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REPORT NO: 14093500-E11V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Sonos Inc.
614 Chapala St.
Santa Barbara, CA, 93101, U.S.A.
EUT DESCRIPTION: 802.11 a/b/g/n/ac/ax 2x2 Client Device with BT and BLE
MODEL.: S41
BRAND: SONOS
SERIAL NUMBER: Radiated Sample: 528B4 and 6B90A
Conducted Sample: 4304F
DATE TESTED: 2022-06-16 to 2022-06-17
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
CFR 47 Part 15 Subpart E Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-248 ISSUE 1 Complies
ISED RSS-GEN Issue 5 + A1 + A2 Complies

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

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

This document may not be altered or revised in any way unless done so by UL Verification Services Inc.
and all revisions are duly noted in the revisions section. Any alteration of this document not carried out by
UL Verification Services Inc. will constitute fraud and shall nullify the document. This report must not be
used by the client to claim product certification, approval, or endorsement by A2LA, NIST, any agency of
the Federal Government, or any agency of the U.S. government.
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REPORT NO: 14093500-E11V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

2. TEST RESULTS SUMMARY

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

FCC Clause | ISED Clause Requirement Result Comment
Reporting Per ANSI C63.10,
See Comment Duty Cycle purposes only Section 12.2.
RSS-GEN 8.9, For colocation testing
15.209, 15.205, 8.10, Radiated Emissions Complies
15.407 (b) (1-4) RSS.247 6.2

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with:
FCC CFR 47 Part 2

FCC CFR 47 Part 15

FCC KDB 662911 D01 v02r01

FCC KDB 905462 D02 v02/D03 v01r02/D06 v02
KDB 558074 D01 15.247 Meas Guidance v05r02
FCC KDB 789033 D02 v02r01

KDB 414788 D01 Radiated Test Site vO1rO1
ANSI C63.10-2013

RSS-GEN Issue 5 + A1 + A2

RSS-247 Issue 2

ISED RSS-248 ISSUE 1

The scope of this report covers the co-location modes in the 2.4GHz and 5Ghz band.

4. FACILITIES AND ACCREDITATION

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

Address ISED CABID | ISED Company Number | FCC Registration

Building 1:

[0 | 47173 Benicia Street uso0104 2324A 550739
Fremont, CA 94538, U.S.A
Building 2:

[ | 47266 Benicia Street uso0104 22541 550739
Fremont, CA 94538, U.S.A
Building 4:

47658 Kato Rd us0104 2324B 550739

Fremont, CA 94538, U.S.A
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REPORT NO: 14093500-E11V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

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 Radiated Disturbance, 9KHz to 30 MHz 2.84 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4,73 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 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: 14093500-E11V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

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

6.2. MAXIMUM OUTPUT POWER & DESCRIPTION OF AVAILABLE
ANTENNAS

Refer to reports 14093500-E1, -E2, -E3, -E4, -E5, -E6, -E7 and -E8 for output power and
antenna gain and type information.

6.3. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was 69.1-26251-diag.

The test utility software used during testing was GUI 20220422_VA4.
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REPORT NO: 14093500-E11V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

6.4. SIMULTANEOUS TRANSMISSION CONFIGURATIONS

Simultaneous transmission of the following was investigated:

2.4GHz and Bluetooth
2.4GHz and BLE
5/6GHz and Bluetooth
5/6GHz WLAN and BLE

Per the manufacturer, no other radios transmit simultaneously. See section 9.2 for modes
tested.All test case was identified based on the the highest power in the band.

