REPORT NO: 12875574-E2V1 DATE: 1/30/2020
FCC ID: SBVRM024 IC: 5373A-RM024

VERTICAL RESULT
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2.46 18, 3MH=z/ 2.563
Frequency (GHz)
Fange {6z REABN — Ref/fiin De/vg fide Swoep Pto  Foups/ode Positicn Range (GHz) REWVEM e/t Dei/fvg Hode Seeep Pts #ups/Made Pasition
High CH BE - U.TST 12746 9 Oct. 2A19 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF Amp/CbI/F Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GH2) Reading EMC4294 Itr/Pad Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dBuV/m)
1 *2.4835 46 Pk 325 -14.1 64.4 - - 74 9.6 36 179 V.
2 *2.4838 51.01 Pk 325 141 69.41 - - 74 -4.59 36 179 V.
3 *2.4835 3151 RMS 325 141 49.91 54 -4.09 - - 36 179 Vv
4 *2.48447 33.21 RMS 325 14 51.71 54 2.29 - - 36 179 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12875574-E2V1

FCC ID: SBVRM024

DATE: 1/30/2020
IC: 5373A-RM024

BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

UL Fremont - Chamber K

2819 Nov

16 19:38: 32

12

Restricted Bondedge

Project Number: 12875574 524

1150

IBSM\'

Config

Client:Sanos
EUT + Suppert Equipment

Mode:DTS_11g_2462

Tested by: 18623 RL

/ml

CdBul

35
z2.46 18 3MH=z/ 2.563
Frequency (GHz)
Ronge (GHz] [ Fef/Attn  Det/fvg Mode Geee Fie  dsupsifode Posilion Rarge (Gitz) FEWUR Ref/Atln  Det/Rvg Mode Susep Fls  5ups/fode Porition
1:2.46-2.563 HC-ME) /M 13913 PERK/Pir Pug(RMS)  Srmec(fute) 800 MM 163 doge 19 of 212.46-2.5 MC-JBI/M 18312 AERFPar PgCRMS)  Geseclfuto) BB 1BTAUS 153 dege 318 cm
High CH BE - H.TST 12746 9 Oct 2819 Rev 8.5 24 Sep 2819
Marker Frequency Meter Det AF EMC4294 Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m;
1 *2.4835 49.77 Pk 32.5 -14.1 68.17 74 -5.83 153 319 H
2 *2.48393 51.2 Pk 32.5 -14.1 69.6 - - 74 -4.4 153 319 H
3 *2.4835 32.44 RMS 32.5 -14.1 50.84 54 -3.16 - - 153 319 H
4 * 2.48362 33.64 RMS 32.5 -14.1 52.04 54 -1.96 153 319 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12875574-E2V1 DATE: 1/30/2020
FCC ID: SBVRM024 IC: 5373A-RM024

VERTICAL RESULT

I’\:UL Fremant — Chamber K 2819 Nov 16 19:45: 65
E
Restricted Bondedge
Project Number: 12875574 524
L A S Client:Sonos
I e Config:EUT + Support Equipment
\ Mode:DTS_11g_2462
185/ e S Tested by: 18629 RL
\
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55 L \‘Wﬂ% Ljimit ;\.L ) ™ L ‘ ) |
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35
2.46 T8 . 3MH=/ Z.563
Frequency (GHz)
onge (623 REAEN R ZAttn Dat/fvg Hode Seop Pie  upsifode  FPosition Rarge (621 R Rt Det/ivg Mo Sumep Pla Foupsitode  Positio
High CH BE - U.TST 12746 9 Oct 2819 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF EMC4294 AmpICbI/Fitr/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Reight Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.4835 48.63 Pk 32.5 -14.1 67.03 - - 74 -6.97 19 220 \
2 *2.48355 50.27 Pk 32.5 -14.1 68.67 - - 74 -5.33 19 220 \
3 *2.4835 33.85 RMS 32.5 -14.1 52.25 54 -1.75 - - 19 220 \
4 *2.48375 34.13 RMS 32.5 -14.1 52.53 54 -1.47 - - 19 220 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12875574-E2V1

