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IC: 5373A-RM017

LOW CHANNEL 4 BANDEDGE CHAIN 1

OUT-OF-BAND LOW CHANNEL 4 CHAIN 1

IN-BAND REFERENCE LEVEL CHAIN 1

OUT-OF-BAND MID CHANNEL CHAIN 1

HIGH CHANNEL 9 BANDEDGE CHAIN 1

OUT-OF-BAND HIGH CHANNEL 9 CHAIN 1

Page 111 of 181

UL VERIFICATION SERVICES INC.
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 Inc.




REPORT NO: 12148309-E3V3
FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

HIGH CHANNEL 10 BANDEDGE CHAIN 1

OUT-OF-BAND HIGH CHANNEL 10 CHAIN 1

HIGH CHANNEL 11 BANDEDGE CHAIN 1

OUT-OF-BAND HIGH CHANNEL 11 CHAIN 1
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FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

LOW CHANNEL 1 BANDEDGE CHAIN 2

OUT-OF-BAND LOW CHANNEL 1 CHAIN 2

LOW CHANNEL 2 BANDEDGE CHAIN 2

OUT-OF-BAND LOW CHANNEL 2 CHAIN 2

LOW CHANNEL 3 BANDEDGE CHAIN 2

OUT-OF-BAND LOW CHANNEL 3 CHAIN 2
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REPORT NO: 12148309-E3V3
FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

LOW CHANNEL 4 BANDEDGE CHAIN 2

OUT-OF-BAND LOW CHANNEL 4 CHAIN 2

IN-BAND REFERENCE LEVEL CHAIN 2

OUT-OF-BAND MID CHANNEL CHAIN 2

HIGH CHANNEL 9 BANDEDGE CHAIN 2

OUT-OF-BAND HIGH CHANNEL 9 CHAIN 2
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FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

HIGH CHANNEL 10 BANDEDGE CHAIN 2

OUT-OF-BAND HIGH CHANNEL 10 CHAIN 2

HIGH CHANNEL 11 BANDEDGE CHAIN 2

OUT-OF-BAND HIGH CHANNEL 11 CHAIN 2
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REPORT NO: 12148309-E3V3
FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

LOW CHANNEL 1 BANDEDGE CHAIN 3

OUT-OF-BAND LOW CHANNEL 1 CHAIN 3

LOW CHANNEL 2 BANDEDGE CHAIN 3

OUT-OF-BAND LOW CHANNEL 2 CHAIN 3

LOW CHANNEL 3 BANDEDGE CHAIN 3

OUT-OF-BAND LOW CHANNEL 3 CHAIN 3
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FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

LOW CHANNEL 4 BANDEDGE CHAIN 3

OUT-OF-BAND LOW CHANNEL 4 CHAIN 3

IN-BAND REFERENCE LEVEL CHAIN 3

OUT-OF-BAND MID CHANNEL CHAIN 3

HIGH CHANNEL 9 BANDEDGE CHAIN 3

OUT-OF-BAND HIGH CHANNEL 9 CHAIN 3
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FCC ID: SBVRMO017

DATE: 7/30/2019
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HIGH CHANNEL 10 BANDEDGE CHAIN 3

OUT-OF-BAND HIGH CHANNEL 10 CHAIN 3

HIGH CHANNEL 11 BANDEDGE CHAIN 3

OUT-OF-BAND HIGH CHANNEL 11 CHAIN 3

Page 118 of 181

UL VERIFICATION SERVICES INC.
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 Inc.




REPORT NO: 12148309-E3V3

FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10

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

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: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017
KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

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

Page 120 of 181

UL VERIFICATION SERVICES INC.
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 Inc.



REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

9.1. TRANSMITTER ABOVE 1 GHz

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

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE

BANDEDGE (LOW CHANNEL, CH 1)

HORIZONTAL RESULT

Marker Frequency Meter Det AF 344 (dB/m) Amp/ChIFitriPad DC Corr (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Readi (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuv) (dBuVim)
239 4821 Pk 4.7 0 5541 - - 74 -18.59 34 H
*2.387 51.57 Pk k -24.6 0 58.87 - - 74 -15.13 34 H
*2.39 3842 RMS k -24.7 1.75 47.37 54 -6.63 - - 34 H
*2.387 39.95 RMS 4.6 1.75 49 54 -5 34 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

VERTICAL RESULT

Marker Frequency
(GHz)

Meter

Det

AF T344 (dB/m)

DC Corr (dB) Corrected Average Limit Margin Peak Limit

Amp/Cbl/Fitr/Pad PK Margin Azimuth Height Polarity
Reading (dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuV) (dBuVim)
1 *2.39 48.78 Pk 319 -24.7 0 55.98 - - 74 -18.02 293 200 A\
2 *2.387 52.09 Pk 319 -24.6 0 59.39 - - 74 -14.61 293 200 \%
3 *2.39 38.15 RMS 319 -24.7 1.75 471 54 6.9 - - 293 200 %
4 *2.385 4244 RMS 319 -24.6 1.75 5149 54 -2.51 293 200 \%

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

RMS - RMS detection
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REPORT NO: 12148309-E3V3

FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

VERTICAL RESULT

Marker Frequency Meter Det AF PRE0189055 Amp/Cbl/Fitr/Pa DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d(dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuv) (dBuVim)
1 *2484 488 Pk 299 -25.8 0 529 - - 74 -21.1 252 184 \
2 *2.488 53.72 Pk 299 -25.7 0 57.92 - - 74 -16.08 252 184 \%
3 *2.484 37.06 RMS 299 -25.8 1.81 4297 54 -11.03 - - 252 184 \%
4 *2.488 438 RMS 299 -25.7 1.81 4981 54 -4.19 - - 252 184 %

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

' ZDUL Fremont - Chamber K 2019 Maor 26 13:59:45
g
Rodiated Emissions 3-Meters
Project Number: 12148389
110 Client:Sonos
Config:EUT + Support Equipment
Mode:DTS 11b 2412
180 Tested by: 12981 KU
90
Peok Limit CdBulU/m)
86
‘e
3
S 76
[ia]
o
— Avg Limit (dBuU/m)
66
2
50 3
49 ! -
MMW i Aoy
Ly " L o
36 -+
1 18 18
Frequency (GHz)
Ranga (6z) REU/UBW Ref/Attn  Dat/fvg Nods Sueep Pts ¥5ups/fiode Fosition Range (61z) REW/UB Ref/fittn  Dst/Avg fods Sueep Pts  Foups/Mode Pasition
1:1-3 1HC-BB)/3k 187718 PERK/Pir Avg®RMS)  1B3msec(futo) 98BI MAWH B-3ldegs H | 3:3-18 H(-64B)/38k 81/ PEAK/Pur Avg(RS)  1.dsec(futo) 18k MAXH B-36Bdegs H
FCC Part5C 2.46Hz RSE.TST

Rev 9.5 11 Jan 2819

HORIZONTAL

1ZQUL Fremont - Chamber K 2019 Mor 26 13:59:45
4]
Rodioted Emissions 3-Meters
Project Number: 12148389
1o Client:Sonos
Config EUT + Support Equipment
Mode:DTS 11b 2412
180 Tested by: 12981 Kil
9g
Peak Limit CdBulU/m)
80
‘e
3
3 70
@
o
~ Avg Limit (dBulU/m)
1]
5
? 6
50 =
4
=}
48
30
1 18 18
Frequency (GHz)
Range (6) REU/VB Ref/fttn  Det/fvg Node Sueep Pts ¥5upsiliode  Fosition Range (62 REW/UBU Ref/fittn  Det/Avg fode Sucep Pte  Foups/Mode Fasition
FCC Port!5C 2.46Hz RSE.TST Rev 9.5 11 Jon 2819

VERTICAL
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

RADIATED EMISSIONS

Frequency Meter Det AF T344 Amp/Cbl/F1 DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*1.446 33.96 PK2 28.5 -16.7 0 45.76 - - 74 -28.24 32 169 H
*1.448 25.46 MAv1 284 -16.7 1.75 38.91 54 -15.09 - - 32 169 H
*1.448 37.01 PK2 284 -16.7 0 48.71 - - 74 -25.29 36 124 \
*1.448 29.51 MAv1 284 -16.7 1.75 42.96 54 -11.04 - - 36 124 \
*4.824 49.05 PK2 34.1 -30.4 0 52.75 - - 74 -21.25 272 205 H
*4.824 44.21 MAv1 34.1 -30.4 1.75 49.66 54 -4.34 - - 272 205 H
*4.824 51.92 PK2 34.1 -30.4 0 55.62 - - 74 -18.38 74 108 \4
*4.824 46.88 MAv1 34.1 -30.4 1.75 52.33 54 -1.67 - - 74 108 \

* - 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: 12148309-E3V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

MID CHANNEL, CH 6 RESULTS

1ZDUL Fremont - Chamber K 2019 Mar 26 11:35:38
4]
Rodiated Emissions 3-Meters
o Project Number: 12148383
110 Client:Sonos
Config:EUT + Support Equipment
Mode:DTS 11b 2437
180 Tested by 19438 ER
96
Peak Limit (dBulU/m)
86
‘e
~
3 78
[ia}
o
~ Avg Limit (dBulU/m)
1]
59 - d
B '
48 ! S
R A
MW g WA
"
1 18 18
Frequency (GHz)
Ranga (6z) REU/UBU Rof/Attn  Dat/fvg fode Sueep Pts  ¥5ups/fiode Fosition Fange (612 REW/UBU Ref/fittn  Dst/Avg fode Sweop Pts  Foups/fode Pasition
1:1-3 INC-6dB)/3Bk  167/18  PERK/Pur Avg®HS)  1Busec(huto) 9BBI  HAYH B-3ldegs H | 3:3-18 1H(-6d8)/38k  81/8 PEAK/Pur Avg(RNS)  1.dsec(Puto) 18k MAKH B-36Bdegs H
* not saved *

Rev 9.5 11 Jan 2619

HORIZONTAL

1ZQUL Fremont - Chamber K 2019 Mor 26 11:35:38
4]
Radioted Emissions 3-Meters
Project Number: 12148389
e Client:Sonos
Config:EUT + Support Equipment
Mode:DTS 11b 2437
180 Tested by:19498 ER
96
Peok Limit (dBulU/m)
86
A
€
~
3 70
@
o .
= Avg Limit (dBulU/m)
1]
50 5 )
o o
2
o
40
36
1 18 18
Frequency (GHz)
Range (6z) REU/UBU Ref/Atin  Det/fvg Nods Sueep Pts ¥5ups/liode Fosition Range (6Hz) REW/UB Ref/fittn  Dst/Avg fode Sueep Pts  Fowps/Mode Pasition
* not saved * Rev 9.5 11 Jom 2819

VERTICAL
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

RADIATED EMISSIONS

Frequency Meter Det AF T344 Amp/Cbl/F1 DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*1.465 34.26 PK2 28.3 -16.7 0 45.86 - - 74 -28.14 47 160 H
*1.463 25.11 MAv1 28.3 -16.7 1.75 38.46 54 -15.54 - - 47 160 H
*1.464 37 PK2 28.3 -16.7 0 48.6 - - 74 -254 29 125 \
*1.464 29.17 MAv1 28.3 -16.7 1.75 42.52 54 -11.48 - - 29 125 \
*7.309 43.44 Pk 35.5 -26.3 0 52.64 - - 74 -21.36 198 149 H
*7.309 37.47 MAv1 35.5 -26.3 1.75 48.42 54 -5.58 - - 198 149 H
*4.874 44.47 PK2 34.1 -30.5 0 48.07 - - 74 -25.93 331 317 H
*4.874 38.58 MAv1 341 -30.5 1.75 43.93 54 -10.07 - - 331 317 H
*7.312 44.05 PK2 35.5 -26.3 0 53.25 - - 74 -20.75 256 104 \
*7.312 38.45 MAv1 35.5 -26.3 1.75 49.4 54 -4.6 - - 256 104 \
*4.874 46.8 PK2 34.1 -30.5 0 50.4 - - 74 -23.6 75 107 \
*4.874 42.33 MAv1 34.1 -30.5 1.75 47.68 54 -6.32 - - 75 107 \