Page 9 of 25

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

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



REPORT NO: 14093500-E11V2
FCC ID: SBVRM041

DATE: 2022-10-24
IC: 5373A-RM041

6.5. DESCRIPTION OF TEST SETUP

SUPPORT TEST EQUIPMENT

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

TEST SETUP

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

test utility software via ethernet.
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REPORT NO: 14093500-E11V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

SETUP DIAGRAMS

Radiated Configuration
Control Room

Spectrum Analyzer
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! Adapter
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1
|
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I
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REPORT NO: 14093500-E11V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

7. MEASUREMENT METHOD

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

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1
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REPORT NO: 14093500-E11V2

FCC ID: SBVRM041

DATE: 2022-10-24
IC: 5373A-RM041

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
Amplifier, 1302*3'32 ©01GHz, | soNOMA INSTRUMENT 310N 29654 2023-04-24 | 2022-04-24
Antenna, Horn 1-18GHz ETS""“dgTrzg‘(é;edar Park, 3117 80404 2022-08-04 | 2021-08-04
Amplifier, 100MHz - 18GHz AMPLICAL AMZ‘;LE(SlS' 185686 2023-04-19 | 2022-04-19
RF Filter Box, 1-18GHz FREMONT SAC-L1 171013 2023-03-09 | 2022-03-09
EMI TEST RECEIVER, Rohde & Schwarz ESW44 | PRE0179367 | 2023-02-16 | 2022-02-16
EMI TESTBSR(')E;E:YER' with Rohde & Schwarz ESW44 | PRE0179377 | 2023-02-20 | 2022-02-20
UL TEST SOFTWARE LIST
Radiated Software UL UL EMC Ver 2016-05-11, 2015-12-29, 2019-10-09,
2021-12-07, 2022-05-18, and 2022-07-06
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REPORT NO: 14093500-E11V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

9. SIMULTANEOUS TRANSMISSION TEST RESULTS
9.1. ON TIME AND DUTY CYCLE

Refer to reports 14093500-E1, -E2, -E3, -E4, -E5, -EB6, -E7 and -E8 for duty cycle data
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REPORT NO: 14093500-E11V2

FCC ID: SBVRM041

DATE: 2022-10-24
IC: 5373A-RM041

9.2. LIMITS AND PROCEDURE

FCC 8§15.205 and §15.209

FCC §15.407(b)(1-4) -

RSS-GEN, Section 8.9 and 8.10

RSS 247 Issue 2 Sections

6.2.1.2 (for 5150-5250 MHz band)
6.2.2.2 (for 5250-5350 MHz band)
6.2.3.2 (for 5470-5600 MHz and 5650-5725 MHz bands)
6.2.4.2 (for 5725-5850 MHz band)

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uvV/m) at 3 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

TEST PROCEDURE

The EUT is placed on a non-conducting table 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 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.

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.

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.
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REPORT NO: 14093500-E11V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

KDB 558074 D01 15.247 Meas Guidance v05r02

Use of a duty cycle correction factor (DCCF) is permitted for calculating average radiated field
strength emission levels for an FHSS device in 15.247. This DCCF can be applied when the
field strength limit (e.g., within a Government Restricted band) and the conditions specified in
Section 15.35(c) can be satisfied. The average radiated field strength is calculated by
subtracting the DCCF from the maximum radiated field strength level as determined through
measurement. The maximum radiated field strength level represents the worst-case (maximum
amplitude) RMS measurement of the emission(s) during continuous transmission (i.e., not
including any time intervals during which the transmitter is off or is transmitting at a reduced
power level). It is also acceptable to apply the DCCF to a measurement performed with a
peak detector instead of the specified RMS power averaging detector. Note that Section
15.35(c) specifies that the DCCF shall represent the worst-case (greatest duty cycle) over any
100 msec transmission period.

Note - For this test program, Peak detection was used. The DCCF was then subtracted from the
peak value. The DCCF was calculated based on the worst case on-time when the device
transmits DH5 packets and operates on 20 channels (5/1600 s per hop = 3.125 ms per
channel). In this mode, the device will have a maximum of 2 hops on a channel in 100ms or 2x
3.125 ms = 6.25 ms on any channel. Therefore, DCCF= 20log (6.25 / 100) = - 24dB.
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REPORT NO: 14093500-E11V2
FCC ID: SBVRM041

DATE: 2022-10-24
IC: 5373A-RM041

9.2.1.

