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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: 802.11a/b/g/n HT20 CLIENT DEVICE
MODEL: S22

SERIAL NUMBER: 78-28-CA-F0-00-2E-C (Radiated Sample)
78-28-CA-F0-00-14 (Conducted Sample)

DATE TESTED: January 14 to 23, 2019
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.

Approved & Released For

UL Verification Services Inc. By: Reviewed By:
o f-.— --\"L

dfnl‘wu_j _1@_
DAN CORONIA Kiya Kedida
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
OPERATIONS LEADER SENIOR PROJECT ENGINEER
UL Verification Services Inc. UL Verification Services Inc
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, KDB 558074 D01 v05, KDB 662911 D01 v02r01, 662911 D02 MIMO
v01, ANSI C63.10-2013, RSS-GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions
are measured only at the 47173 address. The following table identifies which facilities were
utilized for radiated emission measurements documented in this report. Specific facilities are
also identified in the test results sections.

47173 Benicia Street 47266 Benicia Street 47658 Kato Rd
X Chamber A (ISED:2324B-1) Chamber D (ISED:22541-1) |X| Chamber | (ISED:2324A-5)
Chamber B (ISED:2324B-2) Chamber E (ISED:22541-2) |:| Chamber J (ISED:2324A-6)

L]

j Chamber C (ISED:2324B-3) Chamber F (ISED:22541-3) Chamber K (ISED:2324A-1)
Chamber G (ISED:22541-4) Chamber L (ISED:2324A-3)
Chamber H (ISED:22541-5)

HE N

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 12552285-E2V1 DATE: 4/12/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION
Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz | 3.84 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 5.36 dB

Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.32dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz | 4.45 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz | 5.24 dB

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

Page 7 of 59

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12552285-E2V1
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DATE: 4/12/2019
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5. EQUIPMENT UNDER TEST

5.1.

EUT DESCRIPTION

The EUT is 802.11a/b/g/n HT20 CLIENT DEVICE.

5.2. MAXIMUM OUTPUT POWER

2.4GHz BAND
Frequency Range Mode Output Power | Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 2TX 22.12 162.93
2412 - 2462 802.11g 2TX 20.99 125.60
2412 - 2462 802.11n HT20 2TX 20.62 115.35

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes the antennas with maximums gain per chain as follows:

Frequency (MHz)

Peak Antenna Gain (dBi)

Chain 0
(Vertica Polarization)

Chain 1
(Vertica Polarization)

2400 —2483.5

1.4

5.4. SOFTWARE AND FIRMWARE

The EUT software ware installed during testing was 44.2-53220-RF-Complianc_20180523.

The test utility software used during testing was Sonos Compliance GUI V2.2.
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REPORT NO: 12552285-E2V1
FCC ID: SBVRMO016

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated bandage, harmonics, and spurious emissions from 1 GHz to 18GHz were performed.
The EUT was set to transmit at the Low/Middle/High channels with designed (target) output
powers.

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

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

Worst-case data rates as provided by the client were:
802.11b mode: 11 Mbps

802.11g mode: 24 Mbps

802.11n HT20mode: MCS9

5.6. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

This is to request a class Il permissive change for FCC ID: SBVRMO016 original grated on
12/31/2018.

The major change filed under this application is:

Change#1: The S18 and S22 share the same MediaTek MT7615 radio board. The 18 is 3x3
where as the S22 is a 2x2, both models use the same Chain 0 and 1 antennas.

Change#2 Antenna gain has changed as shown below:

$18 Max Antenna Gain dBi
Frequency Chain 0 Chain 1 Chain 2 Type
2412 - 2472 2.1 1.4 1.17
WLAN
5180 - 5859 0.6 2.6 NA
2412 - 2472 3.9 NA NA BLE
S$22 Max Antenna Gain dBi
Frequency Chain 0 Chain 1 Type
2412 - 2472 1.4 0.1
WLAN
5180 - 5859 1.65 1.7
2412 - 2472 4.1 NA BLE
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5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Lenovo X230 SON-00001034 N/A
AC Adapter Lenovo ADLX65NCT2A 115362002937Z10034A2ZK |N/A
/O CABLES

1 AC Power 1 AC Unshielded 2 AC Mains to EUT

2 Ethernet 1 RJ45 Unshielded 10 EUT to Laptop

3 |DCPower 1 DC Shielded 1.2 AC/DC Adapter to Laptop
4 |ACPower 1 AC Unshielded 1 AC Mains to AC/DC Adapter
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TEST SETUP

The EUT is a stand-alone unit and the radio is exercised by Sonos Compliance GUI test utility
software via Ethernet.

SETUP DIAGRAM

EUT

AC MAINS
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6. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6.

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

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

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

Band-edge: ANSI C63.10 Subclause -11.13.3.4 Integration method -Trace averaging across ON
and OFF times DC correction
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DATE: 4/12/2019
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7. 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
Power Meter, P-series single | Agilent (Kgymght) N1911A 1971 07/26/2019
channel Technologies
Amplifier, 9KHz to 1GHz, SONOMA
32dB INSTRUMENT 310 PRE0180175 | 07/09/2019
;'ézrz'd Antenna, SOMHzto | ¢ | AR rf motion B3 PRE0184971 | 11/13/2019
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 06/21/2019
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T862 05/24/2019
RF Amplifier MITEQ 2;542'00101800'25'5' T1165 12/01/2019
AFS42-00101 -25-S-
RF Amplifier MITEQ 425 00101800-25-5 T171460 08/01/2019
-4D-01 - -
Amplifier, 1 to 8GHz, 35dB Miteq Inc. ';‘lg\g: 4D-01000800-30 T1573 04/03/2019
Spectrum Analyzer, PXA, 3Hz | Agilent (Keysight)
to 44GHz Technologies N9030A T1450 02/05/2019
Spectrum Analyzer, PSA, 3Hz | Agilent (Keysight)
to 44GHz Technologies N9030A T1466 04/16/2019
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0180917 | 4/25/2019
Power Meter, P-series single | Agilent (Kgy5|ght) N1911A 1271 07/17/2019
channel Technologies
Power Sensor, P-series, Agilent (Keysight)
50MHz to 18GHz, Wideband | Technologies N1321A T1225 04/10/2019
Qgﬁﬁﬂfa' Active Loop 9kHz- | - bower Corp. | AL-130R PRE0165308 | 01/08/2020
18 - 26.5 GHz Horn Antenna Seavey Division MWH-1826/B T447 06/16/2019
Pre-Amp 1-26.5 GHz ARA 84498 T404 03/09/2019
EMI Reciever Rohde & Schwarz ESR T1436 02/21/2019
L.I.S.N. FCCINC. FCC LISN 50/250 T1310 06/15/2019
Test Software List
Description Manufacturer Model Version
Radiated Software UL UL EMC Ver 9.5, June 22,2018
Antenna Port Software UL UL RF Ver 8.4, June 12, 2018
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DATE: 4/12/2019
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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 789033 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

802.11b 0.820 0.842 0.974 97.39% 0.11 1.220

802.11g 0.443 0.471 0.941 94.08% 0.27 2.256

802.11n HT20 0.352 0.380 0.926 92.63% 0.33 2.841
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DUTY CYCLE PLOTS
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REPORT NO: 12552285-E2V1 DATE: 4/12/2019
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8.2. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
RSS-247 5.4 (d)

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The transmitter output is connected to a power meter.The cable assembly insertion loss was
entered as an offset in the power meter to allow for a gated Average reading of power.
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DIRECTIONAL ANTENNA GAIN

For 2 TX the directional gains are as follows:

Vertial Polarizaton

Chain 0 | Chain 1 | Uncorrelated Chains | Correlated Chains
Antenna | Antenna Directional Directional
Band Gain Gain Gain Gain
(GHz) (dBi) (dBi) (dBi) (dBi)
2.4 1.40 0.10 0.80 3.78
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RESULTS

8.2.1. 802.11b MODE

2TX CDD MODE

Limits
Channel | Frequency | Directional | FCC/ISED | ISED Max
Gain Power EIRP Power
Limit Limit
(MHz) (dBi) (dBm) (dBm) | (dBm)
Low 1 2412 0.80 30.00 36 30.00
Mid 6 2437 0.80 30.00 36 30.00
High 11 2462 0.80 30.00 36 30.00
Results
Channel | Frequency | Chain O Chain 1 Total Power [Margin
Meas Meas Corr'd Limit
Power Power Power
(MHz) (dBm) (dBm) (dBm) | (dBm) | (dB)
Low 1 2412 19.35 18.85 22.12 30.00 | -7.88
Mid 6 2437 19.24 18.67 21.97 30.00 | -8.03
High 11 2462 19.19 18.79 22.00 30.00 | -8.00
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8.2.2.802.11g MODE

2TX CDD MODE

Limits
Channel | Frequency | Directional | FCC/ISED | ISED Max
Gain Power EIRP Power
Limit Limit
(MHz) (dBi) (dBm) (dBm) | (dBm)
Low 1 2412 0.80 30.00 36 30.00
Low 2 2417 0.80 30.00 36 30.00
Mid 6 2437 0.80 30.00 36 30.00
High 10 2457 0.80 30.00 36 30.00
High 11 2462 0.80 30.00 36 30.00
Results
Channel | Frequency | Chain O Chain 1 Total Power [Margin
Meas Meas Corr'd Limit
Power Power Power
(MHz) (dBm) (dBm) (dBm) | (dBm) | (dB)
Low 1 2412 15.74 15.56 18.66 30.00 |-11.34
Low 2 2417 17.38 17.15 20.28 30.00 | -9.72
Mid 6 2437 17.85 17.59 20.73 30.00 | -9.27
High 10 2457 18.12 17.84 20.99 30.00 | -9.01
High 11 2462 16.90 16.77 19.85 30.00 |-10.15
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REPORT NO: 12552285-E2V1
FCC ID: SBVRMO016

DATE: 4/12/2019
IC: 5373A-RM016

8.2.3.802.11n HT20 MODE

2TX CDD MODE

Limits
Channel | Frequency | Directional | FCC/ISED | ISED Max
Gain Power EIRP Power
Limit Limit
(MHz) (dBi) (dBm) (dBm) | (dBm)
Low 1 2412 0.80 30.00 36 30.00
Low 2 2417 0.80 30.00 36 30.00
Mid 6 2437 0.80 30.00 36 30.00
High 10 2457 0.80 30.00 36 30.00
High 11 2462 0.80 30.00 36 30.00
Results
Channel | Frequency | Chain 0 Chain 1 Total Power |Margin
Meas Meas Corr'd Limit
Power Power Power
(MHz) (dBm) (dBm) (dBm) | (dBm) | (dB)
Low 1 2412 14.00 14.00 17.01 30.00 |-12.99
Low 2 2417 17.48 17.20 20.35 30.00 | -9.65
Mid 6 2437 17.92 17.28 20.62 30.00 | -9.38
High 10 2457 17.33 17.20 20.28 30.00 | -9.72
High 11 2462 14.11 13.94 17.04 30.00 |[-12.96

Note: Please refer to UL 12166253-E2 report for the rest of conducted test items (99%
bandwidth, 6dB bandwidth,Power Density, Conducted Spurious Emissions & AC Power Line
Conducted Emissions)
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REPORT NO: 12552285-E2V1 DATE: 4/12/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and 815.209

RSS-GEN, Section 8.9 and 8.10

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im)at3m (dBuV/m) at3m
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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REPORT NO: 12552285-E2V1 DATE: 4/12/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

KDB 414788 OATS 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.