* - 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: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

HIGH CHANNEL, CH 11 RESULTS

r ~UL Fremont - Chamber K 2019 Maor 26 13:38:49
Rodiated Emissions 3-Meters
185 Pr‘?\ject Number: 121483689
Client:Sonos
Config:EUT + Support Equipment
Mode:DTS 11b 2462
95 Tested by: 12981 KU
85
Peok Limit CdBulU/m)
75
‘e
3 5
3 6
@
cl
~ Avg Limit (dBuU/m)
55
3
g
45 A Ll
g
WM M
5 - o o
3 o , ok i ik
o 2
25
1 18 18
Frequency (GHz)
Ranga (6Hz) REU/UBU Ref/Attn  Dat/fvg Node Sueep Pts ¥5ups/fiode Fosition Range (61z) REW/UB Ref/fittn  Dst/Avg fods Sueep Pts  Foups/Mode Pasition
1:1-3 1HC-6B)/3k 187718 PERK/Per Avg®RMS)  1B3msec(futo) 98BI HAWH B-3fdeos H | 3:3-18 H-6d8)/30k 8778 PEAK/Pur Avg(RNS)  1.dsec(futo) 18k MAXH B-3bdegs H
FCC Port!5C 2.4GHz RSE.TST Rev 9.5 11 Jon 2819
r ~UL Fremont — Chamber K 2019 Mor 26 13:38:49
Rodioted Emissions 3-Meters
185 Pr?JEct Number: 121483689
Client:Sonos
Config EUT + Support Equipment
Mode:DTS 11b 2462
g5 Tested by: 12981 KU
25
Peak Limit CdBulU/m)
75
‘e
3 5
3 6
@
o
~ Avg Limit (dBulU/m)
55
5 8
45 4 2
o
35 ke :
25
1 18 18
Frequency (GHz)
Range (6) REU/VB Ref/fttn  Det/fvg Node Sueep Pts ¥5upsiliode  Fosition Range (62 REW/UBU Ref/fittn  Det/Avg fode Sucep Pte  Foups/Mode Fasition
FCC Port!5C 2.46Hz RSE.TST Rev 9.5 11 Jon 2819
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

RADIATED EMISSIONS

Frequency Meter Det AF T344 Amp/Cbl/F1 DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*1.478 32.39 PK2 28.3 -16.7 0 43.99 - - 74 -30.01 135 215 H
*1.479 23.43 MAv1 28.3 -16.7 1.75 36.78 54 -17.22 - - 135 215 H
*1.476 344 PK2 28.3 -16.7 0 46 - - 74 -28 177 196 \
*1.476 24.57 MAv1 28.3 -16.7 1.75 37.92 54 -16.08 - - 177 196 \
*7.386 43.33 PK2 35.5 -26.5 0 52.33 - - 74 -21.67 100 226 H
*7.387 38.47 MAv1 35.5 -26.5 1.75 49.22 54 -4.78 - - 100 226 H
*4.924 43.93 PK2 34.2 -30.6 0 47.53 - - 74 -26.47 221 222 H
*4.924 38.8 MAv1 34.2 -30.6 1.75 44.15 54 -9.85 - - 221 222 H
*7.387 42.75 PK2 35.5 -26.5 0 51.75 - - 74 -22.25 249 101 \
*7.387 37.12 MAv1 35.5 -26.5 1.75 47.87 54 -6.13 - - 249 101 \
*4.924 45.65 PK2 34.2 -30.6 0 49.25 - - 74 -24.75 250 106 \
*4.924 39.75 MAv1 34.2 -30.6 1.75 45.1 54 -8.9 - - 250 106 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

9.1.2. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE

BANDEDGE (LOW CHANNEL, CH 1)
HORIZONTAL RESULT

1ZKUL Fremont - Chomber J 2019 Feb 25 18:55:84
Restricted Boandedge
- *roject Number: 12148369
I Tl ient:Sonos
Zonfig:EUT + Support Ecuipment
Mode ! T1g 2412MHz
1a5 Tested by:45256 JB M
.Y
95 L
85
n
€
~ Peak Limit (dBuU/m2
=) 75
S
o)
o
o
65
55 Average Limit (dBuUim)
ol m At bl L T N VY I TR0 T RTVRE ORI MTFRFUNE
45
o
35
2.31 18 .5MH=/ 2.415
Frequency (GHz)
Rangs (GHz) REW/UBW Ref/fttn  Jet/fvy Mode Sueep Pts  #Sups/Mode  Pesitior Range (GHz! RBU/UBL Fef/Pttn  Det/Avg Mode Sueep Pts  #Sups/Mode  Fasition
1:2.31-2.415 TH(-GB) /3 117/20 PEAK/Pur AvgRMS)  Oneeclhuto) 8B MAXH 227 dege 255 ¢ 2:2.31-2.4I5 1M(-6dB3/3F 187/18 AER/Pur Avg(RYS)  Smsecliuto)  9EBT  1BEAUG 227 degs 255 on
Low CH BE - H.TST Rev 9.5 11 Jan 2619
Warker Frequency Wetor Det AF AT0067 AmpICBIFItPa DC Corr (8) Corrected Average Limit Wargin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d(dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (em)
dBuv) (dBuVim)
*2.39 4.12 Pk -25. 0 0.32 - - 74 -13.68 227 55
*2.388 717 Pk -25. 0 3.37 - - 74 -10.63 227 55
*2.39 4.39 RMS -25. 2.92 4351 54 -10.49 - - 227 55
4 *2.389 36.55 RMS -25. 2.92 4567 54 -8.33 - - 227 55

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

VERTICAL RESULT

1ZKUL Fremont - Chamber J 2019 Feb 25 16:83: 41
Restricted Bondedge

115 irgJect Number: 12148369
Client:Sonos

ZonfigiEUT + Support Equipment
Mode: T1g 2412MHz

185 Tested by:45256 JB
95 i .
B85 /
~
€
~ Peck Limit (dBuU/m3 |
> 75 It
5
)
o
65
55 Averacge Limit (dBuU/m)
: e e e 4
23
@
45
35
2.31 18 .BMH=z/ 2.415
Frequency (GHz)
Range (GHz) REW/VBW Ref/fttn  Jet/fvy Mode Sueep Pts  #5ups/Mode Fesitior Range (GHz! RBUABL Fef/fttn  Det/Avg Mode Sueep Pts  #Swps/Mode  Fasition
1:2.31-2.415 TH(-6B) /3 17/ FERK/Par Avg(RMS)  Oneeclfuto) OB MAXH 2£7 dege 222
Low CH BE - U.TST Rev 9.5 11 Jun 2619
Marker Frequency Wetor Det AF AT0067 AmpICBIFItrPa DC Corr (dB) Corrected Average Limit WMargin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d(dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
dBuV) (dBuVim)
*2.39 59.89 Pk 32 -25. 0 66.09 - - 74 -7.91 28 222 %
*2.39 66.53 Pk 32 -25. 0 7273 - - 74 -1.27 28 222 \%
*2.39 3947 RMS 32 -25. 2.92 4859 54 -5.41 - - 28 222 \%
*2.389 4265 RMS 32 -25. 2.92 5177 54 -2.23 - - 28 222 %

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

RMS - RMS detection
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REPORT NO: 12148309-E3V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

BANDEDGE (LOW CHANNEL, CH 2)

HORIZONTAL RESULT

1ZKUL Fremont - Chamber J 2819 Mar | 14:55:46
Restricted Bondedge
= “roject Number: 12148363
[ Zlient :SONDS
ZonfigiEUT + Support Equipmert
Mode! 119 2417MHz
185 Tested by: 12981 Kl m
™
g5
8 =
&
~ Peak Limit (dBulU/m)
= 7 =
5
@
-
S
65
55 Average Limit (dBul
45
"
L
3 =
2. 31 18.5MH=z/ 2.415
Fregquency (GHz)
Range (Gz) RELI/UBH Ref/Attn Jet/vy Hod Sucep Pto  #upsiode Pesitior Range (Gte) REUBU Fef/Atin Deb/fvg Mode Succp Pte  Foups/Mods Pasition
12312415 MGRBI/A  117/2 EAKFir AvgRHSD  Snsec(fute) 9801 HAKH Scege 104 on| 2:2.31-2.415  N(GB/A [17/20  AERFir Avg(RIS)  JnsecCute) 9OE1  TBDPUE 5 dege I8¢ cn H
* not_saved * Rev 9.5 11 Jon 2819
Marker Frequency Woter Det AF PRE0T89055 AmpICHUFItPa DC Corr (aB) Corrected Average Limit Wargin Poak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dBim) d (dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuV) (dBuVim)
*2.39 61.65 Pk 29. -25. 0 65.35 - - 74 -8.65 4
*2.39 65.25 Pk 29. -25. 0 68.95 - - 74 -5.05 4
*2.39 37.74 RMS 29. -25. 2.92 44.36 54 -9.64 - - 4
4 *2.389 41.09 RMS 29. -25. 2.92 47.71 54 -6.29 4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

VERTICAL RESULT

CdBul/m3

12

UL Fremont - Chamber J

2819 Maor | 14:46:50

115

185

g5

Restricted Bondedge

“roject Number:12148369
Client SONOS
Zonfig:EUT + Support Equipment
Mode: T1g 2417MHz

Tested by: 12981 KU

25

75

Peak Lim

t (dBulU/m3

65

Average

imit (dBulUym2

45

PP

35

2.31

18 .5MH=/

Frequency (GHz)

2.415

Range (6Hz) RBU/VBY Ref/Attn  Jei/Avg Mode Sueep Pto  #SupsiMode  Pesitior Range (6Hz! RBL/VBL Fef/Attn  Det/Avg Hode Sueep Pts  #Swps/Mode  Pasition
1:2731-2 415 THEBBY/M 117/28 ERK/Pir Avg(RMS)  Omsec(futo) 0201 MAIH 94 degs 140 cf
Low CH BE - U.TST Rev 9.5 11 Jon 2819
Marker Frequency Meter Det AF PRE0189055 AmpICblfFitr/Pa DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity’
(GHz) Reading (dB/m) d(dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (em)
(dBuV) (dBuV/m)
*2.39 65.37 Pk 29.! -25. 0 69.07 74 -4.93 4 4 Vv
*2.389 6941 Pk 29.! -25. 0 73.11 - - 74 -89 4 4 Vv
*2.39 4513 RMS 29.! -25. 2.92 5175 54 -2.25 - - 4 4 Vv
*2.39 46.59 RMS 29.! -25. 2.92 53.21 54 -79 4 4 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

BANDEDGE (LOW CHANNEL, CH 3)
HORIZONTAL RESULT

1ZKUL Fremont - Chamber J 2819 Mar | 15:28:18
Restricted Bondedge
= “roject Number: 12148363
[ Zlient :SONDS
Zonfig:EUT + Support Euipment
Mode ! 19 2422MHz
185 Tested by: 12981 KU
o5 /i
8 L o O S I S SNSRI S |/ LSS S
&
~ Peak Limit (dBulU/m)
= 7 =
5
@
-
S
65
55 Average Limit (dBulym)
45 .
i e
I " " ot b ke
i u
3 =
2. 31 18.5MH=z/ 2.415
Fregquency (GHz)
Range (Gz) RELI/UBH Ref/ftin Jet/Avy Hode Sucep Pto  #upsiode Pesitior Range (Gte) REUBU Fef/Rttn Dot/ Mode Sucep Pte  Foups/Mods Pasition
12312415 MGRBI/A  117/2 EAKFir AvgRHSD  Snsec(fute) 9801 HAKH O degs 32 of 2:2.31-2.415  N(GB/A  [17/20  MERFir Avg(RIS  JnsecCuto) 9081 IBTAUG 99 degs 32 cn b
Low CH BE - H.TST Rev 9.5 11 Jan 26819
Marker Frequency Woter Det AF PRE0T89055 AmpICHUFItPa DC Corr (aB) Corrected Average Limit Wargin Poak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dBim) d (dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuV) (dBuVim)
*2.39 6244 Pk 29.! -25.1 0 66.14 - - 74 -7.86 99 62
*2.39 65.58 Pk 29.! -25.1 0 69.28 - - 74 -4.72 99 62
*2.39 4345 RMS 29.! -25.1 2.92 50.07 54 -3.93 - - 99 62
4 *2.389 46.27 RMS 29.! -25.1 2.92 52.89 54 -1.11 - - 99 62

