High

2480

0.8948

Aglent Spectrum Anelyzor
- — = = FYEr e p—
C Freq: 2.402000000 Gi Radio Std: N quency c Freq: 2.440000000 G} Radie Std: Ne
enter Freq 2.402000000 GHz i o 200 adio Std: Nons enter Freq 2.440000000 GHz A 20 adlo Std: Nene
SIF Gain:Low SArten: 30 dB Radio Device: BTS #IFGainLow #Aman: 30 dB Radie Davice: BTS
Ref Offset 108 dB Ref Offset 10.8 dB
10d2/diy Ref 20.00 dBm 10deidy Ref 20.00 dBm
Log Log
Center Freq| Center Freq|
2.402000000 GHz| 2.440000000 GHz|
Center 2.402 GHz Span 2 MHz CF Step) Center 2.44 GHz Span 2 MHz| CF Step)
#Res BW 12 kHz #VBW 36 kHz #Sweep 100 ms; 200,000 kHz i#Res BW 12 kHz #VBW 36 kHz #Sweep 100 ms| 200,000 kiHz
Man Man
Occupied Bandwidth Total Power 19.7 dBm Occupied Bandwidth Total Power 8.14 dBm i
896.49 kHz FreqOffset 894.04 kHz FreqOfiset
Transmit Freq Error 9.577 kHz OBW Power 99.00 % OHz Transmit Freq Error 9.566 kHz OBW Power 99.00 % 0z
x dB Bandwidth 1.184 MHz x dB -26.00 dB x dB Bandwidth 1.184 MHz x dB -26.00 dB
ec [ wea [
Aglent Spectrum Anelyzor
* " 9 04044 i 5, 2020
enter Freq 2.480000000 GHz Center Freq: 2.450000000 GHz Radio Std: None Frequency
Trig: Free Run AvglHeld: 20120
#IFGainLow #aman: 30 dl Radio Device: BTS
Ref Offset 10.8 dB
10deidy Ref 20.00 dBm
Log
Center Freq|
2.480000000 GHz|
Center 2.48 GHz Span 2 MHz CF 8t
#Res BW 12 kHz #VBW 36 kHz #Sweep 100ms, 200000 1)
Man
Occupied Bandwidth Total Power 7.37 dBm
894.78 kHz FreqOfiset
Transmit Freq Error 10.098 kHz OBW Power 99.00 % 0z
x dB Bandwidth 1.183 MHz x dB -26.00 dB
wea [
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REPORT NO: 13268681-E2V2 DATE: 1/22/2021

FCC ID: SBVRM027 ISED: 5373A-RM027
9.3. 6 dB BANDWIDTH
LIMITS

FCC 8§815.247 (a) (2)
RSS-247 5.2 (a)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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REPORT NO: 13268681-E2V2
FCC ID: SBVRMO027

DATE: 1/22/2021
ISED: 5373A-RM027

9.3.1. BLE (1Mbps)

12485

11/9/2020

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MH2z)

Low

2402

0.501

0.5

Middle

2440

0.501

0.5

High

2480

0.501

0.5

Agilont Spectrum Analyzer - AP2070.11.8
L 3 @ © SBrENT ALYGIAITD | 11:56:41 PM oy 09,2020 Frequency L 3 2 SN ALIHATC Frequency
#Avg Type: RMS E | #Avg Type: RMS
B SR rATyYev (120 ) O G,»':é Wide .:l Trig: Frae Run Av;fﬂo‘l:::loom o R e e MO Gp",fé, Wide T Trig:Free Run Av;'l‘HoT:;IWMW TYPE Mk
IFGainLow — SAfen: 40 4B . ' Ao T IFGaindlow ~ BAtten: 40 dB oerlF Auto T
AR = ito Tune; AN = to Tune
et Offeet 108 a8 AMKr 501 kHZ o Ofset 108 08 AMKr 501 KHZ
0dBicl  Ref 20.00 dBm 0.002 dB 0By Ref 20.00 dBm 0.104 dB
Center Freq| CenterFreq|
2.402000000 GHz]| 2.440000000 GHz|
)y\( ' StartFreq| \\;\r\‘ . StartFreq|
2.400800000 GHz| . 2.438500000 GHz
Stop Freq| Stop Freq
2.403500000 GHz| 2441500000 GHz
CF Step CF Step
300,000 kHz 300,000 kHz
Man lAuto Man
FreqOffset FreqOffset
0Hz 0Hz
Center 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 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
sc [ sa [p—

Agilent Spectrim Analyzer - AP2020.11.8
L [ :

SENEIN

PNO: Wide L 17ig: Frae Run
IFGain:Low n: 40 4B

AR AT
#Avg Type: RMS
AvglHold:> 400400

Frequency

Ref Offset 10.8 dB
0 dBidiv Ref 20.00 dBm

AMkr1 50 {
0.10

TkHz]| ~ AwoTune
3 dB

Center Freq|
2.480000000 GHz|

StartFreq|
2478500000 GHz

StopFreq|
2.481500000 GHz|

CF Step
300.000 kHz|

laute Man|

FreqOffset
0 Hel

Center 2.480000 GHz
#Res BW 100 kHz

Span 3.000 MHz
Sweep 1.533 ms (1001 pts),

#VBW 300 kHz

e

HIGH CHANNEL
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REPORT NO: 13268681-E2V2 DATE: 1/22/2021

FCC ID: SBVRMO027 ISED: 5373A-RM027
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 power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband peak power sensor. Peak output power
was read directly from power meter

RESULTS
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REPORT NO: 13268681-E2V2 DATE: 1/22/2021
FCC ID: SBVRMO027 ISED: 5373A-RM027

9.4.1. BLE (1Mbps)

Tested By: 12485
Date: 11/4/2020
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 2.33 30 -27.670
Middle 2440 2.35 30 -27.650
High 2480 191 30 -28.090
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REPORT NO: 13268681-E2V2 DATE: 1/22/2021
FCC ID: SBVRMO027 ISED: 5373A-RM027

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 average power sensor. Gated average
output power was read directly from power meter.