FCC ID: SBVRM024 [

DATE: 1/30/2020
C: 5373A-RM024

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

26819 Nov 13

A@:12:33

1 2gUL_Fremont 5u_Chanker A

Fadioted Emissions 3-Meters

Project Number: 12875574
|Client Sonos
Config:EUT+Support Equipment
Mode:2.4_11g_2412
Tested by: 18629 RL

Ted

L)

Peck Limit (dBul/m

Gl

ull/m]

9153

8-

Freguency (GHzJ

Renge (6H1z) REW/UR Ref/Rttn Det/fvg Tupe Sueep Pl t5eps/Mode  Position | Renge (EHz) REN/G
1:1-3 IMO-6cB) /30 1871 FEAK/Pur fvg(RE)  TTasec(futa) GEDR MK 8-38dege| 3:3-18 1M(-681/38

Ref/fttn  DeL/fvg Type
s H

Sueep
FEAK/Par flog®E)  STdraec

Fle 4
to) 18k

Supe. Hode
e 8- 58dage

FCC Part15C 2. 4G4z RSE.TST 3A915 26 Jun 2815

Rew 9.5 24 Sep 2819

HORIZONTAL

SUL Fremont, 5m Chomber A 26819 Nov 13

A@:12:33

12

Fadioted Emissions 3-Meters

Project Number: 12875574
Client:Senos
Config:EUT+Support Equipment
Mode:2.4_11g_2412

Tested by: 18629 RL

BB

9a

Peck Limit (dBul/m

Gl

U/ md

(cBu

e T

0w

=laN)

Freguency (GHzJ

e S e ——NIi-h

e (Biz) REW/UR Ref/Rttn  Det/fvg Tuype Sueep Pl t5aps/Mode  Position | Renge (EHz) REW/UG Ref/Attn  Del/fvg Type

FCC Part15C 2. 4G4z RSE.TST 3A915 26 Jun 2815

Rew 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 12875574-E2V1 DATE: 1/30/2020
FCC ID: SBVRM024 IC: 5373A-RM024

RADIATED EMISSIONS

Frequency Meter Det AF T346 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
*1.48371 37.69 PK2 28.4 -21.3 44.79 - - 74 -29.21 173 212 H
*1.48368 27.09 MAv1 28.4 -21.3 34.19 54 -19.81 - - 173 212 H
*1.47839 42.49 PK2 28.4 -21.2 49.69 - - 74 -24.31 204 159 \
*1.47877 30.3 MAv1 28.4 -21.2 375 54 -16.5 - - 204 159 \
*4.92152 47.7 PK2 34.2 -29.1 52.8 - - 74 -21.2 52 128 H
*4.92212 34.29 MAv1 34.2 -29.1 39.39 54 -14.61 - - 52 128 H
*7.38345 47.46 PK2 35.8 -23.8 59.46 - - 74 -14.54 269 211 H
*7.38517 35.76 MAv1 35.8 -23.8 47.76 54 -6.24 - - 269 211 H
*4.92606 50.87 PK2 34.2 -29.1 55.97 - - 74 -18.03 254 101 \
*4.92407 37.66 MAv1 34.2 -29.1 42.76 54 -11.24 - - 254 101 \
*7.38725 45.65 PK2 35.7 -23.9 57.45 - - 74 -16.55 50 196 \
*7.38813 34.23 MAv1 35.7 -23.9 46.03 54 -7.97 - - 50 196 \

* - 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: 12875574-E2V1
FCC ID: SBVRM024

DATE: 1/30/2020
IC: 5373A-RM024

MID CHANNEL, CH 6 RESULTS

_UL Fremont,5n Chomber A

[N

2819 Nov 13 @8:45:26

Bvg Lim

t (dBul/m2

Radicted Emissions 3-Meters
| Project Number: 12875574
Config:EUT+Support Equipment
Mode:2.4_11g_2437
95 Tested by:28756 CU
L ” rrrrrrrrrrrrr
sak Limit L/ m) i
-
£
E
3 65 ‘
o
o