OATs and chamber correlation testing had been performed and chamber measured test result
is the worst case test result.
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REPORT NO: 12552285-E2V1 DATE: 4/12/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND

2TX CDD MODE

BANDEDGE (LOW CHANNEL, CH 1)

HORIZONTAL RESULT

| 25 UL Fremont — Chamber I 2819 Jan 14 22:84:32
25
Restricted Bandedge
- Project Number: 12552285
" Client :SONOS
Config:EUT + Support Equipment
Mode :BTS_11b_2412
165 Tested by 45256 J8
95 : N / ¢
] ; /
a5 ‘ :
z N : ; ‘ /
3 75 i — ety
2 5
. Py
° ; /
65 f{f
el Average Limit Uimd ’/J/
o EAN e L eSOt oot OO OO0 OO OO SO0 OO G
P {
MM-' sbabibal ool k Loy " M 'l 2 L i {
45 i o ‘\-‘?ﬂ
_ [ -
35
2. 31 T8 .5MH=/ 2.415
Frequency (GHz)
Horge (B2} WU Rei/Atln  Delifvg Node Sunep Pls  Tupsifiods Fosilion Rangs (@iz) [ Ref/Atn  Det/Avg fode Saeop Pts  Foupasods Position
1202415 WBEV/M (AR PEK/Pie BegE)  neectBute) 9991 WA 24 dege 205 { 2271241 MCEBI/N 171 VER/Pe " cth [T : 3
Low CH BE - H.TST Rev 9.5 22 Jun 2818
Marker Frequency Meter Det AF T862 (aBIm) AMpICDIFItTIPad BC Corr (d8) Corrected Average Limit Margin Peak Limit PK Azimuth Heignt | Polarity
(GHz) Reading (B) Reading (dBuvim) (B) (dBuV/m) Margin (Degs) (em)
(@Buv) (dBuvim) @)
1 *2.39 43.11 Pk 318 -21.6 0 5331 - - 74 -20.69 224 295 H
2 *2.39 4411 Pk 318 -21.6 0 54.31 - - 74 -19.69 224 295 H
3 *2.39 32.62 RMS 318 -21.6 11 4293 54 -11.07 - - 224 295 H
4 *2.39 3347 RMS 318 -21.6 11 43.78 54 -10.22 - - 224 295 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12552285-E2V1
FCC ID: SBVRMO016

DATE: 4/12/2019
IC: 5373A-RM016

VERTICAL RESULT

| UL Fremont - Chamber I 26819 Jan 14 22:34:39
25
Restricted Bandedge
- Project Number: 12552285
L Client:SONOS
Config:EUT + Support Equipment
Mode:DTS_11kb_2412 i
L N SO S Tested by:45256 JB }
F
s
s S -
.’l
= ] S Ut OSSPSR SSSSSSRSSSSSSSSS SNSRI NENSSSSSSSSSSSSENS SNSRI SNSRI SO £ S
I
£ Peak it cdBul
S Bl s
5 / i
2 /
. B . B .. i
- /
s Average Limit (dBulUim2 o
FRRETT Y 3 n ! ool /
R STPLTE P L N PUTPI TN » A AN o povbspob P
45 - i
- ' &
2
35
2.31 T8 . 5MH=z/ 2.415
Frequency (GHz)
Forge 162 [ Fef/Atln  Del/fvg Node Sonep Fia  Fopefode  Fosition Rangs (@1z) ] Raf/Attn  Dat/Avg ode Soesp Pts Fopa/Modz FPasition
Low CH BE - U.TST Rev 9.5 22 Jun 2818
Marker Frequency Meter Det AF T862 (dB/m) Amp/CDIFItr/Pad DC Corr (dB) Corrected Average Limit Margin Peak Limit PK ‘Azimuth Height | Polarity
(GHz) Reading (B) Reading (@Buvim) (B) (dBuV/m) Margin (Degs) (em)
(@Buy) (dBuvim) (B)
*2.39 41.04 Pk 0 1.24 74 -22.76 4 \%
*2.389 42.16 Pk 0 2.36 - - 74 -21.64 4 \%
*2.39 0.33 RMS A1 40.64 54 -13.36 - - 4 Vv
4 *2.39 1.26 RMS A1 4157 54 -12.43 4 \%

* - indicates frequency in CFR47 Pt 15/
Pk - Peak detector
RMS - RMS detection

IC RSS-Restricted Band
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REPORT NO: 12552285-E2V1

FCC ID: SBVRMO016

DATE: 4/12/2019
IC: 5373A-RM016

BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

,‘qEUL Fremont - Chamber I 26819 Jan 14 22:57.:22
25
Restricted Bandedge
- Project Number: 12552285
L Client:SONOS
Config:EUT + Support Equipment
Mode:DTS_11kb_2462
mqow ............................................................. . Tested by:45256 JB
I
85 3
z \
o A ek Limit (dBu
5
i)
g \
= \
65 l\('m .....
55 \\\ A Er.;:lg-Em\: mit C(dB )
-\W‘ i i O PPYPN PSPPI P PN WRIPI MR R 11 T A
45 — e
Wu - _ ”
\g’w‘ RO
L] 5SS O NSO S
2.46 T8 3MH=/ 2.563
Frequency (GHz)
Rorga (BHz) HBU/VEM Ref/Atin  Det/Pvg Hode Susep Fie  upsiMods  Fosition GHz) REMUBY Ref/ftin  Det/Avg Hode Pie  $Seps/Mode  Positio
1ZA6-2.563  WG-BB)/M  (BDAB PLAK/Pur AegR5)  Omectutc) D31 HAH 69 degs 327 of 53 M-GdBI/N 07718 AR Avg(HS 1 1BATA 68 dege
High CH 8E- H.TST Rev 9.5 22 Jun 2818

Trace Markers

Marker Frequency Meter Det AF 862 (dB/m) Amp/CbIFitrPad (dB) DC Corr (dB) Corrected Average Limit (dBuVIm) Margin Peak Limit (dBuV/m) PK “Azimuth Height Polarity
(GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBu! (dBuVim) (B)
484 394! Pk 324 0 0.15 -23.85 69 327
.489 43.2. Pk 324 0 3.92 - - -20.08 69 327
484 293 RMS 324 A1 40.12 54 -13.88 - 69 327
4 .488 32.1 RMS 324 11 4294 54 -11.06 69 327

Pk - Peak detector

RMS - RMS detection

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
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REPORT NO: 12552285-E2V1

FCC ID: SBVRMO016

DATE: 4/12/2019
IC: 5373A-RM016

VERTICAL RESULT

1 UL Fremont — Chamber I 2819 Jan 14 23:87:53
25
Restricted Bandedge
- Project Number: 2552285
L Client:SONOS
Config:EUT + Suppart Equipment
e Mode:DTS_11b_2462
195" | Tested by:45256 JB
-
95 R e e Rt
\
=] CR— e e
& \
~ \ ook Limit Cdf i
> £ VUSROS . 0. UOTURUSUPSOUPRNE SIS FOUOSUodvesoost s S
@ ot
o
BB N B N
\
X |
- \ Ay E\':lgfrm\r_r mit CdBiul)/m2
o AN " 4 ey Lt il Lo ,
45 3 4"
=] =
35
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Forga (Ez) WA Ref /Atin  Det/iivg Hode Sueep Fis  foupsifode  Fosition Range CGHz) ] Ref/fttn  Det/fvg Hode Pts  toupaiods Fosition
High CH BE - U.TST Rev 9.5 22 Jun 2818
Marker Frequency Meter Det AF 7862 (aBIm) AMpIChI/FitrPad DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(@BuY) (dBuVim) (dB)
*2.484 40.73 Pk 324 0 143 74 -22.57 03 300 \%
2501 4 Pk 325 0 53.8 - - 74 -20.2 03 300 \%
*2.484 3097 RMS 324 A1 4178 54 -12.22 - - 03 300 Vv
4 *2.49 31.25 RMS 325 A1 42.16 54 -11.84 03 300 \%

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12552285-E2V1
FCC ID: SBVRMO016

DATE: 4/12/2019
IC: 5373A-RM016

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

UL Fremaont,Sm Chomber B

19 Jan 2819

14:57.:a7
s —_— - —_—— 2L
Radicoted Emissions 3-Meters
Project Number: 2552285
L Cl i=nt :50N0S
Config:EUT + Support Equipment
| Mode:2.4_11b_2412MHz
a5 | Tested by:GAT2485
85
Fea Limit dBull/m)
75
’E ‘
= 685
i}
T
& fAvg Limit C(dBul/m) >
55 |
Wl T P
a5 |'| ‘ ! ?
iy
1 .t" '\ i " . W
35! M ' WW““W
25
1 a 18
Freguency (GHz)
Fangs (2} RELBU Raf/Attn  Dat/Avg Tups Suesp Pls  Hupa/thds fositicn Rangs () /B Ref/Bttn  Dst/ivg Type Sueep Pts dSups/fods FPosilion
i=3 {M(-6a8) /38 PERK/Per Rvg(RHS sec(futa) GABR  MAXH B-36fdegs H & 1M(-6li) /30 B, EEK/Par Avg(RIS)  Sldnsec(futo) 1B PAXH - Fdegs H
FCC Port15C 2.4GHz RSE.TST 12746 19 Mar 2818 Rev 9.5 B1 Dec 2816
| I'JLL Fremont,5m Chamber B 15 Jan 2B18 14:57.:87
Radiaoted Emissions 3-Meters
Froject Number: 12552285
2 Client:50NOS
Config:EUT + Support Equipment
Mode:2.4_11b_2412MHz
g5 | Tested by:GAT2485
85
Peak Limit CdBuU/m)
75
¢
= 685
i}
z dvg Limit CdBul 6
g Limi Su
55 a 7
&
=)
a5 3
[w]
1 TIF [P P 7. A
25
1 5] 18
Frequency (GHz)
Rangs (621 FEIABU Ref/Atn  Det/vg Type Sweep Fls  Foups/tbds Fosition Range (@) /UG Ref/Bitn  Det/ivg Type Swop Pts  Toups/fod Fosition
FCC Port15C 2.4GHz RSE.TST 12746 19 Mar 2818 Rev 9.5 B1 Dec 2016

VERTICAL

Page 27 of 59

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 771-1000 FAX:(510) 661-0888

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




REPORT NO: 12552285-E2V1 DATE: 4/12/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