RESULTS
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REPORT NO: 13268681-E2V2
FCC ID: SBVRMO027

DATE: 1/22/2021
ISED: 5373A-RM027

9.5.1. BLE (1Mbps)

Tested By: 12485
Date: 11/4/2020
Channel Frequency AV power
(MHz) (dBm)
Low 2402 2.17
Middle 2440 2.2
High 2480 1.83
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REPORT NO: 13268681-E2V2 DATE: 1/22/2021

FCC ID: SBVRMO027 ISED: 5373A-RM027
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
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REPORT NO: 13268681-E2V2
FCC ID: SBVRMO027

DATE: 1/22/2021
ISED: 5373A-RM027

9.6.1. BLE (1Mbps)

Channel

Frequency

(MHz)

PSD
(dBm/3kH2)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

-8.93

8

-16.93

Middle

2440

-8.84

8

-16.84

High

2480

-9.55

-17.55

Agiient Spectrum Analyzer - A
I I FYeE IGNALTD (04
enter Freq 2.402000000 GHz #Avg Type: RMS Frequency Hz I #Avg Type: RIS Frequency
PHO-Wide —»— Trig: Free Run AvglHold: 100100 PO e < Trig: Free Run AvglHold: 100100
IFGaimluw  #Asen: 40 4B IFGalnlow  #AReN: 40 B oeTlf NN
] Auto Tune| Auto Tune,
et Ot 105 4B MKrT 2.401 980 GHz Ref Offset 100,48 Wkr1 2.439 980 GHZ]
0eidlv__Ref 30.00 dBm -8.932 dBm| [9,geidv el 30.00 dBm -8.837 dBm
Center Freq| CenterFreq
2.402000000 GHz| = 2.440000000 GHz|
StartFreq| StartFreq
2.401000000 GHz| 2.438000000 GHz.
Stop Freq| | StopFreq
2.403000000 GHz| 2441000000 GHz
200 '
CF Step| CF Step|
200,000 kiz 200.000 kHz
Man| auto Man|
FreqOffset Freq Offset
0Hz 0Hz
500
Center 2.402000 GHz Span 2.000 MHz. [Center 2.440000 GHz Span 2.000 MHz,
H#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 212.3 ms (1001 pts) H1Res BW 3.0 kHz #VBW 9.1 kHz Sweep 212.3 ms (1001 pts)
o y— = [ri——

Agilert Spectriam Analyzer - AP2020.10,
L

22,35005,

enter Freq 2,480000000 GHz

PHO: Wide —» Trig: Free Run
IFGaimluw  AAften: 40 48

#Avg Type: RMS
Avg|Held: 1001100

Frequency

Ref Offset 10.8 dB
10d8idlv__Ref 30.00 dBm

Mkr1 2.479 982 GHz
-9.552 dBm

Auto Tune|

2480000000 GHz|

Center Freq|

2479000000 GHz|

StartFreq|

2.481000000 GHz|

StopFreq|

jAute

CF Step|
200,000 kiz
Man

Center 2.480000 GHz
[#Res BW 3.0 kHz

#VBW 9.1 kHz

Span 2.000 MHz
‘Sweep 212.3 ms (1001 pts),

FreqOffset
0 He]

tpsmans

HIGH CHANNE
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REPORT NO: 13268681-E2V2 DATE: 1/22/2021
FCC ID: SBVRMO027 ISED: 5373A-RM027

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, spurious emissions are
required to be 20dBc.

RESULTS
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FCC ID: SBVRMO027

DATE: 1/22/2021
ISED: 5373A-RM027

9.7.1. BLE (1Mbps)

e |
L 3 o SESEINT AL AUTE Frequency L 3 2 D SN = Frequency
#Avg Type: RMS HAvg Type:
S SRRy (Vo ) O G,»':é Wide == Trig: Fres Run AvglHold: 1001100 B T R ) E‘.ﬂi__ = Trig:Fras Run AvglHeld: 1010
IFGainLow n: 40 dB 1F GaincLow fArten: 40 dB.
eromeet1as 6B MKr1 2.402 06 GHZ Auto Tune et Omet 1088 MKrd 25967 5 GHz|  AuteTure
104z Ref 30.00 dBm 2139 dBm 10 ¢Edy__Ref 30.00 dBm -30.940 dBm
Center Freq| Center Freq
‘ 2.400000000 GHz| ,'> 13015000000 GHz|
K
StartFreq| StartFreq|
2385000000 GHz| ‘ 30.000000 MHz|
A A A% 7y
] 1) O
StopFreq)| Stop Freq|
2.405000000 GHz| 26.000000000 GHz|
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 2.483 s (40001 pts) | 2567000000 GHz
1 8 S A A 15501 A0 T Man) 0 L A S L T A S U Man)
N f 240206 GHz 2139 dBm 1 N f 2402 0 GHz 2063 dBm
2 N f 240000 GHz. 42,082 dBm 2N f 48040 GHz -39.840 dBm
3 N T 2.397 00 GHz -40.484 dBm Freq Offset 3 N 1 7206 0 GHz -39.467 dBm Freq Offset
; 0 Hz| A N f 25967 5 GHz ~30.940 dBm 0 Hz|
6 6
7 7
8 g
3 9
10 10
1 ~ 1" -
sc Tsmans sc [

LOW CHANNEL BANDEDGE

Fre

SENSEINT

equency

#hug Type:
e Run AvglHold: 1001100

GHz
PHO: Wide =~

IFGainlow  #Aten: 40 dB

10 dBidly
Log

Ref Offset 108 dB
Ref 30.00 dBm

MKr1 2.440 05 GHz|
2.275 dBm

Auto Tune

Center Freq
2.440000000 GHz

$ 2.436000000 GHz

StartFreg

2.445000000 GHz.

Stop Freq

60

|Aute

CF Step
1.000000 MHz
Man

Freq Offset
0Hz

Center 2.440000 GHz
[#Res BW 100 kHz

$pan 10.00 MHz,
Sweep 5.000 ms (1001 pts)