25
1 [l 8
Frequency (GHzJ
Fange (GHD) FEUAEH Fai/htin  Detivg Tuge Sieep Plo  Foma/fode Fosition Fangs (6} REWBD Ref/Riin Dot/ Type Sucsp Fls  Foupolfods Fosition
13 INC-68)/ Bk 1718 PEAK/Pur Avg(RUS]  Thisectuta) 6000 MK 0-36Blegs | 3:318 HC-58)/ 3k BT/ PERK/Far Bug 5] SMwsec(iuta) 1Bk MK B-6Bdegs ¢
FCC Port|5C 2.46Hz RSE.TST 38315 26 Jun 2815 Rev 9.5 24 Sep 2819
HRUL Fremont,5m Chomber A 2819 Nov 13 88:45:26
Rodioted Emissions 3-Meters
| Project MNumker: 12875574
Config:EUT+Support Equipment
i Mode:2.4_11g_2437
95 Tested by:28756 CU
=] 0O DS Os DSOS HOOUOUOToPOO PO A OOUETOOO OSSO TSON HONOUOIOTosOPFEOOTSS SOTOTO TSRO HOSPSSSTOS SOOI SN
eak | it erg
-
£
S
3 65
o
o " ’
- Avg Limit (dBul/m)
55
&)
=]
45} S L5
4 o
9
35} 1 N
25
1 [l 8
Frequency (GHzJ
Fange (GHD) FEUAEH Rai/htin  Detivg Tyge Sieep Plo  Fompo/fode Fosition Fangs (6} REWBD Ref/Riin Dot/ Tye = Fls  Foupolfods Fosition
FCC Port|5C 2.46Hz RSE.TST 38315 26 Jun 2815 Rev 9.5 24 Sep 2819

VERTICAL

Page 135 of 164

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: 12875574-E2V1 DATE: 1/30/2020
FCC ID: SBVRM024 IC: 5373A-RM024

RADIATED EMISSIONS

Marker Frequency Meter Det AF T346 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 *1.46896 39.29 PK2 28.4 -21.2 46.49 - - 74 -27.51 190 127 H
*1.46889 28.07 MAv1 28.4 -21.2 35.27 54 -18.73 - - 190 127 H
4 *1.4631 38.22 PK2 28.4 -21.3 45.32 - - 74 -28.68 246 131 \4
*1.46312 26.91 MAv1 28.4 -21.3 34.01 54 -19.99 - - 246 131 \4
2 *4.87228 45.64 PK2 34.1 -28.6 51.14 - - 74 -22.86 13 157 H
*4.87232 34.07 MAv1 34.1 -28.6 39.57 54 -14.43 - - 13 157 H
3 *7.30689 46.02 PK2 35.8 -23.4 58.42 - - 74 -15.58 350 112 H
*7.30701 34.06 MAv1 35.8 -23.4 46.46 54 -7.54 - - 350 112 H
5 *4.88439 45.94 PK2 34.1 -28.8 51.24 - - 74 -22.76 272 120 \4
*4.88227 32.88 MAv1 34.1 -28.8 38.18 54 -15.82 - - 272 120 \4
6 *7.3084 44.69 PK2 35.8 -23.4 57.09 - - 74 -16.91 344 197 \4
*7.31023 32.92 MAv1 35.8 -23.4 45.32 54 -8.68 - - 344 197 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average

Page 136 of 164

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: 12875574-E2V1
FCC ID: SBVRM024

DATE: 1/30/2020
IC: 5373A-RM024

HIGH CHANNEL, CH 11 RESULTS

_UL Fremont,5n Chomber A

2819 Nov 13

89:26: 02

(dBul/m)