Trace Markers

Marker Frequency Meter Det AF 7863 (dB/m) “AmpICDIFitr/Pad (dB) DC Corr (dB) Corrected "Avg Limit (dBuV/m) Margin Peak Limit (dBUV/m) PK Azimuth Height Polarity
(GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
2 *4.824 50.55 Pl 34.1 -29.2 0 55.45 - - 74 -18.55 0-360 199 H
5 *3.859 39.22 Pl 334 -29.9 0 42.72 - - 74 -31.28 0-360 200 A%
6 *4.824 51.25 Pl 34.1 -29.2 0 56.15 - - 74 -17.85 0-360 200 A\
1 1.877 26.33 Pl 31 -20.7 0 36.63 - - - - 0-360 102 H
7 7.231 456 Pl 359 -27.3 0 54.2 - - - - 0-360 102 A\
3 7.237 4387 Pl 359 -27.3 0 5247 - - - - 0-360 199 H
4 9.648 3358 Pl 37.1 -23.7 0 46.98 - - - - 0-360 102 H
8 9.648 3746 Pl 37.1 -23.7 0 50.86 - - - - 0-360 102 A\

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

Radiated Emissions

Marker Frequenc Meter Det AF T863 Amp/Cbl/Fltr/ DC Corr (dB) Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) Pad (dB) d (dBuVv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuv/m)
2 *4.824 52.65 PK2 34.1 -29.2 0 57.55 = - 74 -16.45 265 224 H
*4.824 38.73 MAv1 34.1 -29.2 A1 43.74 54 -10.26 - - 265 224 H
5 *3.859 45.14 PK2 334 -29.9 0 48.64 - - 74 -25.36 195 200 \4
*3.859 40.42 MAv1 33.4 -29.9 A1 44.03 54 -9.97 - - 195 200 4
6 *4.824 52.37 PK2 34.1 -29.2 0 57.27 = - 74 -16.73 333 227 \
*4.824 43.21 MAv1 34.1 -29.2 A1 48.22 54 -5.78 - - 333 227 \
1 1.877 15.12 Av 31 -20.7 A1 25.53 = - - - 280 209 H
7 7.232 51.11 PK2 35.9 -27.3 0 59.71 - - - - 41 188 \
3 7.237 375 PK2 35.9 -27.3 0 46.1 - - - - 327 186 H
4 9.647 33.59 PK2 37.1 -23.7 0 46.99 - - - - 35 185 H
8 9.648 40.71 PK2 37.1 -23.7 0 54.11 - - - - 298 120 \

* - 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: 12552285-E2V1
FCC ID: SBVRMO016

DATE: 4/12/2019
IC: 5373A-RM016

MID CHANNEL, CH 6 RESULTS

1 IbU_ Fremant, Sm Chamber B 15 Jan 2819 18:11:23
Radicoted Emissions 3-Meters
Project Number: 2552285
L Cl i=nt :50N0S
Config:EUT + Support Equipment
| Mode:BTS_11b_2437
a5 -| Tested by:45256 JB
85
Peok Limit (dBul/m)
75 !I
:
= 685
i}
T
z fvg Limit C(dBul/m)
55 !
|
45 } I 5 -
/ a N
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Babistadn b e
" W»J """"
25
1 [z 18
Frequency (GHz)
Fangs (2} RELBU Raf/Attn  Dat/Avg Tups Suesp Pls  Hupa/thds fositicn Rangs () /B Ref/Bttn  Dst/ivg Type Sueep Pts dSups/fods FPosilion ‘
=3 {4-68) /38K 6T PEAK/Pur Ava(RHS)  Tlnsmc(futo) 6000 HAXH §-360egs H ] MC-Ed/ 8 67 PEAK/ Par Avg(RIE)  STnsec(futo) 1Bk MR i~ 6degs H
FCC Port15C 2.4GHz RSE.TST 12746 19 Mar 2818 Rev 9.5 B1 Dec 2816
| IULL Fremont,5m Chamber B 15 Jan 2B18 18:11:23
Radiaoted Emissions 3-Meters
Froject Number: 12552285
2 Client:50NOS
Config:EUT + Support Equipment
Mode:DTS_11b_2437
g5 | Tested by:45256 JB
85
Peok Limit (dBul/m)
75
:
= 685
i}
T
z fvg Limit C(dBul/m)
55
45| 6
4
a a
z 3
1 1T
25
1 fiE] 18
Frequency (GHz)
Rangs (621 FEIABU Ref/Atn  Det/vg Type Sweep Fls  Foups/tbds Fosition Range (@) /UG Ref/Bitn  Det/ivg Type Swop Pts  Toups/fod Fosition
FCC Port15C 2.4GHz RSE.TST 12746 19 Mar 2818 Rev 9.5 B1 Dec 2016
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REPORT NO: 12552285-E2V1 DATE: 4/12/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

Trace Markers

Marker Frequenc Veter Det AF 7863 (aB/m) AmpICDIFItr/Pad (aB) BC Corr (a8) Correcte Avg Limit (dBuVim) Margin Peak Limit (dBUVIm) PK Azimuth Height Polarity
y Reading d (dB) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuVim)
1 *1.463 2551 Pl 28 -21.1 0 3241 - - 74 -41.59 0-360 199 H
2 *1.135 303 Pl 276 -22.4 0 355 - - 74 -38.5 0-360 102 A%
3 *1.463 2843 Pl 28 -21.1 0 35.33 - - 74 -38.67 0-360 102 A%
5 *3.899 39.19 Pl 334 -29.6 0 42.99 - - 74 -31.01 0-360 102 H
6 *3.899 38.77 Pl 334 -29.6 0 4257 - - 74 -31.43 0-360 199 A%
4 1.869 31.1 Pl 31 -20.8 0 413 - - - - 0-360 200 A%

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

Radiated Emissions

Marker Frequency Meter Det AF 1863 (dB/m) “AmpICDIFItr/Pad DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) (dBuVvim) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *1.464 29.01 PK2 28 -21.2 0 3581 - - 74 -38.19 2 356 H
*1.465 17.36 MAVL 28 -21.1 A1 2437 54 -29.63 - - 2 356 H
2 *1.134 30.78 PK2 276 -22.5 0 35.88 - - 74 -38.12 192 126 A\
*1.133 18.98 MAVL 276 -22.5 A1 2419 54 -29.81 - - 192 126 A%
3 *1.463 29.95 PK2 28 -21.1 0 36.85 - - 74 -37.15 177 353 A%
*1.463 17.25 MAVL 28 -21.1 A1 24.26 54 -29.74 - - 177 353 A\
5 *3.899 4324 PK2 334 -29.6 0 47.04 - - 74 -26.96 39 126 H
*3.899 37 MAVL 334 -29.6 A1 4091 54 -13.09 - - 39 126 H
6 *3.899 4435 PK2 334 -29.6 0 48.15 - - 74 -25.85 105 184 A\
*3.899 39.78 MAVL 334 -29.6 A1 43.69 54 -10.31 - - 105 184 A%

* - 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: 12552285-E2V1
FCC ID: SBVRMO016

DATE: 4/12/2019
IC: 5373A-RM016

HIGH CHANNEL, CH 11 RESULTS

1 IbU_ Fremant, Sm Chamber B 15 Jan 2B19  18:48:24
Radicoted Emissions 3-Meters
Project Number: 2552285
L Cl i=nt :50N0S
Config:EUT + Support Equipment
| Mode:DTS_11b_2462
a5 -| Tested by:45256 JB
85 i
Peok Limit (dBul/m)
75 |
2 |
= 685
i}
T
= Avg Limit C(dBuls/m)
5
- 2
45| Jh i
A 3
| a N y
| ; P W
- WJWMW/ ------- e
25
1 [z 18
Freguency (GHz)
Fangs (2} RELBU Raf/Attn  Dat/Avg Tups Suesp Pls  Hupa/thds fositicn Rangs () /B Ref/Bttn  Dst/ivg Type Sueep Pts dSups/fods FPosilion
=3 {4-68) /38K 6T PEAK/Pur Ava(RHS)  Tlnsmc(futo) 6000 HAXH §-360egs H ] MC-Ed/ 8 67 PEAK/ Par Avg(RIE)  STnsec(futo) 1Bk MR i~ 6degs H
FCC Port15C 2.4GHz RSE.TST 12746 19 Mar 2818 Rev 9.5 B1 Dec 2816
| IbLL Fremont,5m Chamber B 15 Jan 2B18 18:48:24
Radiaoted Emissions 3-Meters
Froject Number: 12552285
2 Client:50NOS
Config:EUT + Support Equipment
Mode:DTS_11b_2462
g5 | Tested by:45256 JB
85
Peok Limit (dBul/m)
75
:
= 685
i}
z Avg Limit (dBuU/m)
Avg Limi Sul)/m)
K 9
= 18
55 [ T
o)
45| 8
2 H a
g g :
35 e
25
1 fiE] 18
Frequency (GHz)
Rangs (621 FEIABU Ref/Atn  Det/vg Type Sweep Fls  Foups/tbds Fosition Range (@) /UG Ref/Bitn  Det/ivg Type Swop Pts  Toups/fod Fosition
FCC Port15C 2.4GHz RSE.TST 12746 19 Mar 2818 Rev 9.5 B1 Dec 2016
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REPORT NO: 12552285-E2V1 DATE: 4/12/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

Trace Markers

Marker Frequenc Veter Det AF 7863 (dB/m) AmpICDIFItr/Pad (dB) BC Corr (aB) Correcte Avg Limit (dBuVim) Margin Peak Limit (dBUVIm) PK Azimuth Height Polarity
y Reading d (dB) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuVim)
1 *1.479 28.22 Pl 279 -21 0 35.12 - - 74 -38.88 0-360 103 H
2 *1.478 3257 Pl 279 -21.1 0 39.37 - - 74 -34.63 0-360 102 A%
4 *3.939 37.18 Pl 334 -29.9 0 40.68 - - 74 -33.32 0-360 103 H
5 *4.924 47.04 Pl 344 -30.1 0 5134 - - 74 -22.66 0-360 199 H
6 *7.377 3847 Pl 36.1 -26.6 0 4797 - - 74 -26.03 0-360 199 H
8 *3.939 39.06 Pl 334 -29.9 0 42.56 - - 74 -31.44 0-360 102 A%
9 *4.923 505 Pl 344 -30.2 0 54.7 - - 74 -19.3 0-360 200 A\
10 *7.384 44.14 Pl 36.1 -26.7 0 5354 - - 74 -20.46 0-360 200 A%
3 1.899 26.79 Pl 31.1 -20.6 0 37.29 - - - - 0-360 199 A%
7 9.848 3324 Pl 373 -23.6 0 46.94 - - - - 0-360 103 H
11 9.848 3784 Pl 373 -23.6 0 5154 - - - - 0-360 200 A%