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

VERTICAL RESULT

UL Fremont - Chamber J 2819 Mor ! 15:06:45

Restricted Bondedge

= “roject Number:12148369
N Client SONOS

ZonfigiEUT + Support Equipment

Mode: T1g 2417MHz
185 Tested by: 12981 KU

95 [

85 N P -
£ Peak Limit (dBuU/m)
3 7 T P | S
3
[an]
o

61: ,,,,,,,,,,,,,,,,, 1

55 Average Limit (dBuU m‘) Lo b a_ |

o

MWMWWW‘W 2

45
3 =
2.31 18 .BMH=z/ 2.415
Frequency (GHz)
Range () REABH Ref/Attn  Jet/Avy Node Sueep Pts ASupsfMode Pesitior Range (6Hz1 REUABH Fef/Attn  Det/Avg fode Sueep Pts  #Sups/Mode  Fasition
1:231-2.415  WCEB/M  117/28 EAK/Far AvgRHS)  Onesc(futo) 081 MAKH 200 dege 109
¥ not saved ¥ Rev 9.5 11 Jun 2619
Marker Frequency Woter Det AF PRE0T89055 AmpICHIFItPa DC Corr (aB) Corrected Average Limit Wargin Poak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dBim) d (dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (em)
(dBuv) (dBuVim)
*2.39 61.1 Pk 29. -25. 0 64.8 - - 74 9.2 209 09 %
*2.387 68.03 Pk 29. -25. 0 7173 - - 74 -2.27 209 09 \%
*2.39 458 RMS 29. -25. 2.92 5242 54 -1.58 - - 209 09 \%
*2.387 472 RMS 29. -25. 2.92 53.82 54 -18 - - 209 09 %

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

BANDEDGE (LOW CHANNEL, CH 4)

HORIZONTAL RESULT

1ZKUL Fremont - Chamber J 2819 Mar | 15:48:06
Restricted Bondedge
= “roject Number: 12148363
I 2l ient:SONDS
Zonfig:EUT + Support Eeuipment
Mode ! T 1g 2427MHz
185 Tested by: 12981 KiJ
9':
8!:
£ Peck Limit (dBul/m)
= 7':
3
m
5
E)I:
55 Average Limit (dBul
4|:
3':
2. 31 18 .5MH=z/

Fregquency (GHz)

2.415

Range (GHz)
1:2.31-2.415

REW/UBW

Ref/fttn  Jet/fvy Mode

Soeep Pts  $Sups/Hade
(RUS) Gnoecthube) 9801 HAAH

Pesitior
123 dege 218

Range (6Hzi
2:2.31-2.415

RBUAUBL

Fef /fttn

Det/Avg

Hode Sucep Pts  Eup: Pasition
AERPur Avg(RIS)  Inacclhute) 9001 1BTAUS 133 degs 218 on

#Sups/Mode

THE-BB)/M  117/20 2ERK/Par Avg 1M(-6dBI/3 17/28
Low CH BE - H.TST Rev 9.5 11 Jon 2819
Marker Frequency Meter Det AF PRE0189055 AmpICbIfFitr/Pa DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity’
(GHz) Reading (dB/m) d(dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)

*2.39 64.65 Pk 29.! -25. 0 68.35 74 -5.65 33
*2.39 65.35 Pk 29.! -25. 0 69.05 - - 74 -4.95 33
*2.39 4458 RMS 29.! -25. 292 512 54 -2.8 - - 33

4 *2.39 4534 RMS 29.! -25. 292 51.96 54 -2.04 33

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

VERTICAL RESULT

| ZKUL Fremont - Chamber J 2819 Mor | 15:37:86
Restricted Bondedge
- “roject Number:12148369
I 2l ient 1SONDS

Zonfig:EUT + Support Equipment
Mode: 11g 2427MHz
185 Tested by: 12981 KU

g5

25

Peck Limit (dBuU/m3

CdBul/m3

75

65

55 Average Limit (dBuUim)

45

35

2.31 18 .BMH=z/ 2.415

Frequency (GHz)

Range () REABH Ref/Attn  Jet/Avy Node Sueep Pts ASupsiMode Pesitior Range (6Hz1 REUABH Fef/Attn  Det/Avg fode Sueep Pts  #Sups/Mode Pasition
1:231-2.415  WCEB/M  117/28 EAK/Far AvgRHS)  Onesc(futo) 081 MAKH 5E degs 205 o

Low CH BE - U.TST Rev 9.5 11 Jan 2619

Marker Frequency Meter Det AF PRE0189055 Amp/ChIFitr/Pa DC Corr (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d(dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
dBuV) (dBuV/m)
*2.39 6046 Pk 29. -25. 0 64.16 - - 74 -9.84 55 205 %
*2.39 67.22 Pk 29. -25. 0 7092 - - 74 -3.08 55 205 \%
*2.39 46.38 RMS 29. -25. 2.92 53 54 -1 - - 55 205 \%
*2.39 46.14 RMS 29. -25. 2.92 5276 54 -1.24 - - 55 205 %

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3

FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

BANDEDGE (HIGH CHANNEL, CH 9)

HORIZONTAL RESULT

UL Fremont -

Chamber J

2818 Mar | 16:34:32

Restricted Bondedge

“roject Number: 12148363
Client:SONDS

ZonfigiEUT + Support Equipmert
Mode! T 1g 2452MHz
Tested by: 12981 KU

Peak Limit (dBuU/

CdBul/m3

35

2.46

18.3

MHz/

Fregquency (GHz)

2.563

Range (GHz) RE/UBI Ref/Bttn  Jet/fvy Mode Suezp Pts  #Sups/fode Pesitior Range (GHz! RBU/UBH Fef/bttn  Det/fvg Made Suczp Pte #oups/Mode Pasition
1:2.46-2.563 NGB/ 117/20 ERK/Phr AvgRMS)  Omoec(fube) 980T MAKH 147 dege 224 { 2:2.46-2.563 NGB/ 117/20 AVERPur Avg(RYS)  Jnsecliute) 9081 1BOAVE 147 dege 224 an
High CH BE- H.TST Rev 9.5 11 Jan 26819

Marker Frequency Meter Det AF PRE0189055 Amp/CbIFitr/Pa DC Corr (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) d(dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

484 624 Pk 29 -25. 0 66.5 74 -7.5 a7 224
*2.484 65.68 Pk 29 -25. 0 69.78 - - 74 -4.22 47 224
*2.484 4185 RMS 29 -25. 2.92 48.87 54 -5.13 - - a7 224
4 484 4417 RMS 29 -25. 2.92 5119 54 -2.81 a7 224

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

VERTICAL RESULT

1ZKUL Fremont - Chamber J 2819 Mor | 16:23:48
Restricted Bondedge
- “roject Number:12148369
I 2l ient 1SONDS
Zonfig:EUT + Support Equipment
Mode: 11g 2452MHz
Tested by: 12981 KU
A
€
3 Peak Limit C(dBulU/md
5
- r
o
65
Avercg:
= 4
5 T
i)
45
3|:
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range (BHz) REABH Ref/Attn  Jet/Avy Node Sueep Pts #upoiliode FPesitior Range (6Hz1 REUABH Fef/Attn  Det/Avg fode Sueep Pts  Fsups/liodz FPasition
1:246-2563  NCEBY/M 117/ EAK/Far AvgRHS)  Oresc(futc)  0BB1  MAKH 133 dege 213
High CH BE - U.TST Rev 9.5 11 Jun 2619
Marker Frequency Woter Det AF PRE0T89055 AmpICHIFItPa DC Corr (aB) Corrected Average Limit Wargin Poak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dBim) d (dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (em)
dBuV) (dBuVim)
484 65.96 Pk 29 -25. 0 70.06 - - 74 -3.94 33 %
*2.484 6768 Pk 29 -25. 0 7178 - - 74 222 33 \%
*2.484 43.26 RMS 29 -25. 2.92 50.28 54 -3.72 - - 33 \%
484 46.91 RMS 29 -25. 2.92 5393 54 -07 - - 33 %

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

Page 140 of 181

UL VERIFICATION SERVICES INC.
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 Inc.



REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

BANDEDGE (HIGH CHANNEL, CH 10)

HORIZONTAL RESULT

! ZKUL Fremont - Chamber J 2819 Mar | 16:11:42
Restricted Bondedge
= “roject Number: 12148363
[ Zlient :SONDS
Zonfig:EUT + Support Ecuipment
Mode ! T 1g 2457MHz
1 5] M Teeted by 12081 KiJ
guk\”‘w\\
85 \\\
£ - ,
> Peak Limit C(dBul/m)
= 7': L
E L
S 2
S
65 ! ) '
Averd CdBuU/m)
55 d bl
=t
AT P PRI TSP He RO
45 P i g o B e AR TR Fr |
Tyt e i PP g Mighirtye W Iy L W
3':
2.46 18 . 3MH=/ 2.563
Fregquency (GHz)
Range (62) REI/UBU Ref/fttn  Jet/fvy Hode Caeep Pho Houpeifode  Pesitior Range (Gta) REUBU Fef/Atin Deb/fvg Mode Succp Pts ¥oups/Mode Pasition
12462560 NCRBI/AN 11728 CERK/Plr AvgRHS)  Gmeec(huto)  OGB  HAKH 13 dege 224 { 22462563 NGBV 17/ AERPur Ag(RIS)  nsectiute) 9001 1BTRU 132 degs 224 on
High CH BE- H.TST Rev 9.5 11 Jan 2819
Warker Frequency Woter Det AF PREQT89055 | AmpiCDIFItPa DC Corr (dB) Correcied Average Limit Wargin Poak Limit PK Margin Azimuth Height Potarity
(GHz) Reading (dBim) d(dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(@Buv) (@BuVim)
484 6046 Pk 29 -25.1 0 64.! - - 74 -9.44 39 224
*2484 65.38 Pk 29 -25.1 0 694 - - 74 -4.52 39 224
*2484 41.29 RMS 29 -25.1 2.92 48. 54 -5.69 - - 39 224
4 48! 4474 RMS 29 -25. 2.92 51. 54 -2.14 - - 39 224

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

VERTICAL RESULT

1ZKUL Fremont - Chamber J 2819 Mor | 16:00:38
Restricted Bondedge
- “roject Number:12148369
I 2l ient 1SONDS
Zonfig:EUT + Support Equipment
m ode:T1g 2457MHz
185 Tested by: 12981 KU
95 \
85 \\
A
£
by Peak Limit C(dBulU/md
> 75 .
S P
@
o
&5
5|:
2 i
5|
45
3|:
2.46 18 3MH=/ 2.B63
Frequency (GHz)
Range (6) RBI/UBU Ref/Attn  Jet/Avg Hode Sueep Pto  H5upsifode  Fositior Range (@) RE/UBU Fef/Attn  Det/fvg Hode Sueep Pts #oups/ode Pasition
172462563 NCRBI/AM  117/28 CEK/Par Avg(RS)  Grocclfuto) 0081 Ak 32D dege 210
High CH BE - U.TST Rev 9.5 11 Jon 2019
Warker Frequency Woter Det AF PRE0T89055 AmpICHIFIirPa DC Corr (dB) Correcied Average Limit Wargin Poak Limit PK Margin Aaimuth Height Potarity
(GHz) Reading (dBim) d(dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (em)
dBuV) (dBuVim)
484 62.28 Pk 29 -25.1 0 66.38 - - 74 -7.62 320 \
484 67.82 Pk 29 -25.1 0 7192 - - 74 -2.08 320 \4
*2.484 43.74 RMS 29 -25.1 2.92 50.76 54 -3.24 - - 320 \4
484 46.11 RMS 29 -25.1 2.92 53.13 54 -87 - - 320 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