Avg Limit (dBuUl/m2

[N
Radicted Emissions 3-Meters

| Project MNumker: 12875574
Config:EUT+5uppart Equipnent
Mode:2.4_11g_2462

5 ‘
95 Tested by:28756 CU
2 OSSOSO SO { ,,,,,,,,,,,,,
eak Limit sm) | i |
65

Frequency (GHzJ

Rangs (GHz) BB
13 1M -6} / 388

faf/itin Det/ivg Tupe Swomp
WAB PERUPir Bug(RHS)  Thasectbut

Pts  Fsmoffeds Position
0-36Bdegs

Range (6
[ ] 338

REWVBY
58038

Ref/Attn Det/fng Tupe Suoop
87/8 PERK/Far Rug(RHS)  STdseciiu

Plo foups/fode Fosltion
L MAH [

FCC Port|5C 2. 4GH= RSE. TST 38915 26 Jun 2815

Rev 9.5 24 Sep 2819

HORIZONTAL

IWRUL Fremont,5m Chomkber A 2819 Now 13 @9:28:82
Rodioted Emissions 3-Meters
| Project MNumker: 12875574
Config:EUT+Suppart Equipment
Mode:2.4_11g_2462
g5 =
= Tested by:28756 CU
=] 00O OEo OO BT SPOs DSOS HVOUOUOToPOSPSOTH | UBTOOO OSSO TSON HONOUIOToOOP OO SOTOTO TSRO HOSPTSTPS SOOI S
eak | it CdBul/m)
-
£
S
3 65
o
o
- Avg Limit (dBul/m)
55
5 ;
45.... S 2
4
o
35} RV oo SOSS
25
1 [l 8
Frequency (GHzJ
Fange (GHD) FEUAEH Rai/htin  Detivg Tyge Sieep Plo  Fompo/fode Fosition Fangs (6} REWBD Ref/Riin Dot/ Tye = Fls  Foupolfods Fosition
FCC Port|5C 2.46Hz RSE.TST 38315 26 Jun 2815 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 12875574-E2V1 DATE: 1/30/2020
FCC ID: SBVRM024 IC: 5373A-RM024

RADIATED EMISSIONS

Marker Frequency Meter Det AF T346 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 *1.48007 38.29 PK2 28.4 -21.3 45.39 - - 74 -28.61 221 119 H
*1.47838 27.23 MAv1 28.4 -21.2 34.43 54 -19.57 - - 221 119 H
4 *1.47825 39.1 PK2 28.4 -21.2 46.3 - - 74 -27.7 194 154 \4
*1.47882 27.87 MAv1 28.4 -21.2 35.07 54 -18.93 - - 194 154 \4
2 *4.92293 47.84 PK2 34.2 -29.1 52.94 - - 74 -21.06 216 213 H
*4.92247 35.97 MAv1 34.2 -29.1 41.07 54 -12.93 - - 216 213 H
3 *7.38824 46.51 PK2 35.7 -23.9 58.31 - - 74 -15.69 228 146 H
*7.38798 34.25 MAv1 35.7 -23.9 46.05 54 -7.95 - - 228 146 H
5 *4.92594 50.71 PK2 34.2 -29.1 55.81 - - 74 -18.19 249 101 \4
*4.92598 36.7 MAv1 34.2 -29.1 418 54 -12.2 - - 249 101 \4
6 *7.38292 44.75 PK2 35.8 -23.8 56.75 - - 74 -17.25 24 195 \4
*7.38334 325 MAv1 35.8 -23.8 44.5 54 -9.5 - - 24 195 \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: 12875574-E2V1
FCC ID: SBVRM024