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

Radiated Emissions

Marker Frequency Meter Det AF 1863 (dB/m) “AmpICDIFIt/Pad DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVIm) (dB) (dBuvim) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *1.48 29.71 PK2 279 -21.1 0 36.51 - - 74 -37.49 205 288 H
*1.48 18.19 MAVL 279 -21.1 A1 25.1 54 -28.9 - - 205 288 H
2 *1.478 30.89 PK2 279 -21.1 0 3769 - - 74 -36.31 101 274 A%
*1.479 18.15 MAVL 279 -21.1 A1 25.06 54 -28.94 - - 101 274 \%
4 *3.939 44.25 PK2 334 -29.9 0 47.75 - - 74 -26.25 39 118 H
*3.939 39.27 MAVL 334 -29.9 A1 42.88 54 -11.12 - - 39 118 H
5 *4.922 39.24 PK2 344 -30.3 0 43.34 - - 74 -30.66 39 335 H
*4.924 2788 MAVL 344 -30.1 A1 32.29 54 -21.71 - - 39 335 H
6 *7.378 36.2 PK2 36.1 -26.6 0 45.7 - - 74 -28.3 145 338 H
*7.379 2455 MAVL 36.1 -26.6 A1 34.16 54 -19.84 - - 145 338 H
8 *3.939 44.14 PK2 334 -29.9 0 4764 - - 74 -26.36 301 106 \
*3.939 39.06 MAVL 334 -29.9 A1 4267 54 -11.33 - - 301 106 \%
9 *4.922 394 PK2 344 -30.3 0 435 - - 74 -30.5 22 400 \%
*4.924 2782 MAVL 344 -30.2 A1 3213 54 -21.87 - - 22 400 \
10 *7.384 36.34 PK2 36.1 -26.7 0 45.74 - - 74 -28.26 308 211 \%
*7.385 2477 MAVL 36.1 -26.7 11 34.28 54 -19.72 - - 308 211 \

* - 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: 12552285-E2V1 DATE: 4/12/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

9.1.2. TXABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND

2TX CDD MODE

BANDEDGE (LOW CHANNEL, CH 1)

HORIZONTAL RESULT

1 "DU_ Fremont,Sm Chomber B 14 Jan 2819 18:14:27

Restricted Bandedge

Praject Number: 12552285

1S i Client :SONOS

ConfgiEUT + Support Equipment
Made:DTS_11g_2412MHz

18 Tested by:45256 JB /H\"V’A\
5 i ; ; i ) este Yy 45256 J "

(dBuU/m)
~J
o
=
=
“3

/ /
/ (ol W
E5 it
: *\ S ‘
i f
VT ‘%W.WMM g
A i " o
. e ™
TR T D U e i )
2,31 T0 . SMH=/ ) ) 2.415
Freqguency (GHz)
Fangs (GHz) LB Ref/Attn  Det/fvg Tupe Swesp Fts  #5ups/Mode  Fosition Range (GHz) B/ UL Ref/Rttn  Dat/ivg Type Swasp Pty dSups/fode  Fosition
1:2.31-2.415 1M(-B) /3 189/12 PEAK/ Par fw_;.F.‘NEl Insec(futo)  EO8A  MAXH 138 degs 281 1» i 10 R Flar 4 il Ll 1 7
Low CH Bondsdge - H.TST 38915 28 Dec 2815 Rev 9.5 81 Dec 2616
Marker Frequenc Meter Det AF 7863 (dB/m) Amp/CbI/Fitr/Pad DC Corr (dB) Correcte Average Limit Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
y Reading (dB) d (dBuVim) (dB) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
1 *2.39 518 Pk 32. -20.7 0 634 - - 74 -10.6 0: H
2 *2.39 53.14 Pk 32. -20.7 0 64.74 - - 74 -9.26 0: H
3 *2.39 36.82 RMS 32. -20.7 27 48.69 54 -5.31 - - 0: H
4 *2.39 38.28 RMS 32. -20.7 27 50.15 54 -3.85 0: H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12552285-E2V1
FCC ID: SBVRMO016

DATE: 4/12/2019
IC: 5373A-RM016

VERTICAL RESULT

1 "'JU_ Fremant, Sm Chamber B 14 Jan 2B19 18:82:11
Restricted Bandedge
Froject Number: 12552285
= Client:SONOS
Canfig:EUT + Support Equipment .
Made:DTS_11g_241 2MHz Ve
185 | | SN NSO | | Tested by 45356 B /
a5 f
f
B85 ¥
- ity
S Peak Lin Bu L/ .
375 .
@
o -
- a4
65 g
| .A'r"‘-"
Average Limit (dBulUim T
55 . ——
AT
" b AR BBt Rl : 2
RPN IR ORI DL (i AL AR A e . |
45 v e eeemaseeeeessamsereseeefessssseeseeesssas e sese e ceseeessssseseeessesssereeeeneesaasessessssaseapeseeneessasessesssme sttt e eeden s eeneese e eseef s eenenee s
35
2.3 O GHA=/ A5
Freqguency (GHz)
Fangs (6z) FEHABU Ref/Attn Dot /fvg Type Swerp Fta  #9ups/thds  Fosition Range (Hz1 B0/ Vel Fof/fitn  Gat/fvg Type Swep s d5upa/fods  Foaition
P.4_t1g 2412HH=_U.DAT 38315 28 Dec 2015 Rev 9.5 B1 Dec 2816
Marker | Frequenc Weter Det AF 7863 (@Bm) AMPICHIFITPad BC Corr (@8) Correcte Average Limit Wargin Peak Limit (@BuV/m) K Aaimuth Feight | Polarity
y Reading (@8) d (dBuVim) (@B) Margin (Degs) (cm)
(GHz) (dBuv) Reading @)
(dBuVim)
*2.39 5174 Pk 32. -20. 0 3.34 - - 74 -10.66 40 223 \
*2.39 54.84 Pk 32. -20. 0 6.44 - - 74 -7.56 40 223 v
*2.39 38.87 RMS 32. -20. 27 0.74 54 -3.26 - - 40 223 \
4 *2.39 38.93 RMS 32. -20. 27 50.8 54 -3.2 40 223 \

* - indicates frequency in CFR47 Pt 15/
Pk - Peak detector
RMS - RMS detection

IC RSS-Restricted Band
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REPORT NO: 12552285-E2V1
FCC ID: SBVRMO016

DATE: 4/12/2019
IC: 5373A-RM016

BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

125

~UL Fremont - Chamber I

26819 Jan 14 21:38:29

Restricted Bandedge

Project Number: 12552285

Client :SONOS

Config:EUT + Support Equipment
Mode:BTS_11g_2462
Tested by 45256 JB

CdBul/m)

P iy P A b i i h e "
o v VYR PORP I " -
35
2.48 T8 3MH=/ 2.563
Frequency (GHz)
Rorga (Biz) FEU/UE Ref /Atin  Dei/Avg Mode Sueep Pis d5egaifods  Fosition Range CGz) TR Ref/Bitn  Det/Avg Hode Pts  Fonpa/Mods Fasition
1:2.46-2.563  ING-BB)/M  IBT1B PEK/Pur feiRE)  Gmsectéuto) BB MAKH 73 dege 202 of 2:2.46-2.563 MGEN/M  IB7/18 AUERAPur Ava(RHS) Dmectist) 3801 IBATAL 73 dege 202
High CH BE- H.TST Rev 9.5 22 Jun 2818
Marker Frequenc Meter Det AF 7862 (aBIm) AMpIChI/FPad DC Corr (aB) Correcte Average Limit Margin Peak Limit (ABUVIm) PK Azimuth Height | Polarity
y Reading (dB) d (dBuVim) (d8) Margin (Degs) cm)
(GHz) (dBuv) Reading (d8)
(dBuVim)
*2.484 57.34 Pk 324 0 68.04 74 -5.96 7 202
*2.484 58.02 Pk 324 0 68.72 - - 74 -5.28 7 202
*2.484 39.18 RMS 324 27 50.1! 54 -3.85 - - 7 202
4 484 4052 RMS 324 27 514 54 -2.51 7 202

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

RMS - RMS detection
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REPORT NO: 12552285-E2V1 DATE: 4/12/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

VERTICAL RESULT

LUl Fremont — Chomber I 2819 Jan 14 21:31:22
25
Restricted Bandedge

18 Project Number: 12552285
""" Client:SONOS
Config:EUT + Suppert Equipment
Mode :BTS_11g_2462
| Tested by 45256 JB

(dBuls/m)

Ul /m)

Tt e L e TR REA IR O e TN PR Y YHISPAY TRBCRTPP Y NOTRRNE

1 -SSRSO USSR WO SO
35
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Forga (B2 B/ Ref /itin  Dui/fivg flode Susep Pie  Thupoffods Fosition Range CGHz) [ Ref/fitn Dot/ Mode Sueop Pte  Toupafods FPosition
High CH BE - U.TST Rev 9.5 22 Jun 2818

Trace Markers

Marker Frequenc Meter Det AF 862 (dB/m) AmpICDIFitrPad DC Corr (dB) Correcte ‘Average Limit Margin Peak Limit (dBuV/m) PK “Azimuth Height Polarity
y Reading (d8) d (dBuVim) (dB) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/im)
.484 59.94 Pk 324 -21. 0 7064 - - 74 -3.36 291 74 Vv
*2.484 60.7 Pk 324 -21. 0 714 - - 74 -2.6 291 74 \%
*2.484 39.54 RMS 324 -21. 27 5051 54 -3.49 - - 291 74 \%
4 *2.484 4201 RMS 324 -21. 27 5298 54 -1.02 - - 291 74 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12552285-E2V1
FCC ID: SBVRMO016

DATE: 4/12/2019
IC: 5373A-RM016

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

- C
1 I‘JU_ Fremant, S5m .hcmt-lel‘ B

15 Jan 2819
Radiated Emissions 3-Meters

Project Number: 2552285

28:86: 21

WWMW

L ] B Client:50N0S
Config:EUT + Support Equipment
Mode: DTS 11g_2412
a5 -| Tested by:42256 JB
85
FPeok Limit dBull/m)
75
e
3 65
=]
o
= Avg Limit (dBul/m)
55
|

Rangs (GHz) REU/VEY
=1 1M(~6:38) /38) e

Ref/Attn  Dat/fvg Tupe S
a7 PERK/Pur AvgR Tnsmc(futa) GOBA A

1a 18
Frequency (GHz)

Pls  #3ws/thds  fasition Range (62! RV Ref/Bttn  Dat/Avg Tupe Sweer
B-360degs H i MC-bdB) /30 87, PERK/Pur- Avg(RE)  STdmsec (At ] - fidegs

Pts  d5ups/fods Fosition
Ll MM

FCC PortiSC 2 4GH= RSE.TST 12746 19 Mar 2818

Rev 9.5 Bl Dec 2816

HORIZONTAL

| I'JLL Fremont,5m Chamber B 15 Jan 2B18 28:86:21
Radiaoted Emissions 3-Meters
Froject Number: 12552285
2 Client:50NOS
Config:EUT + Support Equipment
Mode:DTS_11g_2412
g5 | Tested by:45256 JB
85
Peok Limit dBull/m)
75
¢
3 65
i}
T
& fAvg Limit C(dBul/m)
55
5 g
45 4 9
o
1 P T || i
25
1 5] 18
Frequency (GHz)
Rangs (621 FEIABU Ref/Atn  Det/vg Type Sweep Fls  Foups/tbds Fosition Range (@) /UG Ref/Bitn  Det/ivg Type Swop Pts  Toups/fod Fosition
FCC Port15C 2.4GHz RSE.TST 12746 19 Mar 2818 Rev 9.5 B1 Dec 2016