#VBW 300 kHz

e
#Ava Typ: Frequency
0 ?.g,z;,_ o= Trig:Fras Run AvglHeld: 1010
IF GaincLow BAtten: 40 dB
et Ofeet 105 dB MKra 25.910 4 GHZ] Auto Tune
|0 goic_ Ref 30.00 dBm -30.940 dBm
Center Freq|
0 13.015000000 GHz|
startFreq|
' 30.000000 MHz|
~ oS
O b
Stop Freq)
26000000000 GHz|
Start 30 MHz Stop 26.00 GHz CF Step)
#Res BW 100 kHz #VBW 300 kHz Sweep 2.483 s (40001 pts) | 2597000000 GHz|
O L M T 5 P - | Man)
1 N f 2.440 0 GHz 2428 dBm
2N f 48800 GHz 40747 dBm
3 N 1 7.320 0 GHz -39.486 dBm Freq Offset
N f 259104 GHz. -30.940 dBm 0 Hz|
5
6
7
8
9
10
1 -
1 >
sa [

s

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

e |
v I : AT v o T Ere VT
#Avg Type: RMS Frequency BAvg Type: RMS. Frequency
enter Fraq 08 FAR N G":: Wide —— Trig: Free Run Avg|Hold: 100100 enter Fqu A0 ?.g,z;_‘ =~ Trig:Fras Run AvgHeld: 1010
IFGainLow n: 40 dB 1F GaincLow fArten: 40 dB.
et Omeet 108 B MKr1 2.480 06 GHZ Auto Tune et Omet 1088 WMKkrd 25.987 7 GH] AutoTune
104z Ref 30.00 dBm 1.576 dBm 10 ¢Edy__Ref 30.00 dBm -30.693 dBm
Center Freq| Center Freq
. 2483500000 GHz]| N 13015000000 GHz|
9]
StartFreq| StartFreq|
2478500000 GHz| 30.000000 MHz|
| I I - . .
1) | | | 4 & g
StopFreq)| Stop Freq|
2.488500000 GHz| 26.000000000 GHz|
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 2.483 s (40001 pts) | 2567000000 GHz
I 5 ) S0 T Man) 0 L T L T A S U Man)
N f 248006 GHz 15676 dBm 1 N f 24800 GHz 1.147 dBm
2 N T 248677 GHz. -40.400 dBm 2N f 960 0 GHz. 41391 dBm
3 N T 248350 GHz -43.060 dBm Freq Offset 3 N 1 T7.4400 GHz -39.723 dBm Freq Offset
; 0 Hzl 5 N f 259877 GHz -30.693 dBm 0 Hz|
6 6
7 7
8 g
3 9
10 10
1 ~ 1" -
sc Tsmans sc [

HIGH CHANNEL BANDEDGE
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REPORT NO: 13268681-E2V2 DATE: 1/22/2021
FCC ID: SBVRMO027 ISED: 5373A-RM027

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 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

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.
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FCC ID: SBVRMO027 ISED: 5373A-RM027

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
impdedance 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.

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

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.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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10.2.

TRANSMITTER ABOVE 1 GHz

10.2.1.

BLE (1Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

UL Fremont - Chomber K 2828 Nov 12 14:11:56
125
Restricted Bandedge
; Project Number: | 3268681
H Client:Sonos
Config:EUT + Support Equipment
_ Mode ! BLE_2482_1Mbps
185 Tested by: 19498 ER
o5
—
A\
85 -
-~ [IH
3 R
3 75 il lE
K ol
65 f L
: I i\
o e mit CdBuU¥ml i |
55 - 1
z
el sl » N Wl ekl b Loy i m Ltk TP VTR Ior | i Ly
Lo el N dd PRPRI RN RPprY " s Wu iy L d gy FLTYNTW P
45 f
4 o ) "
“ o
35
Z. 31 18.5MH=z/ 2.415
Fregquency (GHz)
Renge (GHz) Rl VBN Ref/atin Dszﬂvg Mode Sweep Pis  #Swes/Mode  Position T Wungk (BHz) Bl VB Ref/Attn l\el)h-‘g Hode Sueep Pts  #Sups/Mode Pasition
1:2.31-2.415 TH-648) /M 718 PEAK/Pur Avg(RHS)  SesecChuto) 9881 HAxH 43 degs 254 cu H 21-2.4 IN(-68)/IH /18 FVER /Par g (R ac (Fute a1 BTH 43 dega K
Low CH BE - H.TST 38915 28 Dec 2815 Rev 3.5 38 fpr 2920
Trace Markers
Marker Frequency Meter Det AFT863 (GB/m) | AmpICOIFIt/Pa Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GH2) Reading d (d8) Reading (dBuV/m) (d8) (dBuV/m) (@8) (Degs) (cm)
(Buv) (dBuv/m)
1 *2.38999 50.37 Pk 32.4 -35 47.77 74 -26.23 49 254 H
2 *2.36453 53.49 Pk 32.4 -35.1 50.79 - - 74 23.21 49 254 H
3 * 238999 40.17 RMS 32.4 -35 37.57 54 -16.43 - - 49 254 H
4 *2.35944 41.99 RMS 32.4 -35.2 39.19 54 -14.81 49 254 H