TEST CASE 1

BT GFSK 2441MHz + WLAN 5GHz 11ac HE80 5610MHz
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HORIZONTAL
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REPORT NO: 14093500-E11V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

Trace Markers

Warker Frequency Vieter et AF 50201 (@8] AmpICHFIT (8] Fiter (@8) Corrected Avg Limit @Buvim) Wargn Peax Lt @Buvim) PR rargin NI Nor Restrcted PR vargn A gt Fararty
) Reading Reading @8) (@8) (@Buvim) (@8) (0egs) em)
@8u) (@BuvIm)
1 ~4882.22 5384 Pk 341 203 2 49,64 - - 74 24.35 - - 0-360 199 H
2 *4882.22 61.05 Pk 341 403 2 56.85 - - 74 1715 - - 0-360 199 v
3 ~7323.085 603 Pk 35.7 37 5 595 74 145 - - 0-360 100 H
4 7810.883 56.63 Pk 35.9 37.7 5 55.33 - - - - 68.2 -12.87 0-360 200 H
5 *7322.427 62.66 Pk 35.7 37 5 61.86 - - 74 1214 - - 0-360 200 v
6 7810.883 59.74 Pk 35.9 37.7 5 58.44 - - 68.2 9.76 0-360 200 v

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

Radiated Emissions

Warker Frequency Weter Ter A 50404 (@B AmpICHFI (5] Corecien g it @) Wargh Peak i @Buvim) PR rargin NI or Restrcied PR vagn A g oy
Reading Reading (@e) (98) (@Buvim) ) (Degs) m
(@BuY) @8uvim)
1 *4882.46 59.38 PKFH 341 404 53.08 - - 74 1892 - - 67 244 H
~48BL.761 48.89 VALT 341 403 22,69 54 1131 - - - - 67 244 H
2 *4882.095 66.2 PKFH 341 203 60 - 74 12 - - 93 188 v
*2882.036 56.73 VALT 341 403 50.53 54 347 - 93 188 v
3 *7323.555 64.46 PKFH 357 37.1 63.06 - - 74 -10.44 - - 15 128 H
*7323.05 51.95 VALT 357 37 50.65 54 335 - - - 15 128 H
) 7811.178 58.64 PKFH 359 37.7 56.84 - - - - 682 -10.86 154 187 H
7811128 56.6 VALT 359 37.7 548 - - - - - - 154 187 H
5 *7322.679 66.77 PKFH 35.7 37 65.47 - - 74 -8.03 - - 152 187 v
~7322.721 54.65 VALT 357 37 53.35 54 65 - - - - 152 187 v
6 7811.248 62.47 PKFH 359 37.7 60.67 B - B B 68.2 7.03 90 348 v
7811.253 61.22 VALT 359 37.7 59.42 - - - - - - 90 348 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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9.2.2. TEST CASE 2

BT GFSK 2441MHz + WLAN 2.4GHz 119 2437MHz

UL Fremont — Chomber K

2822 Jun 16 13:83:59

Roedicted Emissions 3-Meters
Project Number:14B33588

C(dBul/m)

(dBull/m)

ivg Limit

1 al? ...... S I
Client: Sanos
Config:EUT + Support Equipment
Mode :8PSK_2441 | 1g_ 2437
95 Tested by:28736 CW
1 e S
~ Peak Limit Bul/md
@ 5
T 75
@
65