VERTICAL
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REPORT NO: 12552285-E2V1

FCC ID: SBVRMO016

DATE: 4/12/2019
IC: 5373A-RM016

Trace Markers

RADIATED EMISSIONS

Marker Frequenc Meter Det AF 1863 (dB/m) Amp/CbI/Fitr/Pad (dB) DC Corr (dB) Correcte ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
y Reading d (dB) Margin (Degs) (cm)
(GHz) (dBuV) (EBE?// ! (dB)
g
1 *3.859 38.06 P 334 -29.9 0 4156 74 -32.44 0-360 102 H
2 *4.828 39.74 P 341 -29.4 0 4444 74 -29.56 0-360 199 H
4 *3.859 38.2 P 334 -29.9 0 417 74 -32.3 0-360 199 \
5 *4.824 4192 P 341 -29.2 0 46.82 74 -27.18 0-360 199 \
6 7.237 40.23 P 359 -27.3 0 48.83 - - 0-360 102 \
3 7.243 40.55 P 359 -27.3 0 49.15 0-360 199 H
. o . .
- indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) R(‘s;dl\r;)g (dB) (Fdi;at\i/llng) (dBuVvim) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *3.859 4283 PK2 334 -29.9 0 46.33 - - 74 -27.67 40 119 H
*3.859 35.36 MAVL 334 -29.9 27 39.13 54 -14.87 - - 40 119 H
2 *4.828 48.35 PK2 34.1 -29.4 0 53.05 - - 74 -20.95 259 218 H
*4.828 3449 MAVL 34.1 -29.4 27 39.46 54 -14.54 - - 259 218 H
4 *3.859 4331 PK2 334 -29.9 0 46.81 - - 74 -27.19 106 189 A%
*3.859 3765 MAVL 334 -29.9 27 41.42 54 -12.58 - - 106 189 A%
5 *4.826 50.74 PK2 34.1 -29.2 0 55.64 - - 74 -18.36 152 157 A\
*4.826 38.27 MAVL 34.1 -29.2 27 43.44 54 -10.56 - - 152 157 \%

* - 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: 12552285-E2V1
FCC ID: SBVRMO016

DATE: 4/12/2019
IC: 5373A-RM016

MID CHANNEL, CH 6 RESULTS

1 IbU_ Fremant, Sm Chamber B 15 Jan 2819 21:28:24
Radicoted Emissions 3-Meters
Project Number: 2552285
L Cl i=nt :50N0S
Config:EUT + Support Equipment
r Mode: DTS _11g_2437
a5 ‘ -| Tested by:42256 JB
85 “
Peok Limit dBull/m)
75 -
:
= 685
i}
T
z fvg Limit C(dBul/m)
55 3
45| t
]
i
SBVMM
25
1 [z 18
Freguency (GHz)
Fangs (2} RELBU Raf/Attn  Dat/Avg Tups Suesp Pls  Hupa/thds fositicn Rangs () /B Ref/Bttn  Dst/ivg Type Sueep Pts dSups/fods FPosilion
=3 {4-68) /38K 6T PEAK/Pur Ava(RHS)  Tlnsmc(futo) 6000 HAXH §-360egs H ] MC-Ed/ 8 67 PEAK/ Par Avg(RIE)  STnsec(futo) 1Bk MR i~ 6degs H
FCC Port15C 2.4GHz RSE.TST 12746 19 Mar 2818 Rev 9.5 B1 Dec 2816
| IbLL Fremont,5m Chamber B 15 Jan 2B18 21:28:24
Radiaoted Emissions 3-Meters
Froject Number: 12552285
S Client:S0NOS
Config:EUT + Support Equipment
Mode;DTS_11g_2437
g5 | Tested by:45256 JB
85
Peok Limit (dBul/m)
75
:
= 685
i}
T
= Avg Limit CdBuls/md
55
=1
5
Q@
45|
4
o
1 S TR LI " ai
25
1 fiE] 18
Frequency (GHz)
Rangs (621 FEIABU Ref/Atn  Det/vg Type Sweep Fls  Foups/tbds Fosition Range (@) /UG Ref/Bitn  Det/ivg Type Swop Pts  Toups/fod Fosition
FCC Port15C 2.4GHz RSE.TST 12746 19 Mar 2818 Rev 9.5 B1 Dec 2016

VERTICAL
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REPORT NO: 12552285-E2V1 DATE: 4/12/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

Trace Markers

Marker Frequenc Veter Det AF 7863 (dB/m) AmpICDIFItr/Pad (dB) BC Corr (a8) Correcte Avg Limit (dBuVim) Margin Peak Limit (dBUVIm) PK Azimuth Height Polarity
y Reading d (dB) Margin (Degs) (cm)
(GHz) (dBuVv) Reading (dB)
(dBuVim)
1 *3.899 36.27 Pl 334 -29.6 0 40.07 - - 74 -33.93 0-360 103 H
2 *4.878 40.88 Pl 343 -30.3 0 44.88 - - 74 -29.12 0-360 103 H
3 *7.318 4433 Pl 359 -27.6 0 52,63 - - 74 -21.37 0-360 199 H
4 *3.899 36.7 Pl 334 -29.6 0 40.5 - - 74 -33.5 0-360 102 A\
5 *4.877 4367 Pl 343 -30.2 0 47.77 - - 74 -26.23 0-360 102 A%
6 *7.309 4437 Pl 359 -27.6 0 52,67 - - 74 -21.33 0-360 102 A%

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

Radiated Emissions

Marker Frequency Meter Det AF 1863 (dB/m) “AmpICDIFIt/Pad DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVIm) (dB) (dBuVvim) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *3.899 40.87 PK2 334 -29.6 0 4467 - - 74 -29.33 263 396 H
*3.899 329 MAVL 334 -29.6 27 36.97 54 -17.03 - - 263 396 H
2 *4.878 50.12 PK2 343 -30.3 0 5412 - - 74 -19.88 47 135 H
*4.876 38.99 MAVL 343 -30.2 27 43.36 54 -10.64 - - 47 135 H
3 *7.316 54.18 PK2 359 -27.6 0 62.48 - - 74 -11.52 145 192 H
*7.316 4233 MAVL 359 -27.6 27 509 54 -3.1 - - 145 192 H
4 *3.899 4238 PK2 334 -29.6 0 46.18 - - 74 -27.82 147 242 A\
*3.899 35.81 MAVL 334 -29.6 27 39.88 54 -14.12 - - 147 242 \%
5 *4.878 5163 PK2 343 -30.3 0 55.63 N - 74 -18.37 176 103 \%
*4.876 40.74 MAVL 343 -30.2 27 45.11 54 -8.89 - - 176 103 \%
6 *7.31 5247 PK2 359 -27.6 0 60.77 - - 74 -13.23 86 103 \%
*7.311 40.7 MAVL 35.9 -27.6 27 49.27 54 -4.73 - - 86 103 \

* - 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: 12552285-E2V1
FCC ID: SBVRMO016

DATE: 4/12/2019
IC: 5373A-RM016

HIGH CHANNEL, CH 11 RESULTS

1 IbU_ Fremant, Sm Chamber B 15 Jan 2819  22:18:46
Radicoted Emissions 3-Meters
Project Number: 2552285
L Cl i=nt :50N0S
Config:EUT + Support Equipment
1 Mode:DTS_11g_2462
a5 -| Tested by:42256 JB
85
Peok Limit (dBul/m)
75
:
= 685
i}
T
z fvg Limit C(dBul/m)
55
3
a5 1 2 T
‘ 3 I M,
. M
25
1 [z 18
Freguency (GHz)
Fangs (2} RELBU Raf/Attn  Dat/Avg Tups Suesp Pls  Hupa/thds fositicn Rangs () /B Ref/Bttn  Dst/ivg Type Sueep Pts dSups/fods FPosilion ‘
=3 {4-68) /38K 6T PEAK/Pur Ava(RHS)  Tlnsmc(futo) 6000 HAXH §-360egs H ] MC-Ed/ 8 67 PEAK/ Par Avg(RIE)  STnsec(futo) 1Bk MR i~ 6degs H
FCC Port15C 2.4GHz RSE.TST 12746 19 Mar 2818 Rev 9.5 B1 Dec 2816
| IULL Fremont,5m Chamber B 15 Jan 2B18 22:18:46
Radiaoted Emissions 3-Meters
Froject Number: 12552285
2 Client:50NOS
Config:EUT + Support Equipment
Mode;DTS_11g_2462
g5 | Tested by:45256 JB
85
Peok Limit (dBul/m)
75
:
= 685
i}
T
= Avg Limit CdBuls/md
55
B
=}
3
45|
4
[m}
1 T T T 7T o
25
1 fiE] 18
Frequency (GHz)
Rangs (621 FEIABU Ref/Atn  Det/vg Type Sweep Fls  Foups/tbds Fosition Range (@) /UG Ref/Bitn  Det/ivg Type Swop Pts  Toups/fod Fosition
FCC Port15C 2.4GHz RSE.TST 12746 19 Mar 2818 Rev 9.5 B1 Dec 2016

VERTICAL
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REPORT NO: 12552285-E2V1 DATE: 4/12/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

Trace Markers

Marker Frequency Veter Det AF 7863 (aB/m) AmpICDIFItr/Pad (aB) BC Corr (a8) Correcte Avg Limit (dBuVim) Margin Peak Limit (dBUVIm) PK Azimuth Height Polarity
(GHz) Reading d (dB) Margin (Degs) (cm)
(dBuv) Reading (dB)
(dBuVim)
1 *3.939 38.56 Pl 334 -29.9 0 42.06 - - 74 -31.94 0-360 102 H
2 *4.927 38.72 Pl 344 -30 0 43.12 - - 74 -30.88 0-360 102 H
3 *7.389 40.81 Pl 36.1 -26.6 0 50.31 - - 74 -23.69 0-360 102 H
4 *3.939 37.23 Pl 334 -29.9 0 40.73 - - 74 -33.27 0-360 102 A\
5 *4.925 41.79 Pl 344 -30 0 46.19 - - 74 -27.81 0-360 199 A%
6 *7.387 40.92 Pl 36.1 -26.6 0 5042 - - 74 -23.58 0-360 102 A%