1ZKUL Fremont - Chamber J 2819 Feb 25 19:23:19
Restricted Bondedge
= “roject Number: 12148363
1 Client;Sonos
Zonfig EUT + Support Equipment
Mode ! 19 2462MHz
| 95 Tested by:45256 JB
QK“W %
85
& \‘\ - )
> Peak Limit C(dBul/m)
> 75
5
@
-
S
65
" i bia L bl L) TR RTIT AT Liandidl Mg Lttt
” ‘ Average Limit (dBul/m)
55 Mk L L
4
45 Mol -
et R . -
35
2.46 18.3MH=z/ 2.563
Fregquency (GHz)
Range (G RELI/UBH Ref/ftin Jet/Avy Hode Sucep Pt ASupsfMods Pesitior Range (GHz1 ] Fef/httn  Det/fvg Mode Sucep Pte  Foups/Mods Pasition
1242561 MGEB/A 12/ EAKFir AvgRHS)  Onsec(fute) 9801 HAKH 2 degs 217 of 2:2.46-2.563  N(GB/A 107/10 AMERFir Avg(RIS)  JnsecCuto) 9081 IBTAUG 26 degs 277 cn b
High CH BE- H.TST Rev 9.5 11 Jan 26819
Marker Frequency Woter Det AF ATO067 AmpICHUFItPa DC Corr (aB) Corrected Average Limit Wargin Poak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dBim) d (dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuV) (dBuVim)
484 6177 Pk 32. -25. 0 6847 - - 74 -5.53 26 7
*2.484 66.19 Pk 32. -25. 0 72.89 - - 74 -1.11 26 7
*2.484 37.84 RMS 32. -25. 2.92 4746 54 -6.54 - - 26 7
4 484 40.27 RMS 32. -25. 2.92 49.89 54 -4.11 - - 26 7

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

VERTICAL RESULT

| ZKUL Fremont - Chamber J 2019 Feb 25 19:15:24
Restricted Bondedge
roject Number:
- “roject Numb 121483@9
N Client:Soros
ZonfigiEUT + Support Equipment
Mode: 11g 2462MHz
1 @514 ‘\ Tested by:45256 JB
95 \
25 \ |
~
€
by Peak Limit C(dBulU/md
> 75 d |
5
) ; 2
S i [T
. oo TR
Average N .
55 K — i bbb i PP
45 b ” N
3 =
2.46 18. 3MH=/ 2.563
Frequency (GHz)
Ronge (BHz) REl/VBl Ref/fttn  Jet/fv Mode Sueep Pts ASupsfMode FPesitior Range (6Hz1 REWUB Fef/fttn  Det/Avg Mode Sucep Pts  #Sups/Mode Pasition
1:246-2563 NGB/ 11728 E/Far Avg(RIS)  Omseclhuto)  OBB1 MAKH 8 dage 160 cf
High CH BE - U.TST Rev 9.5 11 Jun 2619
Marker Frequency Wetor Det AF AT0067 AmpICBIFItrPa DC Corr (dB) Corrected Average Limit WMargin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d(dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuY) (dBuVim)
484 62.6 Pk 32. -25. 0 69.3 - - 74 4.7 82 60 %
*2.492 63.8 Pk 32. -25. 0 705 - - 74 -3.5 82 60 \%
*2.484 4237 RMS 32. -25. 2.92 5199 54 -2.01 - - 82 60 \%
*2.484 43.16 RMS 32. -25. 2.92 5278 54 -1.22 - - 82 60 %

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

Page 144 of 181

UL VERIFICATION SERVICES INC.
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 Inc.



REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

,‘KUL Freront - Chomber J 2813 Feb zE 19:33 45
Rod ated Eriss ons 3-NMeters
- Project humber: 12143389
g Cliert:Scros
ConfigELT + Suppert Equipment
Mode:T1g 2412MHz
95 Tested by :45256 JB
8|:
Peok Limit CeBul/m)
75
e
3 5
2 b
[is]
o
— Avg Limit CcBul/m)
5|:
| ;
45 J 4 X
: T
WWW " ‘ww
35 i i Vb &
LoPm I
25
1 d 18
Frequency (GHz)
Range (BHz) RUAB] Ref/Atin  Del/fg fode Sucer Pts  Hounsflode  Pasition Fange () REUAVE Ref/Attn  Det/vg fode Sucep Fts Powpsiice  Fosition
= H(-3dB)/ 3Bk 1B7/1E PEAK/Fur AvgRNS)  47msec(futo) 9881 MAXH B-368degs H ¥ IMi-1dB) /38K 89/2 PEAK/Pur Avg(RMS)  FlrsecCiuzor 1Bk HAH B-3hdegs H
FOC Part!5C 2 46Hz RSE.TET Rev 9.5 11 Jon 2319
,‘KUL Freront - Chomber J 2813 Feb zE 19:33 45
Rod ated Eriss ons 3-Meters
- Project humber: 12143389
g Cliert:Scrnos
Config:ELT + Suppert Equipment
Mode:T1g 2412MHz
95 Tested by :45256 JB
8|:
Peok Limit CeBul/m)
75
&
3 5
2 b
[is]
o
~ Avg Limit CcBul/m)
5|:
5
45 b
2 €
o [
3|:
2’:
1 1a 18
Frequency (GHz)
Range (BHe) RUAB Ref/Atin  Del/fhg fode Sueep Pts  foussflode  Pasition Fange () REUAVE Ref/Atkn  Det/ivg fode Sucep Fts Powsdicde  Fosition
FOC Part!5C 2 46Hz RSE.TET Rev 9.5 11 Jon 2319
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

RADIATED EMISSIONS

@ | readmg | 0| Mom | wraawm) | s | Resdng | @owvim | @8 | @swim) | s | ‘ess | em | o
(dBuv) (dBuV/m)
*4.825 53.51 PK2 341 -31.5 0 56.11 - - 74 -17.89 30 204 H
*4.825 40.83 MAv1 341 -31.5 2.92 46.35 54 -7.65 - - 30 204 H
*4.83 55.46 PK2 341 -31.5 0 58.06 - - 74 -15.94 74 110 \
*4.829 41.41 MAv1 34.1 -31.5 2.92 46.93 54 -7.07 - - 74 110 V
* - 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: 12148309-E3V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

MID CHANNEL, CH 6 RESULTS

~UL Freront — Chomber J

2013 Feb ZE 21:89 52

|

Project humber: 12143389

Rod ated Eriss ons 3-NMeters

165 Cliert:Scros
ConfigELT + Suppert Equipment
Mode:T1g 2437MHz
95 Tested by :45256 JB
8|:
Peok Limit CeBul/m)
75
e
~
3 e
[is]
o
— Avg Limit CcBul/m)
5|:

35

4KWWM e

"
o Wy i W

25
1 d 18
Frequency (GHz)
Range (GHz) R3UAVBW Ref/Atin  Det/fvg Yode Sueer Pts  #5was/Mode  Pasition Farge (6Hz) RBIABY Ref/fttn  Det/fvg Hode Sueep Fts  #SwpaMcds  Pasition
= H(-3dB)/ 3Bk 1B7/1E PEAK/Fur AvgRNS)  47msec(futo) 9881 MAXH B-368degs H ¥ IMi-1dB) /38K 89/2 PEAK/Pur Avg(RMS)  FlrsecCiuzor 1Bk HAH B-3hdegs H

FCC Part15C 2 4GHz RSE.TET

Rev 9.5 11 Jon 2419

HORIZONTAL

,‘KUL Freront - Chomber J 2813 Feb zE 21:89 52
Rod ated Eriss ons 3-Meters
- Project humber: 12143389
g Cliert:Scrnos
Config:ELT + Suppert Equipment
Mode:T1g 2437MHz
95 Tested by :45256 JB
8|:
Peok Limit CeBul/m)
75
&
3 5
2 b
[is]
o
~ Avg Limit CcBul/m)
5|:
2 6
@ o
e e
)
3|:
2’:
1 1a 18
Frequency (GHz)
Range (BHe) RUAB Ref/Atin  Del/fhg fode Sueep Pts  foussflode  Pasition Fange () REUAVE Ref/Atkn  Det/ivg fode Sucep Fts Powsdicde  Fosition
FOC Part!5C 2 46Hz RSE.TET Rev 9.5 11 Jon 2319

VERTICAL
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

RADIATED EMISSIONS

Frequency Meter Det AF AT0067 Amp/Cbl/F1 DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*1.463 46.18 PK2 284 -26.1 0 48.48 - - 74 -25.52 128 191 H
*1.463 36.1 MAv1 284 -26.1 2.92 41.32 54 -12.68 - - 128 191 H
*1.463 50.43 PK2 284 -26.1 0 52.73 - - 74 -21.27 119 159 \
*1.464 38.42 MAv1 284 -26.1 2.92 43.64 54 -10.36 - - 119 159 Vv
*4.876 55.97 PK2 34 -31.4 0 58.57 - - 74 -15.43 348 286 H
*4.877 42.05 MAv1 34 -31.4 2.92 47.57 54 -6.43 - - 348 286 H
*7.307 55.62 PK2 35.7 -27.5 0 63.82 - - 74 -10.18 334 190 H
*7.306 38.24 MAv1 35.7 -27.5 2.92 49.36 54 -4.64 - - 334 190 H
*4.879 59.35 PK2 34 -31.4 0 61.95 - - 74 -12.05 334 109 \
*4.88 45.6 MAv1 34 -31.4 2.92 51.12 54 -2.88 - - 334 109 \4
*7.302 51.41 PK2 35.7 -27.4 0 59.71 - - 74 -14.29 329 121 \
*7.303 36.55 MAv1 35.7 -27.5 2.92 47.67 54 -6.33 - - 329 121 \

* - 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: 12148309-E3V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

HIGH CHANNEL, CH 11 RESULTS

~UL Freront — Chomber J

2013 Feb ZE 22:06

|

Project humber: 12143389

Rod ated Eriss ons 3-NMeters

165 Cliert:Scros
ConfigELT + Suppert Equipment
Mode:T1g 2462MHz
95 Tested by :45256 JB
8|:
Peok Limit CeBul/m)
75
e
~
3 e
[is]
o
— Avg Limit CcBul/m)
5|:

. \

35

WWWMW

— |
SN
A

PWRT O e i
e

e L o)
Mkt

25
1 d 18
Frequency (GHz)
Range (GHz) R3UAVBW Ref/Atin  Det/fvg Yode Sueer Pts  #5was/Mode  Pasition Farge (6Hz) RBIABY Ref/fttn  Det/fvg Hode Sueep Fts  #SwpaMcds  Pasition
= H(-3dB)/ 3Bk 1B7/1E PEAK/Fur AvgRNS)  47msec(futo) 9881 MAXH B-368degs H ¥ IMi-1dB) /38K 89/2 PEAK/Pur Avg(RMS)  FlrsecCiuzor 1Bk HAH B-3hdegs H