=1}

e

3" ......
25
1808 L 1828
Frequency (MHz)
IF: (HHz) REUAEY Ref/fttn Dot g Mode S Pis  MSspsMode Position iz RBUAEH Ref /hi Dot fivg Hode Cueny Pis  Kwpa/Mode  Fosition
‘;.?U—ZHE H(-3d8) / 30k H?-‘%" I"F: " \’:f'- to) 1!"‘ WFEﬁ -]"-'.:i‘g L 3: 360~ 18660 1M(-3dB) /38 F}E{"ﬂ ‘f?t = "T.n.f--‘ul-. B IST\ ':"'3\‘:." H
FCC PortlSC 2.4GH=z RSE . TS5T 38915 29 Dec 2015
WI5UL Fremont — Chomber K 2822 Jun 16 13:83:59
Radioted Emissions 3-Meterse
185 Project Number:14B33588
""" “lClient: Sonos
Config:EUT + Support Equipment
Mode :BPSK_2441 1 1g 2437
95 Tested by:28756 Cil
] B
~ Pe it Bul/m)
8 75
=
T 65 =
3 . ) it
% - vg Limit (Bul/m ) 4 5
45}
3" ..................
25
1888 IEEEL IR=i={alE]
Frequency (MHz)
[Rerge (HHz) REUAEY Ref/fttn Dot frg Hode Sumep Pis  Mwps/Mode Fosition Ronge (NHz) RBUAEH Ref/fitn Dot fivg Mode Cuenp Pis  FpsMods  Fosition
FCC PortlSC 2.4GH=z RSE . TS5T 38915 29 Dec 2015

VERTICAL
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REPORT NO: 14093500-E11V2 DATE: 2022-10-24
FCC ID: SBVRM041 IC: 5373A-RM041

Trace Markers

Marker Frequency Meter Det 'AF 80404 (dB/m) Amp/CbIFitr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB) Reading (dBuv/m) (d8) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4881.772 55.96 Pl 34.1 -40.3 49.76 - - 74 -24.24 0-360 100 H
2 6509.363 56.02 Pl 35.9 -38.8 53.12 - - - - 0-360 100 H
3 *7322.742 61.16 Pl 35.7 -37.9 58.96 - - 74 -15.04 0-360 200 H
4 *4881.772 62.52 Pl 34.1 -40.3 56.32 - - 74 -17.68 0-360 200 Vv
5 6509.363 58.95 Pl 35.9 -38.8 56.05 - - - - 0-360 200 Vv
6 *7322.742 64.26 Pk 35.7 -37.9 62.06 - - 74 -11.94 0-360 200 i

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

Radiated Emissions

Marker Frequency Meter Det AF 80404 Amp/Cbl/Fitr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 *4882.142 61.75 PKFH 34.1 -40.3 55.55 - - 74 -18.45 71 98 H
* 4882.032 51.73 VALT 34.1 -40.3 45.53 54 -8.47 - - 71 98 H

2 6509.253 59.4 PKFH 35.9 -38.8 56.5 - - - - 357 137 H
6509.223 57.31 VALIT 35.9 -38.8 54.41 - - - - 357 137 H

3 *7323.346 63.39 PKFH 35.7 -37.9 61.19 - - 74 -12.81 203 194 H
*7323.107 50.89 VALIT 35.7 -37.9 48.69 54 -5.31 - - 203 194 H

4 * 4881.762 68.29 PKFH 34.1 -40.3 62.09 - - 74 -11.91 95 217 \
*4881.942 59.04 VALIT 34.1 -40.3 52.84 54 -1.16 - - 95 217 \

5 6509.313 62.5 PKFH 35.9 -38.8 59.6 - - - - 103 333 \
6509.213 61.08 VALIT 35.9 -38.8 58.18 - - - - 103 333 \

6 * 7323.509 66.42 PKFH 35.7 -38 64.12 - - 74 -9.88 167 231 \
* 7322.868 54.38 VALT 35.7 -37.9 52.18 54 -1.82 - - 167 231 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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9.2.3. TEST CASE 3