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

Marker Frequency Meter Det AF 1863 (dB/m) “AmpICDIFIt/Pad DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVIm) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuv) (dBuVim)
1 *3.939 4288 PK2 334 -29.9 0 46.38 - - 74 -27.62 37 116 H
*3.939 36.92 MAVL 334 -29.9 27 40.69 54 -13.31 - - 37 116 H
2 *4.928 49.07 PK2 344 -30 0 5347 - - 74 -20.53 254 129 H
*4.927 36.17 MAVL 344 -30 27 4084 54 -13.16 - - 254 129 H
3 *7.39 49.84 PK2 36.1 -26.5 0 59.44 - - 74 -14.56 141 114 H
*7.389 3746 MAVL 36.1 -26.6 27 47.23 54 -6.77 - - 141 114 H
4 *3.939 4267 PK2 334 -29.9 0 46.17 - - 74 -27.83 302 103 A%
*3.939 36.78 MAVL 334 -29.9 27 40.55 54 -13.45 - - 302 103 A\
5 *4.927 50.71 PK2 344 -30 0 55.11 - - 74 -18.89 153 156 A%
*4.927 3949 MAVL 344 -29.9 27 44.26 54 -9.74 - - 153 156 A%
6 *7.387 48.65 PK2 36.1 -26.6 0 58.15 - - 74 -15.85 88 108 A\
*7.387 35.88 MAvV1 36.1 -26.6 27 45.65 54 -8.35 - - 88 108 \%

* - 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: 12552285-E2V1 DATE: 4/12/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

9.1.3. TXABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND

2TX CDD MODE

BANDEDGE (LOW CHANNEL, CH 1)

HORIZONTAL RESULT

.‘,\I__UL Fremont — Chamber I 2819 Jan 14 23:38:84
25
Restricted Bandedge
- Project Number: 12552285
H Client:SONOS
Config:EUT + Support Equipment
Mode:DTS _11n HT2B 2412
e P N S B I I Tested by:45256 JB
as
85
=
3 75 : § S S SO SO ;
S 2
©
C
65
el Average Limit Uimd
T TR PR AP W B bbb st H‘ el
P g
35
2. 31 T8 .5MH=/ 2.415
Frequency (GHz)
Forga (Biz) 7BL17UE Ref /itin  Dui/fivg flode Sunep Pls  Tupsifiods Fosition Rangs (@iz) [ Ref/Atn  Det/Avg fode Saeop Pts Foupasods Position
1EH-2AI5  MCEEIH 1818 PEK/Pi o) Gesectiute) 81 PRKH €5 degs 314 of 1-2.41 M-EB)/ 1B ERPi GngRHS)  Bnsecth TRTE 5 degs 314
Low CH BE - H.TST Rev 9.5 22 Jun 2818
Marker Frequenc Meter Det AF T862 (@BTm) AMpICEIFITIPad BC Corr (@8) Correcte Average Limit Margin Peak Limit (aBuv/m) K Azimuth Feignt | Polarity
y Reading (B) d (dBuVim) (B) Margin (Degs) (cm)
(GHz) (@Buv) Reading (d8)
(dBuvim)
*2.39 7.32 Pk K -21. 0 67.52 - - 74 -6.48 85 4 H
*2.39 6.26 Pk k -21. 0 66.46 - - 74 -7.54 85 4 H
*2.39 9.97 RMS k -21. .33 50.5 54 -3.5 - - 85 4 H
4 *2.39 0.05 RMS K -21. .33 50.58 54 -3.42 - - 85 4 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12552285-E2V1

FCC ID: SBVRMO016

DATE: 4/12/2019
IC: 5373A-RM016

VERTICAL RESULT

,‘,\I__UL Fremont — Chamber I 2819 Jan 14 23:47:27
25
Restricted Bandedge
~ Project Number: 12552285
L Client:SONOS
Config:EUT + Suppert Equipment
Mode:DTS_11n HT28_2412
165 | Tested by:45256 J3 eSS
F
B B !
|
/
(STo] Eem—— SRR SN
N Peal it CdBu ‘
= =] P SOOI SO wﬂ, ........................
= 7
©
3 ] M
L M‘SM
55 Average Limit IBullym3 " uMW
i — W"F" =P L
™ PR TN AR ORPOR O I yibd (&
45| OSSOSO SO SOOI SO S ...
35
2.31 18 .5MH=/ 2.415
Frequency (GHz)
Forge (B2 B Rei/Atln  Delifvg Node Sunep Pls  Tupsifiods Fosition Rangs (@iz) BB Rel/Attn  Det/Avg Hode Saeop Pts Foupasods Position
Low CH BE - U.TST Rev 9.5 22 Jun 2018
Marker Frequency Meter Det AF T862 (aBIm) AMpICDIFItTIPad BC Corr (d8) Corrected Average Limit Margin Peak Limit (aBuV/m) K Azimuth Heignt | Polarity
(GHz) Reading (B) Reading (dBuvim) (B) Margin (Degs) (cm)
(dBuV) (dBuvim) (d8)
.39 54.98 Pk 0 65.18 74 -8.82 63 306 Vv
.39 57 Pk 0 67.2 - - 74 -6.8 63 306 \%
.39 39.58 RMS .33 50.11 54 -3.89 - - 63 306 \%
4 .39 40.83 RMS .33 5136 54 -2.64 63 306 Vv

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12552285-E2V1 DATE: 4/12/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

,‘qEUL Fremont - Chamber I 2819 Jan 17 19:48:18
25
Restricted Bandedge
- Project Number: 12552285
L Client:Sonos
Config:EUT + Support Egquipment
Mode:DTS_11n HT2B 2462
. Tested by:45256 JB
=
3
3
[i5)
Z
o ._L:N.‘ PR Y .'. P ."w_,.....m. T, “"jﬂ“"‘ NToen
« ot
35
2.48 T8 3MH=/ 2.563
Frequency (GHz)
Forge (BHz) (e Fef/Atln  Det/hvg Hode Sueep Fie dSepaifocs  Fosition GHz) REWUEY Ref/fttn  Deb/ivg Hode Ssep
1:2.46-2.563  ING-BB)/M  IBT1B PEK/Pur feiRE)  Gmsectéuto) BB MAKH B dags 247 of 563 MGEN/  IB7/18 AUERAPur AvalRHS)  Bmmectista
High CH BE- H.TST Rev 9.5 22 Jun 2818
Marker Frequenc Meter Det AF 862 (dB/m) AmpICDIFItrPad DC Corr (dB) Correcte ‘Average Limit Margin Peak Limit (dBuV/m) PK “Azimuth Height | Polarity
y Reading (dB) d (dBuVim) (dB) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuVim)
*2.484 57.24 Pk 324 -21. 0 7.94 - - 74 -6.06 80 47
*2.484 56.87 Pk 324 -21. 0 757 - - 74 -6.43 80 47
*2.484 4193 RMS 324 -21. .33 2.96 54 -1.04 - - 80 47
4 484 41.77 RMS 324 -21. .33 528 54 -1.2 - - 80 47

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

Page 45 of 59

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12552285-E2V1

FCC ID: SBVRMO016

DATE: 4/12/2019
IC: 5373A-RM016

VERTICAL RESULT

! UL Fremont — Chamber I 2819 Jan 17 19:39: 08
25
Restricted Bandedge
- Project Number: 12552285
" Client:Sonos
Config:EUT + Support Equipment
Mode:DTS_11n HT28_2462
1 @5 g | Tested by 45256 JB
§
g5|--- Yo it .......
Lo PR S 0
~ \
£ iy :
3 Lo - !
= 7
©
o
65
nit CdBul/m)
55
Ay A A "
45
35
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Forga (Ez) WA + Fups/fods FosiLion Range CGHz) ] Ref/fttn  Det/fvg Hode s Fowpsfliode  Fasition
High CH 8E - U.TST Rev 9.5 22 Jun 2818
Marker Frequenc Meter Det DC Corr (dB) Correcte Average Limit Margin Peak Limit (ABUVIm) Azimuth Height | Polarity
y Reading d (dBuVIm) (@8) (Degs) cm)
(GHz) (dBuv) Reading
(dBuVim)
*2.484 56.59 Pk 0 67.29 74 66 294 \%
.484 56.7 Pk 0 674 - - 74 66 294 \%
*2.484 41.06 RMS .33 52.09 54 -1.91 - 66 294 Vv
4 .484 41.77 RMS .33 52. 54 -1.2 66 294 \%

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12552285-E2V1
FCC ID: SBVRMO016

DATE: 4/12/2019
IC: 5373A-RM016

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

1 I'JU_ Fremant, Sm Chamber B 15 Jan 2819 23:82: 36
Radicoted Emissions 3-Meters
Project Number: 2552285
L Cl i=nt :50N0S
Config:EUT + Support Equipment
’ Mode:DTS_11n HT2B_ 2412
a5 -| Tested by:45256 JB
85
Peok Limit dBull/m)
75
¢
= 685
i}
T
= Avg Limit C(dBuls/m)
55
3
45 > 3
i | bl
: E I
35 Lo i
M“M
25
1 a 18
Freguency (GHz)
Fangs (2} RELBU Raf/Attn  Dat/Avg Tups Suesp Pls  Hupa/thds fositicn Rangs () /B Ref/Bttn  Dst/ivg Type Sueep Pts dSups/fods FPosilion
-1 1Mi-638) /K 8] PERK/Pur Rog(RNS)  Thnsec(futo) EOBD  HAWH B-36fiegs H Fi MO0 B Ak /Far Aug(RHE)  Slnsec(iuto) 16k FERH - Hddegs H
FCC Port15C 2.4GHz RSE.TST 12746 19 Mar 2818 Rev 9.5 B1 Dec 2816
| I'JLL Fremont,5m Chamber B 15 Jan 2B18 23:82:36
Radiaoted Emissions 3-Meters
Froject Number: 12552285
2 Client:50NOS
Config:EUT + Support Equipment
Mode:DTS_11n HT2B_2412
g5 | Tested by:45256 JB
85
Peok Limit dBull/m)
75
¢
= 685
i}
T
- Avg Limit CdBuls/md
55
45| 8
5 5 Q-
: 3
1 Y 1T ¥ i
25
1 5] 18
Frequency (GHz)
Rangs (621 FEIABU Ref/Atn  Det/vg Type Sweep Fls  Foups/tbds Fosition Range (@) /UG Ref/Bitn  Det/ivg Type Swop Pts  Toups/fod Fosition
FCC Port15C 2.4GHz RSE.TST 12746 19 Mar 2818 Rev 9.5 B1 Dec 2016
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REPORT NO: 12552285-E2V1
FCC ID: SBVRMO016