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

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

1 o5l Fremont - Chanber K 20928 Nov 12 14:98;38
Restricted Bandedge
B Project Number:!3268681
1 Client:Sonos
ConfigiEUT + Support Equipment
_ Mode :ELE_2482_1Mbps
185 Tested by:19498 ER
EL
B85
Pe ( vl
75
[
65
|
2
A kidbitvinbonti b il Ry [T TT T ) o il FTWNFERER Y RE PEE ekl e Ll-rw,ﬁ_ﬁwl sl IO MY
45 |
4
a 2
35
2. 31 8. 5MA=/ Z 215
Frequency (GHz)
}fagr.(fﬂ‘() FEL"L\I .R=flﬂl.\n Deljﬂvg Mode Sy Pis  ¥SweaMode  Pesition T Rung: (BHz) FBU/VEY Ref/ALtn l‘el.'h-;g Mode Suiep Pte  #5ups/Mode Pasition
Low CH BE - U.TST 308915 28 Dec 2815 Rev 9.5 38 Apr 2824
Trace Markers
Marker Frequency Meter Det AF 7863 (dB/m) Amp/Cbl/FitrPa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuUV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 *2.38999 50.86 Pk 324 35 18.26 74 2574 245 291 v
2 232114 53.91 Pk 32 353 50.61 - - 74 23.39 245 291 v
3 *2.38999 40.96 RMS 324 35 38.36 54 15.64 - 245 291 v
4 *2.35575 41.75 RMS 324 -35.2 38.95 54 -15.05 245 291 \Y%

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

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

HORIZONTAL RESULT

| o5l Fremant - Chember K 2820 MNov 12 14:31:37
‘ Restricted Bandedge
. Project Number:!3268581
” Client:Sonos
Config:EUT + Support Equipment
_ Mode : ELE_2488_1Mbp=
185 Tested by: 19498 ER
95
n
I
85 [
- |
< | t 1Bl )
3075 | 1 '
5 | i.
65 I
|
55 i i :
55 i i 1 -
Lol iy i ..M |\WWM FRPEV Y g b IRERTIR
45 | |
|
4
WA ER . 4 " .
35 ) ' ; "
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Renge (GHz) Rl VBN Ref/atin Dguﬂvg Mode Sweep Pis  #Swes/Mode  Position T Rungz (BHz) Bl VB Ref/Attn l\el,'h-.g Hode Sueep Pts  #Sups/Mode FPasition
1:2.46-2.563 1H(-648) /M 7718 PEAK/Pur Avg(RHS)  SesecChuto) 9881 HAxH 53 degs 32 cu H 2. 46-2.56: IMC-GB0/ 34 |a7/18 FUER /Par (R Fwsec (Auts 9081 BTG 59 dega
High CH BE- H.TS5T 30315 28 Dec 2815 Rev 9.5 38 Apr 2826
Trace Markers
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.48351 51.83 Pk 325 34.6 29.73 74 24.27 59 362 H
2 2.52416 52.44 Pk 32.8 -34.5 50.74 - - 74 -23.26 59 362 H
3 *2.48351 40.21 RMS 325 -34.6 38.11 54 -15.89 - 59 362 H
7 2.51061 41,08 RMS 32.7 34.6 39.18 54 14.82 59 362 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13268681-E2V2
FCC ID: SBVRMO027

DATE: 1/22/2021
ISED: 5373A-RM027

VERTICAL RESULT

quL Fremont — Chomber K 2828 Nov 12 14:23:84
Restricted Bandedge
B Praject Number: 3268681
T1E Client:Sonos
Config:EUT + Support Equipment
- Mode :BLE_2488_ [ Mbps
a5 Tested by: 19498 ER
=]
a5
mi tdBul)
75
65
g Limit CdBuU/m)
[ —
- =
\
skl b i nJ \aé,,.u Ak VPR FPE PV 1 AN At i " "
45 ; !
3 4
= ‘a
35
2. 46 T3, 3MHz/ Z 563
Freguency (GHz)
5"9’ (GHz) FEMAE Ref/Attn  Det/fvg Hode Susep Pts  #5wps/Mode Position : Range CBHz) REW/VE Ref/Attn  Det/fvg Mode Sueip Pt #5ups/Mode Position
High CH BE - U.T5T 38915 28 Dec 2815 Fev 9.5 38 Ap- 2026
Trace Markers
Marker Frequency Meter Det AF 7863 (dB/m) Amp/Cbl/FitrPa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.48351 50,59 Pk 325 346 18.49 74 2551 342 236 v
2 252239 52.98 Pk 328 34.6 5118 - - 74 2282 342 236 v
3 *2.48351 40,56 RMS 325 34.6 38.46 54 1554 - 342 236 v
4 2.51247 40.94 RMS 32.7 -34.5 39.14 54 -14.86 342 236 \Y%

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13268681-E2V2 DATE: 1/22/2021
FCC ID: SBVRMO027 ISED: 5373A-RM027

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| 15U Fremont - Chanher K 20209 Nov 13 @S:2@:38
{ Rodicted Emissions 3-Meters
Project Number: 13268681
185 Cliznt:Soncs
Config:EUT + Support Equipment
Made :BLE 2482 1Mbps
95 i Tested by: 19498 ER
85
Peck Limit (dBul/m
754
=
<
3 65
a
2
& Avg Limit (dBuU/m
551
= f | e 5 M
35M : N RO VR TR |
g pibal i i - i !
25 i
1 H : : H : g g
Freguency (GHzJ
Renge (6Hz) REAABE Raf/fiitn  Dui/fivg Mode Swaep Pis  #Seps/Mode  Pasition Range (BHz) [T Ref/fktn  Det/fvg Mode Sumep Pis  #oups/Mode Position
e THCRd /B TG PEP (TN Taene it O K ey K i WS G PR RegUH) 1 dertaa) N 0 Jobiegs
FCC Port!SC 2.46Hz RSE.TST 38915 29 Dec 2815 Rev 9.5 3@ Apr 26824
| 15Ul Fremont - Chamber K 2020 Nov 13 ©8:28:38
Rodicted Emissions 3-Meters
1@ Eﬁ?éiztsgaggarl 13268681
Config:EUT + Support Equipment
Mod= :BLE_24B2_1Mbps
95 ; : Tested by: 19458 ER
85
Peck Limit CdBuU/m
754
=
£
3 65
a
3
& Avg Limit (dBul/m)
551
R =~ ;
2y =
! [ :
35 M < AT aar s el
25
1 H 18
Freguency (GHz2
Renge (GHz) REUABE Raf/fitn  Det/Avg Mode Suasp Pis  #Seps/Mode  Position Ronge (BHz) RBU/ VB Raf/Aktn  Det/fvg Mode Susep Pts  #Sups/Mode  Pomition
FCC PortiSC 2.46Hz RSE. TST 38915 23 Dec 2815 Rev 9.5 38 Apr 2826
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REPORT NO: 13268681-E2V2 DATE: 1/22/2021
FCC ID: SBVRMO027 ISED: 5373A-RM027