FCC Part15C 2 4GHz RSE.TET

Rev 9.5 11 Jon 2419

HORIZONTAL

,‘KUL Freront - Chomber J 2813 Feb zE 22:86 18
Rod ated Eriss ons 3-Meters
- Project humber: 12143389
g Cliert:Scrnos
Config:ELT + Suppert Equipment
Mode:T1g 2462MHz
95 Tested by :45256 JB
8|:
Peok Limit CeBul/m)
75
&
3 5
2 b
[is]
o
~ Avg Limit CcBul/m)
5|:
5
45 . 2
fud 5
G 3
3|:
2’:
1 1a 18
Frequency (GHz)
Range (BHe) RUAB Ref/Atin  Del/fhg fode Sueep Pts  foussflode  Pasition Fange () REUAVE Ref/Atkn  Det/ivg fode Sucep Fts Powsdicde  Fosition
FOC Part!5C 2 46Hz RSE.TET Rev 9.5 11 Jon 2319

VERTICAL
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

RADIATED EMISSIONS

Frequency Meter Det AF AT0067 Amp/Cbl/F1 DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*4.924 51.38 PK2 34 -30.9 0 54.48 - - 74 -19.52 341 124 H
*4.925 38.38 MAv1 34 -30.9 2.92 44.4 54 -9.6 - - 341 124 H
*7.38 55.02 PK2 35.6 -27.6 0 63.02 - - 74 -10.98 338 204 H
*7.38 315 MAv1 35.6 -27.6 2.92 42.42 54 -11.58 - - 338 204 H
*4.922 52.29 PK2 34 -30.9 0 55.39 - - 74 -18.61 154 111 \
*4.922 37.26 MAv1 34 -30.9 2.92 43.28 54 -10.72 - - 154 111 \
*7.39 48.22 PK2 35.6 -27.5 0 56.32 - - 74 -17.68 277 138 \
*7.391 31.07 MAv1 35.6 -27.5 2.92 42.09 54 -11.91 - - 277 138 \

* - 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: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

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

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE

BANDEDGE (LOW CHANNEL, CH 1)

HORIZONTAL RESULT

| ZKUL Fremont - Chomber K 2019 Feb 26 89:51:081
Restricted Boandedge
- *roject Number: 12148369
I Tl ient:Sonos
ZonfigiEUT + Support Equipment
Made: T1n HTZ28 2412MH=z
1a5 Tected by: 12586 UM
A
o5 / \/V/\ !
8!: ‘{/
£ Peak Limit (dBuU/m) L ;
3 75 )
: A
65 4 j

55 Average Limit (dBuUim) : Lol M}

Frequency (GHz)

" " ot e i T
iy 4 o iinhit ey e i T T
.
2.31 18 .5MH=z/ 415

Rangs (GHz) REW/UBW Ref /fttn  Jet/fvy M
1:2.31-2.415

ode Sueep Pts  #Sups/Mode  Pesitior Range (GHz! RBU/UBL Fef/fttn  Det/fvg Mod
TH(-GB) /3 187/16 PEAK/Pur AvgRMS)  Auto 9A81  MAXH 326 dege 235 ¢ 2:2.31-2.4I5

e Susep Pts  #5upa/Mode
MO8/ 1B7/18 AERPur Avg(RI) Ao 9081 1B0AUS

Fasition
336 degs 235 on

. TST Rev 9.5 11 Jon 2619
Warker Frequency Weter Det AF 7344 (dB/m) AmpIChIFitriPad DC Corr (B) Corrected Average Limit WMargin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) eading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*2.39 545 Pk 4.7 0 617 - - 74 -12.3 36 35
*2.39 57.03 Pk -24.7 0 64.23 - - 74 977 36 35
*2.39 38.95 RMS -24.7 244 4859 54 -5.41 - - 36 35
4 *2.39 40.01 RMS 4.7 244 49.65 54 -4.35 36 35

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

VERTICAL RESULT

| ZKUL Fremont - Chamber K 2819 Feb 26 89:35:18
Restricted Bondedge
- “roject Number:12148369
1 Client:Sonos

Zonfig:EUT + Support Equipment
Mode: 11n HTZB 2412MHz
185 Tested by: 125086 JM

g5

25

Peck Limit (dBuU/m3

CdBul/m3

35

2.31 18 .BMH=z/ 2.415
Frequency (GHz)

Range (GHz) REW/VBW Ref/fttn  Jet/fvy Mo
1:2.31-2.415

Mode Sueep Pts ASupsfMode FPesitior Range (6Hz1 REWUB Fef/fttn  Det/Avg Mode Sucep Pts  #Sups/Mode Fasition
HCBB)/A  117/28 E/Plr Avg(RS)  Omseclfuto) 0381 MAKH %2 dege 190

* not soved ¥ Rev 9.5 11 Jan 2619

Marker Frequency Meter Det AF 344 (dB/m) Amp/ChIFitriPad DC Corr (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
dBuV) (dBuVim)
*2.39 59.09 Pk [ -24.7 0 66.2! - - 74 -7.71 262 90 %
*2.389 62.71 Pk T 0 699 - - 74 -4.09 262 90 \%
*2.39 4107 RMS T 244 50.7 54 -3.29 - - 262 90 \%
*2.389 432 RMS 7 244 52.8: 54 -1.16 - - 262 90 %

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

BANDEDGE (LOW CHANNEL, CH 2)

HORIZONTAL RESULT

! ZKUL Fremont - Chamber K 2819 Feb 26 18:54:20
Restricted Bondedge
= “roject Number: 12148363
1 Client:Sonos
Zonfig:EUT + Support Equipment
Mode: T1n HT28 2417MH=z
185 Tested by: 12506 JM
1A A
95 // \w/ 1
85 /J
&
~ Peak Limit (dBulU/m)
= 7 =
5
@
7 T
S
65 W
55 Average Limit (dBulym) w
,,,,,
- . MWM
45 ’ s PR p— 2
3 =
2. 31 18.5MH=z/ 2.415
Fregquency (GHz)
Range (Gz) RELI/UBH Ref/ftin Jet/Avy Hode Sucep Pt ASupsfMods Pesitior Range (6Hz1 ] Fef/Rttn Dot/ Mode Sucep Pte  Foups/Mods Pasition
12312415 MGRBI/A  117/2 EAKFir AvgRHSD  Snsec(fute) 9801 HAKH 157 dege 119 { 2:231-2415  IH-6B/3F  117/20  AERFur Avg(RIS)  Insectiute) 9001 1BIAUG 197 degs 119 cn
* not saved * Rev 9.5 11 Jan 26819
Marker Frequency Woter Det AF 1344 (dBim) AmpICBIFItrPad DC Corr (aB) Corrected Average Limit Wargin Poak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dB) (dBuVim) (dB) (Degs) (cm)
(dBuv) (dBuVim)
*2.39 5151 Pk T 0 58.71 74 -15.29 4
*2.389 64.77 Pk 7 0 7197 - - 74 -2.03 7
*2.39 38.16 RMS T 244 478 54 6.2 - - 7
4 *2.388 422 RMS .6 244 5194 54 -2.06 7

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

VERTICAL RESULT

UL Fremont - Chamber K

12 2019 Feb 26 18:45:4B
Restricted Bondedge
- “roject Number:12148369
N Client:Soros
ZonfigiEUT + Support Equipment
Mode: T 1n HT28 2417MHz
185 Tested by: 125086 JM
95 [
85 /
£ Peck Limit (dBuU/m) VJL / V
3 75
g 2 JV/ ]
65 T | JiE
Average Limit (dBulimd ’ ’M‘M‘M a
e ; e T3
| | L
45
3|:
2. 31 18.5MH=/

Frequency (GHz)

2.415

M (-6dB)

Range (GHz) REW/VBW
1:2.31-2.415

/M

Ref/fttn  Jet/fvy Mod

e Sueep Pts  4Supo/Mode
117/28 EK/Por AvglRS)  Orseclfute) 0BT MaKH

Fesitior
2B dege 121

Range (GHz! RBUABL

Fef/fttn  Det/Avg Mode

Sucep Pts  #Sups/Mode Fasition

* not soved ¥

Rev 9.5 11 Jan 2619

Marker Frequency Meter
(GHz)

Det

AF 344 (dB/m)

DC Corr (dB)

Corrected

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

BANDEDGE (LOW CHANNEL, CH 3)

HORIZONTAL RESULT

! ZKUL Fremont - Chamber K 2819 Feb 26 11:18:36
Restricted Bondedge
= “roject Number: 12148363
1 Client:Sonos
Zonfig:EUT + Support Equipment
Mode: T1n HT28 2422MH=z
185 Tested by: 12506 JM /\
A
g5 1A
85 I //
&
~ Peak Limit (dBulU/m) j
= 7 =
5
@
-
S
65
55 Average ir‘nit tdBul
45
3 =
2. 31 18.5MH=z/ 2.415
Fregquency (GHz)
Range (Gz) RELI/UBH Ref/ftin Jet/Avy Hode Sucep Pto  #upsiode Peoitior Range (Gte) ] Fef/Rttn Dot/ Mode Sucep Pte  Foups/Mods Pasition
12312415 MGRBI/A  117/2 EAKFir AvgRHSD  Snsec(fute) 9801 HAKH 24 dege 184 ¢ 2:2.31-2.415  MNCGB/A [17/280  AERFir Avg(RIS)  JnsecCute) 90E1  TBDPUE 244 degs 184 cm
* not saved * Rev 9.5 11 Jan 26819
Marker Frequency Woter Det AF 1344 (dBim) AmpICBIFItrPad DC Corr (aB) Corrected Average Limit Wargin Poak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuV) (dBuVim)
*2.39 51.16 Pk T 0 58.36 - - 74 -15.64 44 4
*2.389 60 Pk 7 0 67.2 - - 74 6.8 44 4
*2.39 375 RMS T 244 4714 54 -6.86 - - 44 4
4 *2.388 39.8 RMS .6 244 4954 54 -4.46 44 4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

VERTICAL RESULT

1ZKUL Fremont - Chamber K 2819 Feb 26 111811
Restricted Bondedge
- “roject Number:12148369
1 Client:Sonos
Zonfig:EUT + Support Equipment
Mode: T 1n HT28 2422MHz
185 Tested by: 125086 JM
95
25
£ Peak Limjt (dBuU/m)
> 75
5
)
o
65
Average Limit (dBul
45 e ¥
35
2.31 18 .BMH=z/ 2.415
Frequency (GHz)
Ronge (BHz) REl/VBl Ref/fttn  Jet/fv Mode Sueep Pts ASupsfMode FPesitior Range (6Hz1 REUABH Fef/Attn  Det/Avg fode Sueep Pts  #Sups/Mode  Fasition
122312415 INCEBI/AM 1T7/28 B/ Avg(RS)  Omseclhuto)  0BB1 MAKH %1 dege 108

Low CH BE - U.TST Rev 9.5 11 Jan 2619

Marker Frequency Meter Det AF 344 (dB/m) Amp/ChIFitriPad DC Corr (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
dBuV) (dBuV/m)
*2.39 6049 Pk [ -24.7 0 67.69 - - 74 -6.31 28 08 %
*2.385 65.35 Pk .6 0 7265 - - 74 -1.35 28 08 \%
*2.39 39.2 RMS T 244 4884 54 -5.16 - - 28 08 \%
*2.384 4361 RMS .6 244 5335 54 -65 - - 28 08 %

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

BANDEDGE (LOW CHANNEL, CH 4)