BLE 2440MHz + WLAN 5GHz 11ac HE80 5610MHz

1 ISUL Fremant - Chomber K 2HZZ Jun 17 B7:49: 38
Roadioted Emissions 3-Meters
_ Pra ject Number : 14893580
L s e S Client Sonos
Config:EUT + Support Equipment
- Mude-iLEjM@J Tac HT8B_ 5618
o e R e e A Tested] by:2B756 CU
85
5 Pe Limit Bull/ml
[ia}
= 75
S S S S S— i
3
2 fAvg Limit (dBul/md ’ | 4
o
u ]
1 OSSOSO SO SSSSSSSOOON S B
1HHH 18888 188EH
Frequency (MHz)
Rorge (e REUAE Ref /fbtn Dot g Mode Saoep Pie  Fmgofods  Fosition TR [ Ref /il Dot fhug Mode ) Pio Fope/ods Fos
|+ 1 8- 3a0e 1L B ei/a PERK - T HRIH B-38dege |5: 5088-6158 |Mi(-3d8) /38 81/@ PERK - 2 @ M 8-
31309950 i 187/18 e 42 e 8- M-/ BN PE e W
FCC Part15C 2.4GHz ond UNII Bond SDB Colocation_Mon_Restricted Limit Added.TST bad419 21 Dec 2621

HORIZONTAL

HSUL Fremant - Chomber K 2HZZ Jun 17 B7:49: 38
Roadioted Emissions 3-Meters
- Pra ject Number : 14893580
""""""" Client:Sana=s
Config:EUT + Support Equipment
- Mode:5LE_2448_11ac HT8B 5618

o I R e S S Tested by:2B756 CU

85
5 Fe Limit Bull/ml
[ia}
= 75
EE Y SO SSuuusuuuus FOSSssSSsuusuuon SSSSSSSSSSSSSS—— v
. fAvg Limit (dBuU/m) 5
i 55 =
- Q

4!: ................

35

1 OSSOSO SO SSSSSSSOOON S B

1HHH 18888 188EH

Frequency C(MHz)
[Ferge (W) [Zr Ref/ftln Dot fg Mode Susep Fis  Woepofods  Fosition [—T [ Ref/Biln Dot g Made - s Foupe/ods  Fositian

FCC Port!SC 2.4GHz ond UNIL Bond SDB Colocotion Mon Restricted Limit Added.TST bad4419 21 Dec 2621

VERTICAL
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MMMMMMMMMMMM i i w mm =
% o t 5 5 e A
“i75058 Eo) 7 275 - 7550 700 ]
~ag79.554 S04 72 271 - 360 200 v
7320452 a7 72 2374 - - 360 100 W
7607592 577 - - 5z T 360 1% H
*7320.457 37 7 2140 - - 360 100 v
7607592 577 - - 5z 06 360 1% v
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
e Frequens et E A 0808 7B FpICHTF G2y E=en) Correctan R Tt o P Tt R g R g R o Foray
) Reating Rending @Bovim) () [t @) @) (egs) em)
o) P
1 *4880.102 56. PK-U 34 . 0. - - 74 214 - - I H
*4879.866 47 ADR 34 . 3.36 4. 54 -9.31 - - - I H
2 * 4879.569 1 PK-U 34 X 5. - - 74 -16.8 - - 9 Vv
*4879.813 4. ADR 34 X 3.36 A 54 -2.58 - - - 9 Vv
3 *7319.303 PK-! -37 - - 74 -16.77. - - 1 H
*7319.313 Al -37 3.36 .1 54 1.88 - - - - Bk LA H
4 7807.951 PK-| -37.7 .7 - - - 68.2 -9.98 156 8! H
7808.011 Al -37.7 3.36 7.0 - - - - - 156 18 H
5 *7319.113 44 PK-| -37 .24 - 74 -17.26 - - 144 106
*7319.288 .54 ADI -37 3.36 1.7 54 2.3 - - - - 144 106 Vv
6 7807.937 2. PK-U -37.7 1.0 - - 68.2 6.7 9: 362 V.
7807.937 .86 ADR -37.7 3.36 .42 - - 9: 362 V.