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
5 1.89695 32.14 PK2 30.8 -12.4 50.54 - - - - 311 356 H
6 10.04869 46.34 PK2 37.3 -36.6 47.04 - - - - 182 104 H
1 *4.7356 55.31 PK2 34.2 -41.2 48.31 - - 74 -25.69 163 99 H
* 4.73569 51.26 MAv1 34.2 -41.2 44.26 54 -9.74 - - 163 99 H
2 *4.73548 52.59 PK2 34.2 -41.2 45.59 - - 74 -28.41 316 400 \
*4.73536 46.23 MAv1 34.2 -41.2 39.23 54 -14.77 - - 316 400 \
3 *7.28848 46.78 PK2 36.1 -38.4 44.48 - - 74 -29.52 17 340 \4
*7.28499 35.66 MAv1 36.1 -38.4 33.36 54 -20.64 - - 17 340 \
4 *4.96499 49.53 PK2 34.3 -40.6 43.23 - - 74 -30.77 190 332 \4
* 4.95286 38 MAv1 34.3 -40.7 31.6 54 -22.4 - - 190 332 \4

* - 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: 13268681-E2V2 DATE: 1/22/2021
FCC ID: SBVRMO027 ISED: 5373A-RM027

MID CHANNEL RESULTS

| 15U Fremont - Chanher K 2820 Nov 12 B9:56:1B
{ Rodicted Emissions 3-Meters
Project Number: 13268681
185 Client:Sonos
Config EUT + Suppart Equipment
Made :ELE 2448 1Mbps
95 i Tested by: 19498 ER
85
Peak Limit CdBuU/m
754
=
<
3 65
a
&)
= fvg Limit (dBuU/m:
551
45 T é
3 =]
35 A ; | L Aqdpitos
25 }
i @ 8
Freguency (GHzJ
Renge (GHz) REAABE Raf/fiitn  Dui/fivg Mode Swaep Pis  #Seps/Mode  Pasition Range (BHz) [T Ref/fktn  Det/fvg Mode Sumep Pis  #oups/Mode Position
e W /H VTG PEKPar g RS hwenc(futo) OB BEH B Sdegs it MR S0 PO g | bt 18 0 e
FCC Port!SC 2.46Hz RSE.TST 38915 29 Dec 2815 Rev 9.5 3@ Apr 26824
| 15Ul Fremont - Chamber K 2820 Nov 12 B@9:56:18
Raodicted Emissions 3-Meters
(a5 ?T?éiitsﬂﬁ!ie“ 13268681
Config:EUT + Support Equipment
Madls :ELE_2448_1Mbps
95 ; : Tested by: 19458 ER
85
Peck Limit CdBuU/m
75;
=
£
3 65
a
3
N Avg Limit (dBul/m)
551
45
5
4 5 ]
35\7 BT e s T T URPTR LRI TRTTIVPIUINTT o 17 o el
25
1 ) ) ) H 18
Freguency (GHz2
Renge (GHz) REUABE Raf/fitn  Det/Avg Mode Suasp Pis  #Seps/Mode  Position Ronge (BHz) RBU/ VB Raf/Aktn  Det/fvg Mode Susep Pts  #Sups/Mode  Pomition
FCC PortiSC 2.46Hz RSE. TST 38915 23 Dec 2815 Rev 9.5 38 Apr 2826
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REPORT NO: 13268681-E2V2 DATE: 1/22/2021
FCC ID: SBVRMO027 ISED: 5373A-RM027

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)

3 *1.49004 28.17 PK2 27.8 -13.2 42.77 - - 74 -31.23 315 191 H
*1.48786 16.98 MAv1 27.9 -13.2 31.68 54 -22.32 - - 315 191 H

4 *1.07561 27.56 PK2 27 -14.1 40.46 - - 74 -33.54 284 288 \
*1.07755 17.05 MAv1 27.1 -14.1 30.05 54 -23.95 - - 284 288 \

1 *4.73654 53.45 PK2 34.2 -41.2 46.45 - - 74 -27.55 169 97 H
*4.7366 50.22 MAv1 34.2 -41.2 43.22 54 -10.78 - - 169 97 H

5 *10.96946 44.64 PK2 37.8 -36.2 46.24 - - 74 -27.76 192 122 H
*10.96874 33.3 MAv1 37.8 -36.2 34.9 54 -19.1 - - 192 122 H

2 *4.73626 50.32 PK2 34.2 -41.2 43.32 - - 74 -30.68 208 97 \
*4.73636 44.08 MAv1 34.2 -41.2 37.08 54 -16.92 - - 208 97 \

6 *9.31044 44.8 PK2 36.5 -37 44.3 - - 74 -29.7 161 282 \
*9.30875 33.26 MAv1 36.5 -37 32.76 54 -21.24 - - 161 282 \

* - 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: 13268681-E2V2
FCC ID: SBVRMO027

DATE: 1/22/2021
ISED: 5373A-RM027

HIGH CHANNEL RESULTS

Fr ~ Ch - K
| 15U _Frenont - Chonke

2828 Nov 13

13:17:51

Redicted Emizssions 3-Meters
Project Number:!3268681

185 Client:Sonos
Config:EUT + Suppart Equipment
Made :BLE 2480 1Mbps
95 Tested by: 19498 ER
85
Peok Limit C(cBul/m
75}
=
3
3 65
&)
~ Avg Limit CdBul/m)
55