HORIZONTAL RESULT

1ZKUL Fremont - Chamber K 2819 Feb 26 11:38:23
Restricted Bondedge
roJec umper
= “roject Numb 12148369
1 Client:Sonos
Zonfig:EUT + Support Ecuipment
Mode: T1n HT28 2427MH=z
185 Tested by: 12586 JM
g5
8!:
&
~ Peak Limit (dBulU/m)
= 7':
5
@
-
S
65
55 Average Limit (dBulym)
Y
45 o AT TP TRTNWTIR Y npr
i i ity
3':
2. 31 18.5MH=z/ 2.415
Fregquency (GHz)
Range (Gz) RELI/UBH Ref/ftin Jet/Avy Hode Sucep Pto  #upsilode Pesitior Range (Gte) ] Fef/Rttn Dot/ Mode Sucep Pte  Foups/Mods Pasition
12312415 MGRBI/A  117/2 EAKFir AvgRHSD  Snsec(fute) 9801 HAKH 157 dege 115 { 2:231-2.415  IM(-6B/3r  117/20  AERFur Avg(RIS)  Insectiute) 9001 1BIAUG 197 degs 115 cn
* not saved * Rev 9.5 11 Jan 26819
Marker Frequency Woter Det AF 1344 (dBim) AmpICBIFItrPad DC Corr (aB) Corrected Average Limit Wargin Poak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuv) (dBuVim)
*2.39 5566 Pk -24.7 0 62. - - 74 -11.14
*2.388 61.92 Pk 6 0 69.. - - 74 -4.78
*2.39 38.02 RMS 7 244 47 § 54 -6.34 - -
4 *2.389 4393 RMS 7 244 53.! 54 -43

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

VERTICAL RESULT

UL Fremont - Chamber K

12 2819 Feb 26 11:32:16
Restricted Bondedge
“roject Number:12148369
5 J
1 Client:Sonos
Zonfig:EUT + Support Equipment
Mode: T 1n HT28 2427MHz
185 Tested by: 125086 JM
95
25
~
€
~ Peck Limit (dBuU/m3
=) 75
&
z 2
& 0
Y S O OO OO SO O OO SUSOEOSS SO NSO | 1O
Average Limit (dBul
55kt 9 il il e ]
2
&}
45
35
2.31 18 .BMH=z/ 2.415
Frequency (GHz)
Ronge (BHz) REl/VBl Ref/fttn  Jet/fv Mode Sueep Pts ASupsfMode FPesitior Range (6Hz! REWUB Fef/fttn  Det/Avg Mode Sucep Pts  #Sups/Mode Fasition
122312415 INCEBI/AM 1T7/28 B/ Avg(RS)  Omseclhuto)  0BB1 MAKH 7 degs 181 cn)
¥ not saved ¥ Rev 9.5 11 Jun 2619
Marker Frequency Wetor Det AF 7344 (dBim) AmpICBIFitriPad DC Corr (dB) Corrected Average Limit WMargin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuv) (dBuVim)
*2.39 554 Pk 7 0 626 74 -11.4 %
*2.388 61.76 Pk .6 0 69.06 - - 74 -4.94 \%
*2.39 37.7 RMS T 244 47.34 54 -6.66 - - \%
*2.389 4283 RMS 7 244 5247 54 -1.53 %

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

BANDEDGE (HIGH CHANNEL, CH 9)

HORIZONTAL RESULT

UL Fremont -

Chamber K

2018 Feb 26 14:24:47

Restricted Bondedge
“roject Number: 12148363

Client;Sonos

ZonfigiEUT + Support Equipmert
Mode: T1n HT28 2452MH=z
Tested by: 18498 ER

Peak L

imit tdBul/

CdBul/m3
~J
bl

55

45

35

2.46

18 3MH=/

Fregquency (GHz)

2.563

Range (6Hz)
1:2.46-2 563

REW/UBW
TH(-6dB)/ 3

Ref/fttn  Jet/fvy Mode
17/20 PERK/Par Avgl

Soeep Pt
(RIS Gnoecthute) 9001

ups/Mode  Pesitior Range (6Hzi
Bdego 128 on| 2:2.46-2.563  IN(-6dB)/

MAKH

RBUAUBL

Fef /fttn

117/28

Det/fvg Hode

Sueep Pte  #Sup: asition
AER/Pir Avg(RIS)  Insecliuto) 9091 TBTAUG  © dege 120 cn H

#Sups/Mode P

* not saved *

Rev 9.5 11 Jan 26819

Marker Frequency Meter Det AF 344 (dB/m) Amp/ChIFitriPad DC Corr (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dB) (dBuVim) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*2.484 5558 Pk 32. 0 63.08 74 -10.92 20
.485 61.11 Pk 32. 0 6861 - - 74 -5.39 20
*2.484 4261 RMS 32. 244 5255 54 -1.45 - - 20
4 .485 4294 RMS 32. 244 52.88 54 -1.12 20

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

VERTICAL RESULT

1ZKUL Fremont - Chamber K 2819 Feb 26 14:00:41
Restricted Bondedge
roject Number:
- “roject Numb 121483@9
1 Client:Sonos
Zonfig:EUT + Support Equipment
Mode: 1 1n HT28 2452MHz
185 Tested by: 19498 ER
~
€
3 Peak Limit C(dBulU/md
5
)
o
45
35
2.46 18. 3MH=/ 2.563
Frequency (GHz)
Ronge (BHz) REl/VBl Ref/fttn  Jet/fv Mode Sueep Pts ASupsfMode Pesitior Range (6Hz! REWUB Fef/fttn  Det/Avg Mode Sucep Pts  #Sups/Mode Pasition
1:246-2563 NGB/ 11728 E/Far Avg(RIS)  Omseclhuto)  OBB1 MAKH 54 dage 178 of
2.4 11n HT28 2452 U g17 Scoafdd@d8idd MCSE.DAT Rev 9.5 11 Jun 2619
Marker Frequency Wetor Det AF 7344 (dBim) AmpICBIFitriPad DC Corr (dB) Corrected Average Limit WMargin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
dBuV) (dBuVim)
484 57.33 Pk 32. -24. 0 64.8. - - 74 917 4 %
*2.485 1.06 Pk 32. -24. 0 68.5! - - 74 -5.44 4 \%
*2.484 4182 RMS 32. -24. 244 51.71 54 -2.24 - - 4 \%
*2.485 4367 RMS 32. -24. 244 536 54 -39 4 %

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

BANDEDGE (HIGH CHANNEL, CH 10)

HORIZONTAL RESULT

! ZKUL Fremont - Chamber K 2819 Feb 26 11:59:85
Restricted Bondedge
= “roject Number: 12148363
1 Client:Sonos
Zonfig:EUT + Support Ecuipment
Mode: T1n HT28 2457MH=z
WQE%WA Tested by: 12586 UM
gq”\wm‘\
8!: \\
e \ » ,
> Peak Limit C(dBul/m)
> 75 I
; \V WA
@
-
S
65 | LVA I z
A it (dBuUl/m)
4
i Wwwﬁwmm I R AT
4 " ¥ L ot o f Wi
3':
2.46 18.3MH=z/ 2.563
Fregquency (GHz)
Range (G RELI/UBH Ref/ftin Jet/Avy Hode Sucep Pto #upsiode Pesitior Range (GHz1 ] Fef/Rttn Dot/ Mode Sucep Pte  Foups/Mods Pasition
1242561 MGEB/A 117/ EAKFir AvgRHS  Onsec(fute) 9801 HAKH Soege 116 on| 2:2.46-2.563  IN(GBI/A [17/20  AERFir Avg(RIS)  JnsecCute) 90B1 TETPUE 5 dege |16 cn H
* not saved * Rev 9.5 11 Jan 26819
Marker Frequency Woter Det AF 1344 (dBim) AmpICBIFItrPad DC Corr (aB) Corrected Average Limit Wargin Poak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
Bu (dBuVim)
484 0.9: Pk 32. -24. 0 584 - - 74 -15.57
.486 7.9. Pk 32. -24. 0 654. - - 74 -8.58
*2.484 7.0 RMS 32. -24. 244 47.0. 54 -6.97 - -
4 .485 401 RMS 32. -24. 244 50.0; 54 -3.95

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

VERTICAL RESULT

1ZKUL Fremont - Chamber K 2019 Feb 26 11:49:46
Restricted Bondedge
“roject Number:12148369
5 J
N Client:Soros
Zonfig:EUT + Support Equipment
Mode: T 1n HT28 2457MHz
185 Tested by: 125086 JM
95 \
25 \
v
~
€
by Peak Limit C(dBulU/md
> 7|:
5 -
)
o
BB
5|:
(a}
45
3|:
2.46 18. 3MH=/ 2.563
Frequency (GHz)
Ronge (BHz) REl/VBl Ref/fttn  Jet/fv Mode Sueep Pts ASupsfMode FPesitior Range (6Hz! REWUB Fef/fttn  Det/Avg Mode Sucep Pts  #Sups/Mode Fasition
1:246-2563 NGB/ 11728 E/Far Avg(RIS)  Omseclhuto)  OBB1 MAKH 279 dege 154
¥ not saved ¥ Rev 9.5 11 Jun 2619
Marker Frequency Wetor Det AF 7344 (dBim) AmpICBIFitriPad DC Corr (dB) Corrected Average Limit WMargin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuV) (dBuVim)
484 1.23 Pk 32. 0 68.7. 74 -5.27 4 %
484 3.25 Pk 32. 0 70.7; - - 74 -3.25 4 \%
*2.484 4081 RMS 32. 244 50.7; 54 -3.25 - - 54 \%
484 4358 RMS 32. 244 53.5. 54 -48 >4 %

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

BANDEDGE (HIGH CHANNEL, CH 11)
HORIZONTAL RESULT

1ZKUL Fremont - Chamber K 2819 Feb 26 18:19:27
Restricted Bondedge
= “roject Number: 12148363
1 Client:Sonos
Zonfig:EUT + Support Euipment
Mode: T1n HT28 2462MH=z
185 WMW Tested by: 12506 JM
QK{\WMW‘\
8!: \\
£ - ,
> Peak Limit C(dBul/m)
= 7':
5
@
’ i
S
65 - 2
7 i e ik T j
45 %muu AR A Y " PR i it
R A abetiochlapbipety L bl S b sy e N
3':
2.46 18.3MH=z/ 2.563
Fregquency (GHz)
Range (G RELI/UBH Ref/ftin Jet/Avy Hode Sucep Pt ASupsfMods Pesitior Range (GHz1 ] Fef/Rttn Dot/ Mode Sucep Pte  Foups/Mods Pasition
1242561 MGEB/A 117/ EAKFir AvgRHS  Onsec(fute) 9801 HAKH 2 degs 81 of 2:2.46-2.563  N(GB/A  [17/20  MERFir Avg(RIS  JnsecCuto) 9081 IBTAUG 23 degs 101 cn b
* not saved * Rev 9.5 11 Jan 26819
Marker Frequency Woter Det AF 1344 (dBim) AmpICBIFItrPad DC Corr (aB) Corrected Average Limit Wargin Poak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuV) (dBuVim)
*2.484 52.55 Pk 32. -24. 0 60.05 - - 74 -13.95 23
.485 57.89 Pk 32. -24. 0 65.39 - - 74 -8.61 23
*2.484 36.02 RMS 32. -24. 244 4596 54 -8.04 - - 23
4 .485 40.07 RMS 32. -24. 244 50.01 54 -3.99 - - 23

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

VERTICAL RESULT

| ZKUL Fremont - Chamber K 2819 Feb 26 10:07:24

Restricted Bondedge
- “roject Number:12148369

1 Client:Sonos

Zonfig:EUT + Support Equipment
’N\JI Mode: 1 1n HT28 2462MHz
185 Tested by: 125086 JM
T S \

85 \
75 \,K . Peok Limit CdBuU/

) Vi

5] PSS -

CdBul/m3

45

35

2.46 18. 3MH=/ 2.563
Frequency (GHz)

REW/VBW Ref/fttn  Jet/fvy Mod

Ronge (BHz) e Sueep Pts ASupsfMode FPesitior Range (6Hz1 REWUB Fef/fttn  Det/Avg Mode Sucep Pts  #Sups/Mode  Fasition
1:246-2563 NGB/ 11728 E/Far Avg(RIS)  Omseclhuto)  OBB1 MAKH 26 dege 229

High CH BE - U.TST Rev 9.5 11 Jan 2619

Marker Frequency Meter Det AF 344 (dB/m) Amp/ChIFitriPad DC Corr (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVim) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
484 1.04 Pk 32. -24. 0 68.54 - - 74 -5.46 266 229 %
484 4.19 Pk 32. -24. 0 7169 - - 74 -2.31 266 229 \%
*2.484 4077 RMS 32. -24. 244 50.71 54 -3.29 - - 266 229 \%
*2.484 4395 RMS 32. -24. 244 53.89 54 -1 - - 266 229 %

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

Page 164 of 181

UL VERIFICATION SERVICES INC.