DATE: 4/12/2019
IC: 5373A-RM016

RADIATED EMISSIONS

Trace Markers

Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/FItr/Pad (dB) DC Corr (dB) Correcte ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Azimuth Height’ Polarity
y Reading d (dB) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
1 *3.859 36.7 P 334 -29.9 0 40.2 74 -33.8 0-360 103 H
2 *4.827 37.33 P 341 -29.3 0 4213 74 -31.87 0-360 199 H
4 *3.859 37.99 P 334 -29.9 0 4149 74 -32.51 0-360 200 \
5 *4.825 37.11 P 341 -29.2 0 42.01 74 -31.99 0-360 102 \
3 7.236 38.57 P 359 -27.3 0 4717 - - 0-360 199 H
6 7.237 37.25 P 359 -27.3 0 45.85 0-360 200 \
R . .
- indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) R(‘s;dl\r;)g (dB) (Fdi;at\i/llng) (dBuVim) (dB) (dBuV/m) (dB) (Degs) (cm)
1 *3.859 4394 PK2 334 -29.9 0 47.44 - - 74 -26.56 34 107 H
*3.859 37.28 MAVL 334 -29.9 .33 41.11 54 -12.89 - - 34 107 H
2 *4.825 4426 PK2 34.1 -29.2 0 49.16 - - 74 -24.84 264 184 H
*4.825 3287 MAVL 34.1 -29.2 .33 38.1 54 -15.9 - - 264 184 H
4 *3.859 43.26 PK2 334 -29.9 0 46.76 - - 74 -27.24 109 193 \
*3.859 37.02 MAVL 334 -29.9 .33 40.85 54 -13.15 - - 109 193 A%
5 *4.824 46.02 PK2 34.1 -29.2 0 5092 - - 74 -23.08 105 272 A%
*4.825 34.01 MAVL 34.1 -29.2 .33 39.24 54 -14.76 - - 105 272 \
3 7.237 4768 PK2 359 -27.3 0 56.28 - - 145 204 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12552285-E2V1
FCC ID: SBVRMO016

DATE: 4/12/2019
IC: 5373A-RM016

MID CHANNEL, CH 6 RESULTS

~UL Fremont,5m Chanber B

16 Jan 2819 13:53: 11

1"
Radiated Emissions 3-Msters
- Fro ject Number: 12552285
19 Client: SONOS
; : Config:EUT + Support Eouipment
i Mode:2.4_11n HTZB_2437MHz
95 Tested by:GAI24B5
8’-_\ ,,,,,,,, “ ,,,,,,,,
FPeak Limit C(dBul/m) |
) e ———————S S | R S S RN SRS S
2 |
-~
3 65 ‘
@
< -
= Avg Limit (dBul/m) |
55 =
45
35
et A
! 18 8
Freguency (GHz
Range (GHz) FEU/EN Ref/Attn  Det/Avg Tope Sweepr Pta  WSupa/Mode Fosition | Range (GHa) (e Ref/Atin  Det/fvg Tupe Sucep Pt Foupa/Mode FPasilion
1:1=3 1M(-EdB )/ 38k Eim PERK/Pur FuglRMS) Mmsec(futa) 6008 MAXH B-36Bdeqs| 3:318 1N{-6a8)/ 3k 87/8 PEFK/Pur g (RHS ST nsecfuta) 18 MAXH B-358gegs H
FCC Port15C 2. 4GHz RSE.TST 12746 18 Mor 2018 Fev 9.5 B1 Dec 2615
,H:LIL Fremont, Sm Chamber B 16 Jan 2819 13:53: 1
Radioted Emissions 3-Meters
- Fro ject Number: 12552285
19 Client: SONOS
Config:EUT + Support Eouipment
Mode:2.4_11n HT28_2437MHz
g5 Tested by:GAIZ485
BE ...................
Peak Limit (dBul/m)
Lo OO Oso OSSO0 SOV | OOOOOooooOo oS SOOE NASSTOOSO PSSRV SESOTOOOOOOOoOOoooR SOCSOOOOSSPPOOE SO SOOI
G
=
= B3
@
o A —~
= fAvg Limit CdBuU/m)
T N S = —
@i
G e eees e ESSUURUURRON SOUUUUUOOION 0. SUTRRE NORSSRRNNS SRR SO e .. A
6!
o
5 |
35 32
25
1 18 18
Freguency (GHz)
Rarge (GHz) REL/EL Ref/fttn  Det/fvg Tupe Sueep Pts  #5ups/Mock  Fosition | Aange (GHz) RELVVR Ref/ftin  let/fvg Tuze Sueep Pts  #ups/Mode  Fosition
FCC PortISC 2 4GHz RSE.TST 12746 19 Mar 2518 Rev 9.5 B1 Dec 2815

VERTICAL
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REPORT NO: 12552285-E2V1

FCC ID: SBVRMO016

DATE: 4/12/2019
IC: 5373A-RM016

Trace Markers

RADIATED EMISSIONS

Marker Frequenc Meter Det 'AF 1863 (dB/m) Amp/CbI/FItr/Pad (dB) DC Corr (dB) Correcte ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
y Reading d (dB) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
5 *1.465 26.54 P 28 -21.1 0 3344 74 -40.56 0-360 102 \
2 *3.899 37.18 P 334 -29.6 0 40.98 74 -33.02 0-360 102 H
3 *4.875 44.16 P 343 -30.1 0 48.36 74 -25.64 0-360 102 H
4 *7.309 44 .56 P 359 -27.6 0 52.86 74 -21.14 0-360 199 H
6 *3.899 37.16 P 334 -29.6 0 40.96 74 -33.04 0-360 199 \
7 *4.875 46.16 P 343 -30.1 0 50.36 74 -23.64 0-360 102 \
8 *7.311 43.71 P 359 -27.6 0 52.01 74 -21.99 0-360 199 \
1 1.877 25.15 P 31 -20.7 0 3545 - - 0-360 102 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVim) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/im)
5 *1.465 3378 PK2 28 -21.1 0 40.68 - - 74 -33.32 111 103 A%
*1.463 2299 MAVL 28 -21.1 0.33 30.22 54 -23.78 - - 111 103 A%
2 *3.899 4327 PK2 334 -29.6 0 47.07 - - 74 -26.93 182 109 H
*3.899 36.78 MAVL 334 -29.6 0.33 4091 54 -13.09 - - 182 109 H
3 *4.875 50.86 PK2 343 -30.1 0 55.06 - - 74 -18.94 171 132 H
*4.875 40.75 MAVL 343 -30.1 0.33 45.28 54 8.72 - - 171 132 H
4 *7.31 51.35 PK2 359 -27.6 0 59.65 - - 74 -14.35 148 211 H
*7.31 39.78 MAVL 359 -27.6 0.33 4841 54 -5.59 - - 148 211 H
6 *3.899 4166 PK2 334 -29.6 0 45.46 - - 74 -28.54 28 304 \%
*3.899 3469 MAVL 334 -29.6 0.33 38.82 54 15.18 - - 28 304 \%
7 *4.875 50.82 PK2 343 -30.1 0 55.02 - - 74 -18.98 86 124 \
*4.875 39.94 MAVL 343 -30.1 0.33 4447 54 -9.53 - - 86 124 \%
8 *7.311 5049 PK2 359 -27.6 0 5879 - - 74 -15.21 319 222 \Y
*7.311 39.7 MAVL 359 -27.6 0.33 48.33 54 5.67 - - 319 222 \
1 1.879 29.15 PK2 31 -20.7 0 3945 - - 281 235 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12552285-E2V1

FCC ID: SBVRMO016

DATE: 4/12/2019
IC: 5373A-RM016

HIGH CHANNEL, CH 11 RESULTS

~UL Fremont,5m Chanber B

16 Jan 2819

15:16:04

Radiated Emissions 3-Msters
12552285

Project Mumber

185 Client:SO0NOS
Config:EUT + Support Equipment
Mode:2.4_11n HTZB_2462MHz
a5 Tested by:GA12485
8’-_\ ,,,,,,,,,,,,,,,,
Feak Limit C(dBull/m)
7': ,,,,,,,,,,,,,,
e
-~
=
5 65
w
< -
~ Avg Limit CdBuU/m) |
55 OO SO O SO OOV U Oy SUUTUUPRUTE [OTUOOIRS

i J;\: 3. e |“'. L“—h':
Nt it bl : : : -

i

=

e

! 18 18
Freguency (GHz
Range (GHz) FEU/EN Ref/Attn  Det/Avg Tope Sweepr Pta  #Supaiode  FPosi Range (62 (e Ref/Atin  Det/fvg Tupe Sucep Pta  Foups/Mode FPa
1:1°3 1M(-6dB) 36k B1/B FERK/Fur fwg(RIS)  Tiesec(fiutc) 6608 AN B-JEBdegs| 3:3°18 N6 /B 87/ PEFK/Fur Reg(RMS)  G7dnzechuto) 18 WIXH [
FCC Port15C 2.4GHz RSE.TST 12746 19 Mar 2018 Rev 9.5 B1 Dec 2816
,H:LIL Fremont, Sm Chamber B 16 Jan 2819 15:16:84
Radioted Emissions 3-Meters
185 Fro ject Number: 12552285
Client:50N0S
Config:EUT + Support Ecquipment
Mode:2.4_11n HTZ2B_2462MHz
g5 Tested by:GAIZ485
BIZ ...................
Peak Limit (dBul/m)
{0 SO OO SUUSOOOO OO SUOUOSORROOORS SOURUUUOSO N SO S
E
3
= B3
©
o ~ -
= Avg Limit CdBul/m)
55 O S & (N N SO U S N
G evnnnnnnrreeeeseeeess e ceessseeeeneeesssssssssnnsseieceseseseseceeech ) = U v
I=1 @ o
35 4
Q
25
! 18 18
Freguency (GHz)
Rarge (GHz) REL/EL Ref/fttn  Det/fvg Tupe Sueep Pts  #5ups/Mock  Fosition | Aange (GHz) RELVVR Ref/ftin  let/fvg Tuze Sueep Pts  #ups/Mode  Fosition
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IC: 5373A-RM016

Trace Markers

RADIATED EMISSIONS

Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fltr/Pa Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading d (dB) (dBuVv/m) dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuVv/m)
1 *1.479 2501 Pl 279 -21.1 3181 74 -42.19 0-360 102 H
4 *1.481 26.29 Pl 279 -21.1 33.09 74 -40.91 0-360 102 A\
2 *3.939 34.85 Pl 334 -29.9 38.35 74 -35.65 0-360 199 H
3 *4.925 35.21 Pl 344 -30 39.61 74 -34.39 0-360 102 H
5 *3.939 38.29 Pl 334 -29.9 41.79 74 -32.21 0-360 199 A\
6 *4.924 3851 Pl 344 -30.1 4281 74 -31.19 0-360 199 A%
7 *7.382 3212 Pl 36.1 -26.7 4152 74 -32.48 0-360 199 A%
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Marker Frequency Meter Det AF T863 (dB/m) Amp/Cbl/Fltr/Pa Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuVv/m) dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.478 3243 PK2 279 -21.1 0 39.23 - - 74 -34.77 160 142 H
*1.478 21.02 MAVL 279 -21.1 0.33 28.15 54 -25.85 - - 160 142 H
4 *1.48 34.12 PK2 279 -21.1 0 40.92 - - 74 -33.08 110 112 A\
*1.48 23.06 MAVL 279 -21.1 0.33 30.19 54 -23.81 - - 110 112 A\
2 *3.939 4235 PK2 334 -29.9 0 45.85 - - 74 -28.15 102 194 H
*3.939 34.73 MAVL 334 -29.9 0.33 38.56 54 -15.44 - - 102 194 H
3 *4.925 4347 PK2 344 -30.1 0 47.77 - - 74 -26.23 169 137 H
*4.925 3187 MAVL 344 -30 0.33 36.6 54 -17.4 - - 169 137 H
5 *3.939 44.19 PK2 334 -29.9 0 47.69 - - 74 -26.31 182 215 \
*3.939 38.18 MAVL 334 -29.9 0.33 4201 54 -11.99 - - 182 215 A\
6 *4.925 478 PK2 344 -30 0 522 - - 74 -21.8 157 136 \
*4.925 352 MAVL 344 -30 0.33 39.93 54 -14.07 - - 157 136 A\
7 *7.381 4164 PK2 36.1 -26.7 0 51.04 - - 74 -22.96 342 212 A\
*7.383 28.16 MAVL 36.1 -26.7 0.33 37.89 54 -16.11 - - 342 212 \