45 ’ »
5
35k,

Lo N eI Y
25
1 a =]
Freguency (GHzJ
Renge (6iz) AU Raf /it Dal/fvg Mods Saacp Ple  upa/tods  Position Fonge (o) U7V Rel/Aktn  Dat/fng Mods Suoop Pis  Wupsiiode FPosition
1153 MC6dB)/ 3 TBI/1B PEEK/Par Mg(RNS)  183usecAste 9081 HEXH B-H0degs H 3 HCBE) /I 8170 PERK/Pur fugCRMS) 1. dsecifute) 18k MAGH 9-Todeos H
FCC Port!SC 2.46Hz RSE.TST 38915 29 Dec 2815 Rev 9.5 38 fpr 2624
| 15UL Fremont - Chomber K 2828 Nov 13 13:17:51
Radicted Emis=ions 3-Meters
185 Project Number: 13268681
[ Client:Sonos
Config EUT + Support Equipment
Macle :ELE_2488_1Mbps
95 Tested by: 19458 ER
85
Peck Limit (dBEuU/m
75;
E
3
5 65
@
-
- Avg Limit (dBul/m)
55;
45
3 |
g 2
35 ik ISR ST 1Y v WUPRRITROT TN actuubliedie s
25
1 18 18
Freguency (GHz2
Forge (G2} WU/ Raf/hitn  Delvg Mods Sasp Pls  ¥hpe/fode  Fosition Fonge (atiz) U7V Fel7Aktn  Datifng Fode Seesp Pts ¥ope/iocde Fosition
FCC Port!5C 2.46Hz RSE.TST 38315 23 Dec 2815 Rev 9.5 38 Apr 2826

VERTICAL
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REPORT NO: 13268681-E2V2 DATE: 1/22/2021
FCC ID: SBVRMO027 ISED: 5373A-RM027

RADIATED EMISSIONS

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
5 *1.47855 28.15 PK2 27.9 -13.2 42.85 - - 74 -31.15 6 341 H
*1.47708 17.04 MAv1 28 -13.2 31.84 54 -22.16 - - 6 341 H
6 *1.27667 26.99 PK2 29.5 -13.7 42.79 - - 74 -31.21 33 128 \
*1.27455 16.33 MAv1 29.4 -13.7 32.03 54 -21.97 - - 33 128 \4
1 *4.73664 55.37 PK2 34.2 -41.2 48.37 - - 74 -25.63 160 115 H
*4.7366 51.18 MAv1 34.2 -41.2 44.18 54 -9.82 - - 160 115 H
2 *4.29974 50.07 PK2 33.6 -41.8 41.87 - - 74 -32.13 97 242 H
*4.29788 38.5 MAv1 33.6 -41.8 30.3 54 -23.7 - - 97 242 H
3 * 473617 52.79 PK2 34.2 -41.2 45.79 - - 74 -28.21 221 99 \4
*4.73601 46.98 MAv1 34.2 -41.2 39.98 54 -14.02 - - 221 99 \4
4 *7.32009 46.56 PK2 36 -38.2 44.36 - - 74 -29.64 136 354 \
*7.31232 35.49 MAv1 36.1 -38.3 33.29 54 -20.71 - 136 354 \4

* - 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: 13268681-E2V2 DATE: 1/22/2021
FCC ID: SBVRMO027 ISED: 5373A-RM027

10.3. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

| 1glL Frement - Chamber K 2028 Nov 16 18:49:38
P P RF Emissions
Project Number: | 3268681
L | 2t - Sonas
Config:EUT + Support Equipment
_ Mode: BLE _Llar ase_B=low 3BMHz

JB

‘Tp:—m—i by 4525

50. < CaBul I

T——
36
G
3 1B
m
=z
-18
38
v - oL f el 2
o PN "
L K o Y.
bbbt Mok ALty
78 : Ll L
NEEE] ‘ — .‘1 — . I . — ‘ ID . 3a
Freguency (MHzI
FEUAEN Swecp Ptz d5epafodc  Posibion Ronge (PHz) REU/VRW Ref/Aktn  Dot/fvg Mode Sucep Ptz fwps/fiode Poaltion
188(-3d8)/380 4 NS)  Bdnamc(Puto) 16k HeoH B >
184 (-3dB) /3Bk B H g(RNS)  Basec(Auto) 27k HRXH Ti1-1.785 18k (-38)/38k 87/ Ft FAvgURMS) dzec 1tk MAH
Tek(-3dB)/ 30k 8178 dsea Voo e 1 75-30 IBC-3B100 B Q) baec M
FCC 15,2689 Below 3BMHz TST jmd4163 & Oct 268268 Rev 9.5 38 fpr 2026
Below 30MHz Data
Loop " Peak . Peak -
Marker |Frequency| Meter Det Antenna Apoé():bl DI;(;:;" Corrected Limit Margin @VS._.I;/IE:; Margin Limit Margin ﬁijguI;/l;nn:; Margin | Azimuth
(EACH (dBuVv/m) (dBuVv/m)
1 0.02486 12.3 Pk 58.3 -32.1 -80 -41.5 59.67 -101.17 39.67 -81.17 - - - - 0-360
2 0.26686 | 13.09 Pk 55.9 -32.2 -80 -43.21 - - - - 39.09 -82.3 19.09 -62.3 0-360
5 0.05144 6.25 Pk 56.8 -32.3 -80 -49.25 53.36 -102.61 33.36 -82.61 - - - - 0-360
6 0.27203 | 15.01 Pk 55.9 -32.2 -80 -41.29 - - - - 38.92 -80.21 18.92 -60.21 0-360
Pk - Peak detector
Loop Dist Corr o
Marker |Frequency| Meter Det Antenna Apoé?bl 30m (dB) | Corrected (SEUL\I/Tn;t) Margin Azimuth
(EACH 40Log
3 0.8189 28.09 Pk 56 -32.1 -40 11.99 29.35 -17.36 0-360
7 0.81541 33.62 Pk 56 -32.1 -40 17.52 29.39 -11.87 0-360
4 14.90875 16.44 Pk 344 -31.7 -40 -20.86 295 -50.36 0-360
8 15.44533 16.52 Pk 34.4 -31.7 -40 -20.78 29.5 -50.28 0-360
Pk - Peak detector
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REPORT NO: 13268681-E2V2 DATE: 1/22/2021
FCC ID: SBVRMO027 ISED: 5373A-RM027