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 Inc.



REPORT NO: 12148309-E3V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

~UL Freront — Chomber J

2013 Feb ZE 22:59 @8

|

Rod ated Eriss ons 3-NMeters
Project humber: 12143389

165 Cliert:Scros
ConfigELT + Suppert Equipment
Mode:T1n HT28 24’ M1z
95 Tested by :45256 JB
8|:
Peok Limit CeBul/m)

75
e
3 5
S 6
[is]
o i i
— Avg Limit CcBul/m)

5|:

45 J\ .

1 i Wi ]ﬁ %
W...M‘“M«ww g
35 T RN W
APTTY N
Sl N e
25
1 d 18
Frequency (GHz)
Range () [ Ref/Attn  Det/Avg fods Suser Pts  Tusolfode  Pasition Farge (GHD) REWAVE Ref/Pttn  Det/ivg Mods Sucep Fto Fupolicds FPosition
= H(-3dB)/ 3Bk 1B7/1E PEAK/Fur AvgRNS)  47msec(futo) 9881 MAXH B-368degs H ¥ IMi-1dB) /38K 89/2 PEAK/Pur Avg(RMS)  FlrsecCiuzor 1Bk HAH B-3hdegs H

FCC Part15C 2 4GHz RSE.TET

Rev 9.5 11 Jon 2419

HORIZONTAL

,‘KUL Freront - Chomber J 2813 Feb zE 22:59 B8
Rod ated Eriss ons 3-Meters
- Project humber: 12143389
g Cliert:Scrnos
Config:ELT + Suppert Equipment
Mode:T1n HT28 24’ M1z
95 Tested by :45256 JB
8|:
Peok Limit CeBul/m)
75
&
3 5
2 b
[is]
o
~ Avg Limit CcBul/m)
5|:
5
45 2
5 €
c
3|:
2’:
1 1a 18
Frequency (GHz)
Range (BHe) RUAB Ref/Atin  Del/fhg fode Sueep Pts  foussflode  Pasition Fange () REUAVE Ref/Atkn  Det/ivg fode Sucep Fts Powsdicde  Fosition
FOC Part!5C 2 46Hz RSE.TET Rev 9.5 11 Jon 2319

VERTICAL
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRMO017

IC: 5373A-RM017

RADIATED EMISSIONS

Frequency Meter Det AF AT0067 Amp/Cbl/F1 DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) tr/Pad (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)

(dBuv) (dBuV/m)

*4.83 52.55 PK2 34.1 -31.5 0 55.15 - - 74 -18.85 338 106 H
*4.829 38.73 MAv1 34.1 -31.5 244 43.77 54 -10.23 - - 338 106 H
*4.827 53.19 PK2 34.1 -31.5 0 55.79 - - 74 -18.21 332 103 \
*4.827 39.71 MAv1 34.1 -31.5 244 44.75 54 -9.25 - - 332 103 Vv

* - 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: 12148309-E3V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

MID CHANNEL, CH 6 RESULTS

~UL Freront — Chomber J

2013 Feb ZE 17:38 26

|

Project humber: 12143389

Rod ated Eriss ons 3-NMeters

165 Cliert:Scros
ConfigELT + Suppert Equipment
Mode:DTS 11n HT20 2437
95 Tested by :45256 JB
8|:
Peok Limit CeBul/m)
75
e
S 61: |
a
o
— Avg Limit CcBul/m)
5|:
4|: j\ 3

uumwuﬂﬂ w“uwhd*

ot

i

3 ,
m uwwmeh M

25
1 d 18
Frequency (GHz)
Range (GHz) R3UAVBW Ref/Atin  Det/fvg Yode Sueer Pts  #5was/Mode  Pasition Farge (6Hz) RBIABY Ref/fttn  Det/fvg Hode Sueep Fts  #SwpaMcds  Pasition
= M(-6dB)/ 3Bk 1B7/1E PEAK/Fur AvgRNS)  13%msec(futo) 9881 MAXH B-368degs H ¥ IMi-bdB) /38K 89/2 PEAK/Pur Avg(RMS) 1. 4=ec(fato) 1Bk MAMH B-3hdegs H

FCC Part15C 2 4GHz RSE.TET

Rev 9.5 11 Jon 2419

HORIZONTAL

,‘KUL Freront - Chomber J 2813 Feb zZE 17:38 26
Rod ated Eriss ons 3-Meters
- Project humber: 12143389
g Cliert:Scrnos
Config:ELT + Suppert Equipment
Mode:DTS 11n HT20 2437
95 Tested by :45256 JB
8|:
Peok Limit CeBul/m)
75
&
3 5
2 b
[is]
o
~ Avg Limit CcBul/m)
5|:
>
? 5
45
z
&
35
2’:
1 1a 18
Frequency (GHz)
Range (BHe) REUAB Ref/Atin  Del/fhg fode Sucep Pts  foussflode  Pasition Fange () REUAVE Ref/Atkn  Det/ivg fode Sucep Fts Powsdicde  Fosition
FOC Part!5C 2 46Hz RSE.TET Rev 9.5 11 Jon 2319

VERTICAL
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

RADIATED EMISSIONS

Frequency Meter Det AF AT0067 Amp/Cbl/F1 DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*4.875 53.07 PK2 34 -314 0 55.67 - - 74 -18.33 30 186 H
*4.875 4215 MAv1 34 -314 244 47.19 54 -6.81 - - 30 186 H
*7.313 50.93 PK2 35.6 -27.5 0 59.03 - - 74 -14.97 339 216 H
*7.315 36.11 MAv1 35.6 -27.5 244 46.65 54 -7.35 - - 339 216 H
*4.877 55.53 PK2 34 -31.4 0 58.13 - - 74 -15.87 155 106 \4
*4.873 41.03 MAv1 34 -31.4 244 46.07 54 -7.93 - - 155 106 Vv
*7.307 52.53 PK2 35.7 -27.5 0 60.73 - - 74 -13.27 333 104 \
*7.31 35.46 MAv1 35.6 -27.5 244 46 54 -8 - - 333 104 Vv

* - 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: 12148309-E3V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

HIGH CHANNEL, CH 11 RESULTS

,‘KUL Freront - Chomber J 2813 Feb zZE 19:12 36
Rod ated Eriss ons 3-NMeters
- Project humber: 12143389
g Cliert:Scros
ConfigELT + Suppert Equipment
Mode:DTS 11n HT20 2462
95 Tested by :45256 JB
8|:
Peok Limit CeBul/m)
75
e
3 5
2 b
[is]
o
— Avg Limit CcBul/m)
5|:
45 3 .
| L 4 M
;
ISR 1 VR R g
e L bl oy W -
o
25
1 d
Frequency (GHz)
Range (BHz) AR Ref/Atin  Del/fg fode Suee Pts  Hounsflode  Pasition Fange () REUAVEN Ref/Attn  Det/vg fode Sucep Fts Powpsiice  Fosition
= M(-6dB)/ 3Bk 1B7/1E PEAK/Fur AvgRNS)  13%msec(futo) 9881 MAXH B-368degs H ¥ IMi-bdB) /38K 89/2 PEAK/Pur Avg(RMS) 1. 4=ec(fato) 1Bk MAMH B-3hdegs H

FCC Part15C 2 4GHz RSE.TET

Rev 9.5 11 Jon 2419

HORIZONTAL

,‘KUL Freront - Chomber J 2813 Feb zZE 19:12 36
Rod ated Eriss ons 3-Meters
- Project humber: 12143389
g Cliert:Scrnos
Config:ELT + Suppert Equipment
Mode:DTS 11n HT20 2462
95 Tested by :45256 JB
8|:
Peok Limit CeBul/m)
75
&
3 5
2 b
[is]
o
~ Avg Limit CcBul/m)
5|:
45 b 5
3] o c
)
357
2’:
1 1a 18
Frequency (GHz)
Range (BHe) REUAB Ref/Atin  Del/fhg fode Sucep Pts  foussflode  Pasition Fange () REUAVE Ref/Atkn  Det/ivg fode Sucep Fts Powsdicde  Fosition
FOC Part!5C 2 46Hz RSE.TET Rev 9.5 11 Jon 2319

VERTICAL
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

RADIATED EMISSIONS

Frequency Meter Det AF AT0067 Amp/Cbl/F1 DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
*4.925 46.37 PK2 34 -30.9 0 49.47 - - 74 -24.53 336 123 H
*4.924 33.01 MAv1 34 -30.9 244 38.55 54 -15.45 - - 336 123 H
*7.385 46.04 PK2 35.6 -27.6 0 54.04 - - 74 -19.96 332 106 H
*7.385 30.15 MAv1 35.6 -27.6 244 40.59 54 -13.41 - - 332 106 H
*4.927 46.68 PK2 34 -30.8 0 49.88 - - 74 -24.12 333 108 \
*4.927 34.59 MAv1 34 -30.9 244 40.13 54 -13.87 - - 333 108 Vv
*7.382 43.87 PK2 35.6 -27.5 0 51.97 - - 74 -22.03 323 123 \
*7.382 28.24 MAv1 35.6 -27.5 244 38.78 54 -15.22 - - 323 123 \

* - 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: 12148309-E3V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

9.2. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

FCC 15.289 Below 3BMHz TST

138UL Fremont - Chamber K 2819 Mor 8 B89:44:24
RF Emissions
Project Number: 12148389
e Client:Sonos
Config:EUT + Support Equipment
Mode:DTS Worst Case
9@ Tested by: 12981 KUl
70k Peak Limit C(dBuli/m)
\\\
—
. 58k
3 — —_—
N — —
z ——— T—
o 30 | PRl T
3 S —
@
o \\\
18
g 4
=}
-18 m
L, " "
-38 A | S fm
%wf‘w = G e g
di e | e m\ )
-50 Ly Y & | ! JT1]
N oAb ] W
8031 18 38
Frequency (MHz)
Range (HHz) REU/UBU Ref/Attn  Det/Avg flode Suzep Pts foups/lode Fosition Range (HHz) REW/UB Ref/Attn  Det/fvg Mode Sucep Pts  Foups/Mode Fasition
1508915 180(-308)/380 5174 PERK/Fur Avg(RHS)  Sdnsec(Auto) 18k HAXH 6-360cers 6:.45-1 10kC-38)/30k  87/0 PEAK/Pur Avg(RKS)  Auto B HAKH - Joidegs
2:15-.49 18K(-308)/30  B7/8 PERK/Pur Avg(RHS)  Auto 2k A 6-360des 7:1-1.765 18kC-308)/38k  87/8 o 16k MK 0-360dege
3401 1Bk(-308)/38  67/8 PERK/Pur Avg(RS)  Auto I6k W 8-360cee 8:1.785-30 18kC-308)/38  57/8 PEAK/Pur Avg(RHS)  Auto 27k A 9-36Bdege
i 69 15 34E5/308  © PEAK/Pur AV(RMS)  Bdnsec(Auto) 16k HAXH - 360 911765 1ok(-38)/30k  E7/8 PEAK/Pur Av3 (RS S B HAX B-6ide)
4 18k (-3B) ] F X 356 18:1.78 18k(-3ck ] A
Rev 9.5 11 Jon 2819
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