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

PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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9.2.1. TEST CASE 4

BLE 2440MHz + WLAN 2.4GHz 119 2437MHz

15Ul _Fremont - Chomber K 2822 Jun 16 13:55:46
Rodicted Emissions 3-Meters
185 Project Number:14B33588
[ ——— TClient: Sanps
Config EUT + Support Equipment
Mode :BLE_2448_|1g_2437
95 1 Tested by:28756 Ci
85 L.
~ Peak Limit Bul/md
8 75
=
= 65 [
3 . . )
z vg Limit (dBul/m)
B BBl el b,
. M
25
1808 L 1828
Frequency (MHz)
it R ki h N e S Tl 7o Tt b B R Shebate 6 s
FCC PortlSC 2.4GH=z RSE . TS5T 38915 29 Dec 2015
15Ul _Fremont - Chomber K 2822 Jun 16 13:55:46
Rodicted Emissions 3-Meters
185 Project Number:14B33588
""" “lClient: Sonos
Config EUT + Support Equipment
Mode :BLE_2448_|1g_2437
95 Tested by:28756 Ci
] B
~ Peak Limit CdBuU/m)
8 75
=
7 65
3 Avg L £ C(dBul/m)
2 o vg Limit cBu/m { | 5 e
= oy =
1 SRS POUTT | oSSR OSSO ORPRSPUURIOUIN: SSPNIOSSURSUPIL 5 SRS SRR SRS SOV JORSSOH. SHPROS PP PSSRSO SRS
B[ R el WL
25
J5la]sE] T 1Baa0 18BEH
Frequency (MHz)
[Rerge (HHz) REU/VBY Ref/fttn Dot Bug Mode Susap Pis  WSeps/Mode Position Ronca (NHz) RBUEY Ref/Ritn  Det  fug Hode Susap Pts  ¥SwarMode  Fosition
FCC Part1SC 2.46Hz RSE.TST 38015 29 Dec 2815

VERTICAL
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Trace Markers

Marker Frequency Weter Det 'AF 80404 (4B/m) AMPICHIFIT (dB) DC Corr (aB) Corrected "Avg Limit (@Buvim) Margin Peak Limit (dBuVim) PK Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (dB) (Degs) (em)
(BuY) (dBuVim)
* 4880.105 51.99 P 34, -40.4 45. - - 74 -28.31 0-360 100 H
6506.03 56.14 Pl 5. -38.9 53.14 - - - - 0-360 100 H
*7320.242 55.36 Pl 5. -38 53. - - 74 -20.84 0-360 100 H
* 4880.105 58.97 P 34, -40.4 52. - - 74 -21.33 0-360 200 v
6506.03 57.56 P 5. -38.9 54.56 - - - - 0-360 200 v
*7319.409 56.16 Pl 5. -38 53.96 - - 74 -20.04 0-360 200 Vv

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

Radiated Emissions

Marker Frequency Meter Det AF 80404 AmpICBI/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(MH2) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuVv/m) (d8) (Degs) (cm)
(dBuv) (dBuv/m)

1 *4879.681 58.51 PK2 34.1 -40.4 0 52.21 - - 74 -21.79 72 98 H
* 4879.826 50.29 MAv1 34.1 -40.4 2.15 46.14 54 -7.86 - - 72 98 H

2 6506.699 59.99 PK2 35.9 -38.8 0 57.09 - - - - 357 137 H
6506.679 55.7 MAv1 35.9 -38.8 2.15 54.95 - - - - 357 137 H

3 *7319.331 58.6 PK2 35.8 -38 0 56.4 - - 74 -17.6 5 147 H
*7319.217 50.92 MAv1 35.8 -38 2.15 50.87 54 -3.13 - - 5 147 H

4 *4880.33 63.24 PK2 34.1 -40.4 0 56.94 - - 74 -17.06 90 204 \
*4879.94 56.67 MAv1 34.1 -40.4 2.15 52.52 54 -1.48 - - 90 204 \

5 6506.695 62.6 PK2 35.9 -38.8 0 59.7 - - - - 101 332 \
6506.665 59.22 MAv1 35.9 -38.8 2.15 58.47 - - - - 101 332 \

6 *7319.279 60.04 PK2 35.8 -38 0 57.84 - - 74 -16.16 153 190 \
*7320.608 52.05 MAv1 35.8 -38 2.15 52 54 -2 - - 153 190 \

* - 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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