10.4. WORST CASE BELOW 1 GHZ

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

g UL Fremont - Chamber K 2828 MWov 16  13:38:88
) : : o {|Rodicted Emissions — 3 Meters
a5 | | | |Project Number: 13268681
..................................... 8 DA i i
Config:EUT + Support Equipment
~ i Mode:BLE Worst Cose Below 1GHz
75 ; Tested by:19498 ER
65
55
; T
- : ;
3 45 Okt Tt T
@
2
35}
ZBM |
5 : ; ; :
38 ) ) T Ted ) ) ) ) ) 1888
Freguency C(MHz)
Range (MHz) REALUBU Ref/flin  Det/fivg Hode Supap. Pis  45aupe/Mode  Position Fonge (MHz) RBU/UBY Ref/Atin  Det/fvg Mode Sueep Pis. ¢ﬁa,’hn& Pasition
|JE283 128 (-6dB) /M 97/18 FERK/LagPue—Uli daa Thee/MHz 4888 HRXH B-368deqe H J'EEEHBDB 120k(-681 /1K 97718 FEBK/LogPur-Uideo  BBBre/MH: 8OO0 H B-368degs H
FCC Port!SC 38-10B8MH=z . TST 38915 15 Jul 2414 Fev 9.5 38 Apr 2024
gL Fremont - Chamber K 2828 Wov 16  13:38:88
. Rodiated Emis=ions - 3 Meters
Project Number: 13268681
83 Client:Sonos
Config:EUT + Support Equipment
~ Mode:BLE Worst Cose Below 1GHz
75 Tested by:19498 ER
65
55
; I
<
3 45 OFk - imi e tdBut md
a
4
a I . ; ; S - |
5 i P z
‘ I I ‘EM- i I i
| 4
J| L B
L8 I o #
e Y N h 5 i ,FM
3 i,
15 : i
5
348 194 18BE8
Freguency C(MHz)
Range (Miz) REBH Ref/flin  Det/fvg Hode Sueap Pis Aoapeitbds  Position Ronge (Hz) RBU/UBU  Fei/Atin Dot/ Mode Sueep Ple  5po/Mode Position
FCC Port!SC 38-10B8MH=z . TST 38915 15 Jul 2414 Fev 9.5 38 Apr 2024
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REPORT NO: 13268681-E2V2 DATE: 1/22/2021
FCC ID: SBVRMO027 ISED: 5373A-RM027

Below 1GHz Data

Marker Frequency Meter Det AF T477 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)

1 155.2374 44.83 Pk 18.6 -30.6 32.83 43.52 -10.69 0-360 201 H
2 30.3401 28.56 Pk 27.7 -31.6 24.66 40 -15.34 0-360 301 H
3 107.3275 37.02 Pk 18.1 -30.9 24.22 43.52 -19.3 0-360 301 H
4 30.3401 38.11 Pk 27.7 -31.6 34.21 40 -5.79 0-360 100 \%

30.1479 32.44 Qp 27.9 -31.6 28.74 40 -11.26 32 98 \%
5 60.0553 48.68 Pk 13.6 -31.2 31.08 40 -8.92 0-360 100 \%
6 312.0146 39.48 Pk 20.2 -29.8 29.88 46.02 -16.14 0-360 99 \%

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13268681-E2V2

FCC ID: SBVRMO027

DATE: 1/22/2021
ISED: 5373A-RM027

10.5.

WORST CASE 18-26 GHZ

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

UL Fremont — Chamber K

18

26828 Nov 18 17:37:39

RF Emissions
Order Number: 13268681

95
Client:Sonas
Canfiguration:EUT + Support Equipment
- Made:BLE Uarst Case
8 Tested by / SN:45256 JB
75 Peok Limit CdBul/m2
o
o
5 65
N
5 Avg Limit (dBUU/m)
2 55 vg Limit ub)/m
E
3
= 5
& 4
o
35 1
5
5
18 26.5
Frequency (GHz)
Rarge (GHz) REW/UBL Ref/ftin  Det/fvg Hode Susep Pis  #Supsitode  Lobel Ronge (BHz) BB Ref/fttn  Det/Avy Made Susep Pts  #Sups/tode Lobel
1116-26.5 W38 /M Basz PERK/LagFur—Yldeo  SnsecCAutc) 91 MAKH Horzonta

18-26GH= Teset.TST jnd163 6 Ot 2828

Rev 9.5 21 D=t ZA19

HORIZONTAL

WQEUL Fremont — Chamber K 2628 Nov 18 17137139
RF Em [R=I=RE=lgk=}
95 Order Number: 13268681
Client:Sonas
Configuration:EUT + Support Equipment
- Mode ! BLE lUarst Case
3 Tested by / SN:45256 JB
75 Feak Limit CdBul)/m2
T
2 B5
>
&
> 55 Avg Limit (dBulU/m)
=
~
3
8w
35 A 2 E
25
5
18 26.5
Frequency (GH=z)
Range (GHz) REUAJEW Ref/fttn  Det/fvg fode Sueszp Fie  ¥oups/fode  Lobel Range CGHz) REH/ VB Ref/Attn  Det/Avy Made Suezp Fis  fawps/Modz Lohel