Below 30MHz Data

Marker Frequency Meter Det Loop Cables w/ Dist Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz2) Reading Antenna PRE0186650 Corr Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuV) (ACF) 300m (dBuVolts)
1 .04064 30.48 Pk 57.2 -32.2 -80 -24.52 55.41 -79.93 35.41 -59.93 0-360
2 .08026 27.42 Pk 55.7 -32.2 -80 -29.08 49.49 -78.57 29.49 -58.57 0-360
5 .03313 2417 Pk 57.7 -32.2 -80 -30.33 57.18 -87.51 37.18 -67.51 0-360
6 .06754 19.26 Pk 56 -32.2 -80 -36.94 50.99 -87.93 30.99 -67.93 0-360

Pk - Peak detector

Marker | Frequency Meter Det Loop Antenna Cables w/ Dist Corr 30m (dB) Corrected QP Limit Margin Azimuth
(MHz2) Reading (ACF) PRE0186650 40Log Reading (dBuV/m) (dB) (Degs)
(dBuV) (dBuVolts)
3 .8636 22.2 Pk 56.3 -32.1 -40 6.4 28.89 -22.49 0-360
7 .85982 21.62 Pk 56.3 -32.1 -40 5.82 28.93 -23.11 0-360
4 28.68471 36.16 Pk 32.6 -31.6 -40 -2.84 29.5 -32.34 0-360
8 23.12717 33.22 Pk 34 -31.6 -40 -4.38 29.5 -33.88 0-360

Pk - Peak detector
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REPORT NO: 12148309-E3V3

FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

9.3. WORST CASE BELOW 1 GHZ

HORIZONTAL

~UL Fremont - Chamber J

2819 Mar 7 B89:32:82

9
Radioted Emissions - 3 Meters
85 PF?JEEt Number: 121483689
Client:Sonos
Config EUT + Support Equipment
Mode:DTS Worst Case
75 Tested by: 12981 KU
65
55

< ’_
~
S 45
3 UPKCimittagau7ml 2
e 6
- i
5 ; ?
35y
L
) '
s | L ! J .
25y i iy F‘\"‘“ th, ol w'F hh “*‘“
LORY T
m
15
S
36 186 1866
Frequency (MHz)
Ranga (Mz) Y Ref/Attn  Dat/fvg Node ) Pis  Houpollode Fosition Range (M) REW/UB Ref/fttn  Dot/fvg Mode Suep Pt Fowpa/Mode Fosition
2:30-208 28k(-bB)/1M  §7/18 PEAK/LogPurVideo  4msec(huto 4860 MAXH B-36degs 4.200-1000 20k(-6dB) /1N 97/18 PEAK/LogPur—Video 1lmsec(Auto) 6068  MAXH B-360degs V

FCC Part15C 38-1888MHz.TST

Rev 9.5 11 Jan 2819

VERTICAL
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

Below 1GHz DATA

Marker Frequency Meter Det AF Amp Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz2) Reading PRE0181575 Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dB/m) (dBuV/m)

1 *108.7729 52.39 Pk 18.4 -30.9 39.89 43.52 -3.63 0-360 299 H
*108.80791 50.44 Qp 18.4 -30.9 37.94 43.52 -5.58 57 294 H

4 * 136.405 50.11 Pk 19.2 -30.7 38.61 43.52 -4.91 0-360 101 V
* 136.6224 38.43 Qp 19.1 -30.7 26.83 43.52 -16.69 210 106 V

2 * 243.5057 55.02 Pk 17.5 -30.2 42.32 46.02 -3.7 0-360 101 H
* 243.2952 53.36 Qp 17.5 -30.2 40.66 46.02 -5.36 93 112 H

3 479.2363 51 Pk 23.6 -29.4 45.2 46.02 -.82 0-360 198 H
479.2612 50.18 Qp 23.6 -29.4 44.38 46.02 -1.64 172 184 H

5 479.2363 48.01 Pk 23.6 -29.4 42.21 46.02 -3.81 0-360 198 \
959.5992 35.63 Qp 28.8 -26.6 37.83 46.02 -8.19 197 105 \

6 959.5987 37.02 Pk 28.8 -26.6 39.22 46.02 -6.8 0-360 101 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12148309-E3V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RM017

9.4. WORST CASE 18-26 GHZ

WQKUL EMC 2819 Mar 11 13:42: 36
RF Emissions
- Order Number: 12148389
9 Client:Sonos
Configurotion:EUT + Suppart Equipment
Mode DTS Worst Case
S5 Tested by / SN:19498 ER
75 Peok Limit CdBUM/m)
=
»
c
RoB5
5
T 55 Avg Limit (dBulUs/m)
‘y
sl
o
3 45
is)
2

5

5

Frequency (GHz)

26

Range (BHz) RBU/UBW Ref/Attn  Det/Avg Hode Sueep Pts  #Supsitode  Lobel Range (GHz) RBU/ VB Ref/Atin  Det/fvg Hade Sueep Pta  #Swps/Hode Lobel
111626 MO-E M B2 PEAK/LacPur—Y1den  Znoss (Autc) 9081 MAHH Horlzental
18-266Hz Teet.TST Fiev 9.5 22 Jum 2818
WQKUL EMC 2819 Maor 11 13:42: 36
RF Emissions
- Order Number: 12148389
9 Client:Sonos
Configuret on:EUT + Suspert Equipment
Mode DTS Worst Case
a5 Tested by / SN:19498 ER
75 Peak Limit C(dBulM/md
o
0
- b5
C
]
= -
= = Avg Limit (dBulUs/m)
5 5
2
3
= 5
g 4
— 4 o]
[ [} o
35 a
25
S
18 26
Frequency (GHz)
Range (BHz) RBU/UBL Ref/fttn  Det/Avg tode Sueep Pte  $Supsitode  Lobel Range (GHz) RBU VB Ref/fttn  Det/fvg Made Susep. Pt #Swps/Mode Lobel
18-266Hz Test, TST Rev 9.5 22 Jun 2618

VERTICAL
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

18 — 26GHz DATA

Trace Markers

Marker Frequenc Meter Det T448 AF Amp/Cbl (dB) Dist Corr Corrected Avg Limit Margin Peak Limit PK
y Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin
(GHz) (dBuV) (dBuVolts (dB)
)
1 25.048 67.98 Pk 34.7 -54.5 9.5 38.68 54 -15.32 74 -35.32
2 20.816 69.13 Pk 33.1 -56.3 -9.5 36.43 54 -17.57 74 -37.57
3 22.273 69.35 Pk 33.4 -57.5 -9.5 35.75 54 -18.25 74 -38.25
4 22.836 71.35 Pk 33.5 -57.5 -9.5 37.85 54 -16.15 74 -36.15
5 24.164 70.2 Pk 34 -56.8 -9.5 37.9 54 -16.1 74 -36.1
6 18.509 71.28 Pk 32.3 -59.3 -9.5 34.78 54 -19.22 74 -39.22
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 b to 56 56 to 46
0.5-5 56 A6
5-30 i) 50

Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

LINE 1 RESULTS

128L|L Fremont, CA CE Room 8 Mar 2018 18:87:23
Conducted RFI Uoltage
Project No:12148389
186 Client Name:Sonos
EUT Config:EUT+Support Equipment
Test Uolt/Freq: 120U_6@Hz
9z Test By: 16869 06
78
- 64 e
' e
H [ T : CFR 47 Far 5 Class B Avg
3 5e =
> f\ﬁ T
3 [\
36
5 et AT 3 P E
22 - - . G e S et ae T S 4
= N N\ S \\
AN
g N i
-6
.15 1 18 38
Frequency (MHz)
Range CHHz) REU/UBU  Ref/Attn Dst/Avg Mode Sueep Pls  #oups/fode Lobel Range (HHz) REWUBM  Ref/Attn Det/Avg Mode Suzep Pts  #5ups/fode Label
1:.15-38 he(-6dB) /- 82/18 /Ca 18/2.25kHz 13,3k 1/URIT Line-LI
FCCIS CE Class B 158kHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 26 May 2815

Trace Markers

Range 1: Line-L1 .15 - 30MHz
Marker | Frequency Meter Det | LISN | LC Cables Limiter | Corrected | CFR 47 Part QP CFR 47 Part | Av(CISPR)Margin
(MHz) Reading L1 C1&C3 (dB) Reading 15 Class B Margin 15 Class B (dB)
(dBuVv) dBuv QP (dB) Avg

1 159 38.54 Qp A 0 10.1 48.74 65.52 -16.78 - -

2 16125 21.46 Ca A 0 10.1 31.66 - - 55.4 -23.74
3 45825 33.04 Qp 0 0 10.1 43.14 56.72 -13.58 - -

4 4605 23.65 Ca 0 0 10.1 33.75 - - 46.68 -12.93
5 1.0365 20.82 Qp 0 A 10.1 31.02 56 -24.98 - -

6 1.0365 12.14 Ca 0 A 10.1 22.34 - - 46 -23.66
7 2.95575 24.41 Qp 0 A 10.1 34.61 56 -21.39 - -

8 2.95575 15.51 Ca 0 A 10.1 25.71 - - 46 -20.29
9 5.43975 20.67 Qp 0 A 10.1 30.87 60 -29.13 - -
10 5.451 14 Ca 0 A 10.1 24.2 - - 50 -25.8
11 12.0975 8.46 Qp A 2 10.2 18.96 60 -41.04 - -
12 12.10313 3.43 Ca A 2 10.2 13.93 - - 50 -36.07

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 12148309-E3V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RM017

LINE 2 RESULTS

128LlL Fremont, CA CE Room 8 Mar 2818 18:07:23
Conducted RFI Uoltage
Project No:12148309
186 Client Name:Sonos
EUT Config:EUT+Support Equipment
Test Uolt/Freq:128U_6BH=z
9z Test By: 16869 06
78
$ 64 S
¢ [ T . CFR 47 Fart |5 Class B Avg
) 5813 T
> fa} 5
@ 5 |
° 36 +6 o f
14 o 7 it WPRPR PR S
o o . E 22 T
22 : & J
o AN
)
!
5 T
-6
5 1 18 38
Frequency (MHz)
Range (H2) REU/UBN  Ref/Atin Det/Avg Mode Sucep Pls  ¥oups/fods  Lobel Ronge (M) REWUBD  Ref/fttn Dot/Avg Mods Sucep Pts  ¥5ups/fods  Label
1 I I 0 | ] )3k 1/URIT
FCCIS CE Close B 15BkHz-38MHz Stepping.TST 38915 24 Feb 20816 Rev 9.5 26 Moy 2815

Trace Markers

Range 2: Line-L2 .15 - 30MHz
Marker | Frequency Meter Det LISN LC Cables Limiter Corrected | CFR 47 Part QP CFR 47 Part Av(CISPR)Margin
(MHz) Reading L2 C2&C3 (dB) Reading 15 Class B Margin 15 Class B (dB)
(dBuV) dBuv QP (dB) Avg

13 .16125 35.33 Qp A 0 10.1 45.53 65.4 -19.87 - -
14 .17025 18.42 Ca 0 0 10.1 28.52 - - 54.95 -26.43
15 45825 31.45 Qp 0 0 10.1 41.55 56.72 -15.17 - -
16 45825 22.8 Ca 0 0 10.1 32.9 - - 46.72 -13.82
17 1.041 17.7 Qp 0 A 10.1 27.9 56 -28.1 - -
18 1.041 9.31 Ca 0 A 10.1 19.51 - - 46 -26.49
19 2.9265 25.28 Qp 0 A 10.1 35.48 56 -20.52 - -
20 2.9265 16.82 Ca 0 A 10.1 27.02 - - 46 -18.98
21 5.5095 21.72 Qp 0 A 10.1 31.92 60 -28.08 - -
22 5.4915 15.11 Ca 0 A 10.1 25.31 - - 50 -24.69
23 12.01425 10.38 Qp A 2 10.2 20.88 60 -39.12 - -
24 12.01313 4.83 Ca A 2 10.2 15.33 - - 50 -34.67

Qp - Quasi-Peak detector
Ca - CISPR average detection
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