* - 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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9.2. Worst Case Below 30 MHz

SPURIOUS EMISSIONS 9 kHz TO 30 MHz (WORST-CASE CONFIGURATION)

| 3gl)L Fremont,5m Chombsr A 22 Jan 2819 21:11:19
) RF Emissions
| | Project Mumber: 12552285
[RNC Cliant:Sonas
Config:EUT + Support Equipment
_ Mode DTS Uorst Cose
Y L S S Tested by:45256 JB
s Peok Limit. CdBullimd . N - IR
58 N B - RSN )
“n TT—— ; T ;
# T — Of Limit CdBuUAmd| | |
: 3 ‘ e ! i o S :
® T Pl P
\ 9 &"k’% 4
st i,
—IEIM— - ot : = — -
o : : : . 2
et i et ;
L Wetlaumy, ;
54
.BEa 1 1 ] 38
Fregquency (MHz)
Farge (% Rarge (i) WNBH  Ref/itin Dt/ Type ™) Pts  ¥opalfode Position
I s :
215 49
3w
1.7
FCC 15,289 Bolow J0MHe.TST Rev 8.5 26 fpr 2816

measurements in the near field.

NOTE: KDB 414788 OFS and Chamber Correlation Justification
- Based on FCC 15.31 (f) (2): measurements may be performed at a distance closer than
that specified in the regulations; however, an attempt should be made to avoid making

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

Trace Markers

Below 30 MHz Data

Pk - Peak detector
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Marker Frequency Meter Det Loop Cab Dist Corrected Peak Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenn les Corr Reading Limit (dB) (dBuv/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) a (dB) 300 (dBuVolts) (dBuv/
(dB/m) m m)
1 .05711 34.62 Pk 14.4 0 -80 -30.98 52.45 -83.43 32.45 -63.43 0-360
5 .0584 34.49 Pk 14.5 0 -80 -31.01 52.26 -83.27 32.26 -63.27 - - - - 0-360
2 27177 41.19 Pk 13.8 1 -80 -24.91 - - - - 38.93 -63.84 18.93 -43.84 0-360
6 .28241 41.05 Pk 13.8 1 -80 -25.05 38.6 -63.65 18.6 -43.65 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna (dB/m) Cbl (dB) Dist Corr (dB) 40Log Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuVv) (dBuVolts)
3 .81232 31.94 Pk 14 1 -40 6.04 29.42 -23.38 0-360
7 .89067 30.91 Pk 14.1 1 -40 5.11 28.62 -23.51 0-360
8 7.33381 23.02 Pk 14.4 4 -40 -2.18 29.5 -31.68 0-360
4 7.36315 24.09 Pk 14.4 4 -40 -1.11 29.5 -30.61 0-360
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9.3. Worst Case Below 1 GHz

sl Fremant — Chomber I

2819 Jan 22

22:36;

ol
o

B5}--

Pro ject Number: 12552285

Client:Sencs
Config:EUT + Suppart Equipment
| |Mode:DTS Worst Case

75

B85

55

Tested by:45256 JB

Rodiated Emissions - 3 Meters

(dBul/m)

3 SPSSSSSSSSOSSSOON SSSSRSSSOSSOOON OSSR SO
36 BNEE] 1866
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1:3-280 1C-EBE)/IN IR PERK/LogPr-Uido  Awecliuta) 40 MR B-3eldegs H | 32081900 [20i-68)/ 1N 1B PEAK/LogPar-Video 1lnscrlfuto) BBOE MR - 36kdege
FCC Port!5C_38-1B8BMHz 15T Rev 9.5 11 _Jon 20819
gl:LJL Fremont — Chomber I 2819 Jan 22 22:36:56
| | ; {|Radiated Emissions — 3 Meters
| |Project Mumber: 12552285
B5 Cliant:Sonos
Config:EUT + Suppart Equipment
Mode: DTS Worst Case
e R T Tested by:45256 JB
65
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’g ’_
<
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@
o
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VERTICAL
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FCC ID: SBVRMO016 IC: 5373A-RM016

Below 1GHz DATA

Marker Frequency Meter Det AF PRE0184971 Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 95.2544 50.18 Pk 14.8 -30.8 34.18 43.52 -9.34 0-360 199 H
2 *164.9724 52.61 Pk 17.7 -30.3 40.01 43.52 -3.51 0-360 99 H
2 *164.9724 50.65 Qp 17.7 -30.3 38.05 43.52 -5.47 151 106 H
3 32.0405 42.85 Pk 25.1 -31.3 36.65 40.00 -3.35 0-360 101 V
3 32.0405 39.22 Qp 25.0 -31.3 32.92 40.00 -7.08 234 101 \
4 *129.8158 40.15 Pk 19.5 -30.6 29.05 43.52 -14.47 0-360 101 \
5 294.4123 34.81 Pk 19.2 -29.8 24.21 46.02 -21.81 0-360 199 H
6 294.3123 39.05 Pk 19.2 -29.8 28.45 46.02 -17.57 0-360 101 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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9.4. Worst Case 18-26 GHz

‘BEUL EMC 23 Jan 2819  B89:46:87
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18 — 26GHz DATA

Marker Frequency Meter Det T447 AF Amp/Cbl (dB) Dist Corr Corrected Avg Limit Margin Peak Limit PK
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin
(dBuV) (dBuVolts) (dB)
1 18.794 36.5 Pk 32.4 -24.9 -9.5 34.5 54 -19.5 74 -39.5
2 21.513 35.44 Pk 33.1 -25.4 -9.5 33.64 54 -20.36 74 -40.36
3 25.534 37.28 Pk 34.5 -25.1 -9.5 37.18 54 -16.82 74 -36.82
4 19.07 34.78 Pk 32.6 -24.9 -9.5 32.98 54 -21.02 74 -41.02
5 21.855 37.51 Pk 33.2 -24.6 -9.5 36.61 54 -17.39 74 -37.39
6 23.864 37.22 Pk 34.2 -24.1 -9.5 37.82 54 -16.18 74 -36.18
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10. AC POWER LINE CONDUCTED EMISSIONS

Please refer to report, UL 12166253-E2.

Page 58 of 59

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



	REPORT REVISION HISTORY
	TABLE OF CONTENTS
	1. ATTESTATION OF TEST RESULTS
	2. TEST METHODOLOGY
	3. FACILITIES AND ACCREDITATION
	4. CALIBRATION AND UNCERTAINTY
	4.1. MEASURING INSTRUMENT CALIBRATION
	4.2. SAMPLE CALCULATION
	4.3. MEASUREMENT UNCERTAINTY

	5. EQUIPMENT UNDER TEST
	5.1. EUT DESCRIPTION
	5.2. MAXIMUM OUTPUT POWER
	2.4GHz BAND

	5.3. DESCRIPTION OF AVAILABLE ANTENNAS
	5.4. SOFTWARE AND FIRMWARE
	5.5. WORST-CASE CONFIGURATION AND MODE
	5.6. DESCRIPTION OF CLASS II PERMISSIVE CHANGE
	5.7. DESCRIPTION OF TEST SETUP
	SUPPORT EQUIPMENT
	I/O CABLES
	TEST SETUP
	SETUP DIAGRAM


	6. MEASUREMENT METHOD
	7. TEST AND MEASUREMENT EQUIPMENT
	8. ANTENNA PORT TEST RESULTS
	8.1. ON TIME AND DUTY CYCLE
	LIMITS
	PROCEDURE
	ON TIME AND DUTY CYCLE RESULTS
	DUTY CYCLE PLOTS

	8.2. OUTPUT POWER
	LIMITS
	TEST PROCEDURE
	DIRECTIONAL ANTENNA GAIN
	RESULTS
	8.2.1. 802.11b MODE
	2TX CDD MODE

	8.2.2. 802.11g MODE
	2TX CDD MODE

	8.2.3. 802.11n HT20 MODE
	2TX CDD MODE



	9. RADIATED TEST RESULTS
	LIMITS
	TEST PROCEDURE
	KDB 414788 OATS and Chamber Correlation Justification
	9.1. TRANSMITTER ABOVE 1 GHz
	9.1.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND
	2TX CDD MODE
	BANDEDGE (LOW CHANNEL, CH 1)
	HORIZONTAL RESULT
	VERTICAL RESULT

	BANDEDGE (HIGH CHANNEL, CH 11)
	HORIZONTAL RESULT
	VERTICAL RESULT

	HARMONICS AND SPURIOUS EMISSIONS
	LOW CHANNEL, CH 1 RESULTS
	MID CHANNEL, CH 6 RESULTS
	HIGH CHANNEL, CH 11 RESULTS



	9.1.2. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND
	2TX CDD MODE
	BANDEDGE (LOW CHANNEL, CH 1)
	HORIZONTAL RESULT
	VERTICAL RESULT

	BANDEDGE (HIGH CHANNEL, CH 11)
	HORIZONTAL RESULT
	VERTICAL RESULT

	HARMONICS AND SPURIOUS EMISSIONS
	LOW CHANNEL, CH 1 RESULTS
	MID CHANNEL, CH 6 RESULTS
	HIGH CHANNEL, CH 11 RESULTS



	9.1.3. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND
	2TX CDD MODE
	BANDEDGE (LOW CHANNEL, CH 1)
	HORIZONTAL RESULT
	VERTICAL RESULT

	BANDEDGE (HIGH CHANNEL, CH 11)
	HORIZONTAL RESULT
	VERTICAL RESULT

	HARMONICS AND SPURIOUS EMISSIONS
	LOW CHANNEL, CH 1 RESULTS
	MID CHANNEL, CH 6 RESULTS
	HIGH CHANNEL, CH 11 RESULTS




	9.2. Worst Case Below 30 MHz
	SPURIOUS EMISSIONS 9 kHz TO 30 MHz (WORST-CASE CONFIGURATION)
	Below 30 MHz Data


	9.3. Worst Case Below 1 GHz
	Below 1GHz DATA

	9.4. Worst Case 18-26 GHz
	18 – 26GHz DATA


	10. AC POWER LINE CONDUCTED EMISSIONS
	11. SETUP PHOTOS
	RADIATED RF MEASUREMENT SETUP