18-266Hz Test.TST jmd163 6 Oct 2828

Rev 5.5 21 Dct 2A19

VERTICAL
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REPORT NO: 13268681-E2V2 DATE: 1/22/2021
FCC ID: SBVRMO027 ISED: 5373A-RM027

18 — 26GHz DATA

Marker Frequency Meter Det T447 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB)
(dBuv) (dBuVv/m)
1 19.08328 67.72 Pk 32.6 -57.7 -9.5 33.12 54 -20.88 74 -40.88
2 20.44328 67.33 Pk 33.1 -56.7 -9.5 34.23 54 -19.77 74 -39.77
3 22.19239 67.49 Pk 335 -57.4 -9.5 34.09 54 -19.91 74 -39.91
4 19.96539 67.05 Pk 32.8 -56.9 -9.5 33.45 54 -20.55 74 -40.55
5 21.36317 67.76 Pk 33.1 -57.4 -9.5 33.96 54 -20.04 74 -40.04
6 22.91772 67.71 Pk 33.7 -57.5 -9.5 34.41 54 -19.59 74 -39.59

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)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 Gl S0

" Decreases with the logarithm of the frequency.

RESULTS
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REPORT NO: 13268681-E2V2
FCC ID: SBVRMO027

DATE: 1/22/2021
ISED: 5373A-RM027

11.1.1. AC Power Line
LINE 1 RESULTS

IPDLL Fremont, CA CE Room 2828 Nov 18 19:39:27
Conducted RFT Uoltage

1o o e
EUT Comfig:EUT + Support Equipment

o Test Uolt/Freq: 1200/66Hz

2

lest By:45256 JB

l
1
o
C
3 3 =z
3 N Wu@ A
@ il d ‘-.“ . o B B s &
] S S S ‘
8
=]
= 1 k[
Freguency (MHz)
Renge (HHz) RBU Ref/Altn  Debrfhg Hode Sueep Pls  #upsifode  Lobe! Ronge (HHE) Fal Ref/Bitn  Del/fivg Mode weep Pts  #upsMede  Lobel
1:.15-38 (-6 82718 C 1080s/2. 256Hz 133k |/URIT Line-L
FCCi5 CE Class B 15AkHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 87 Jul 2824
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det PRE018644 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)Margin
(MHz) Reading 6 LISN L1 C1&C3dB Reading 15 Class B (dB) 15 Class B (dB)
(dBuv) dBuv QP Avg
1 .16125 42.99 Qp 0 0 10.1 53.09 65.4 -12.31 - -
2 .1635 30.83 Ca 0 0 10.1 40.93 - - 55.28 -14.35
3 5775 35.7 Qp 0 0 10.1 45.8 56 -10.2 - -
4 .58425 27.83 Ca 0 0 10.1 37.93 - - 46 -8.07
5 4.0155 33.15 Qp 0 1 10.2 43.45 56 -12.55 - -
6 4.0155 25.43 Ca 0 1 10.2 35.73 - - 46 -10.27
7 8.0295 17.86 Qp 0 1 10.2 28.16 60 -31.84 - -
8 8.00475 11.33 Ca 0 1 10.2 21.63 - - 50 -28.37
9 11.49675 18.96 Qp 1 2 10.2 29.46 60 -30.54 - -
10 11.526 12.63 Ca 1 2 10.2 23.13 - - 50 -26.87
11 15.46575 16.98 Qp 0 2 10.3 27.48 60 -32.52 - -
12 15.495 10.23 Ca 0 2 10.3 20.73 - - 50 -29.27
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FCC ID: SBVRMO027

DATE: 1/22/2021

ISED: 5373A-RM027

LINE 2 RESULTS

IPHLL Fremont, CA CE Room 2020 Nov 18 19:39:27
Conducted RFT Uoltage
Project Mo: 13268681
L Client Name:Sanos
EUT ConfigiEUT + Support Equipment
N Test Uolt/Freq:128U/6BH=
N Test By:45256 JB
o e
N BT .
b ———
S t—
f 50 R 15 5
3 i 1 6 o)
S ] 0 < O SO SO B = ey e
° 20 T 2.
o 22 S At
. oL T ’ 241‘“ h‘\‘t.p
;‘P ................................ O .
8
=]
.15 14 aa
Freqguency (MHz)
Renge (HHz) RBU Ref/Altn  Detrfg Hode Sueep Pls  #mps/fode  Lobe! Ronge (HHZ) [ Ref/Bitn  Del/fivg Mode veep Pts  tups/Mode  Label
FCCI5 CE Closs B 158kHz-38MHz Stepping. 75T 38315 24 Fek 2816 Rev 9.5 87 Jul 2820
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det PRE018644 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)Margin
(MHz) Reading 6 LISN L2 C2&C3dB Reading 15 Class B (dB) 15 Class B (dB)
(dBuv) dBuv QP Avg
13 .16125 425 Qp 0 0 10.1 52.6 65.4 -12.8 - -
14 .16575 24.16 Ca 0 0 10.1 34.26 - - 55.17 -20.91
15 .582 37.3 Qp 0 0 10.1 47.4 56 -8.6 - -
16 .5865 29.53 Ca 0 0 10.1 39.63 - - 46 -6.37
17 4.06275 33.24 Qp 0 1 10.2 43.54 56 -12.46 - -
18 4.06388 27.27 Ca 0 1 10.2 37.57 - - 46 -8.43
19 7.39725 25.82 Qp 0 1 10.2 36.12 60 -23.88 - -
20 7.3725 19.02 Ca 0 1 10.2 29.32 - - 50 -20.68
21 11.25825 23.24 Qp 0 .2 10.2 33.64 60 -26.36 - -
22 11.25938 15.86 Ca 0 .2 10.2 26.26 - - 50 -23.74
23 15.34425 19.62 Qp 0 2 10.3 30.12 60 -29.88 - -
24 15.342 12.81 Ca 0 2 10.3 23.31 - - 50 -26.69
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