DATE: 1/30/2020
IC: 5373A-RM024

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

| 25Ul Fremont — Chanber K
25

2819 Nov 15 17:32:89

Restricted Bondedge
Project MNumber:12875574_ 524
115 Client:Sonos
Config:EUT + Support Equipment
Mode DTS 11n HT2B_2412 W
185 — Tested by 18629 RL
/ﬁ/\\q\f‘f’\'\/\
S PSS S S — 7
/ :
o i
n [
£ !
= 75l
@
o
g5
e verog mit CdBulim) ;
Fopm—— B A b AT e =
45 i
35
2.31 18 . 5MH=z/ 2.415
Freguency (GHz2
Rongs (GHz] REU/UE Fel/Atin  Dat/fvg Mode Geee Fie  dSupsifode Position Rarge (Gitz) [ Ref/Alln  Det/fvg Hode Susep Fls  ups/fode  Posilion
1:2.31-2.415 IMC-JB) /M 18312 PEAK/Fler fug(RMS)  Smseclfute) S0 MAXH 181 degs 177 It MC-JE/M 183/ ER/Par PugCR e (i TR 191 dege H
Low CH BE - H.TST 33915 28 Dec 2015 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF Amp/Cbl/F DC Corr Corrected Average Margin Peak PK Margin Azimuth Height Polarity
(GHz) Reading EMC4294 Itr/Pad (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) dB/m) (dB) dBuv/m (dBuV/m; dBuv/m
1 *2.39 51.07 Pk 31.9 -14.1 0 68.87 - 74 -5.13 191 177 H
2 *2.3899 50.93 Pk 31.9 -14.1 0 68.73 - - 74 -5.27 191 177 H
3 *2.39 30.59 RMS 31.9 -14.1 .09 48.48 54 -5.52 - - 191 177 H
4 *2.38998 33.29 RMS 31.9 -14.1 .09 51.18 54 -2.82 191 177 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12875574-E2V1
FCC ID: SBVRM024

DATE: 1/30/2020
IC: 5373A-RM024

VERTICAL RESULT

1 ,\%UL Fremant — Chamber K 2819 Nov 15 17:17:57
E
Restricted Bondedge
Project Number: 12875574 524
L Client:Sonos .
Config:EUT + Support Equipment
Mode DTS 11n HT2B_2412 \
L Tested by: 18629 RL [ W W
/
S S /
f
/
85 ........... “
- Iy
£ Peak L dBu f
3 75l A
@ -
= é Y
g5 f
WI'
55 sroge Lim dBulim) ) » “JMM,FM A
—— 7 T Y=o Sy v 3
L OO SO USSNS SOUOOOSOUNPO OO0 OSTOSSSRUUOY WPOSRUS U SNSRI MOV P ... cl.. ANSSOISIINS SRRSO SR
35
2.31 18 . SMH=z/ 2.415
Frequency (GHz)
Fange (GHz) RGN Ral/Attn  Dat/fvg Madk St Ptz $oape/fode  Position Rarge (G2) FEN/IBA Rel/Altn  Det/frg Mode Susep Fls  Bompeffode  Porilion
Low CH BE - U.TST 38915 28 Dec 2815 Rev 9.5 24 Sep 2019
Marker Frequency Meter Det AF AMpIChI/F DC Corr Corrected Average Margin Peak PK Margin Azimuth Height Polarity
(GH2) Reading EMC4294 Itr/Pad (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) dB/m) (dB) dBuv/m (dBuV/m; dBuv/m
1 *2.39 52.14 Pk 31.9 -14.1 0 69.94 - 74 -4.06 279 128 \
2 *2.38993 52.82 Pk 31.9 -14.1 0 70.62 - - 74 -3.38 279 128 \
3 *2.39 33.91 RMS 31.9 -14.1 .09 51.8 54 -2.2 - - 279 128 \
4 *2.38983 34.94 RMS 31.9 -14.1 .09 52.83 54 -1.17 279 128 \
*

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12875574-E2V1 DATE: 1/30/2020
FCC ID: SBVRM024 IC: 5373A-RM024

BANDEDGE (LOW CHANNEL, CH 2)

HORIZONTAL RESULT

,‘,\%UL Fremont — Chamber K 2819 Nov I8 16:51:52
2
Restricted Bondedge
Project Number:12875574
L Client:Sonos
Config:EUT + Support Equipment o,
Mode:2.4_11n HT2B_2417_H 4
] e B Tested by:28756 Cl /v
95| : £ /V\
/
85}
£ Peok L dBu
3 75
@
o
g5
serage Lim Buly
55 =
FETEREA e AT ™
] N S ;
35
2.3 ' 3. 5MH=/ 7415
Frequency (GHz)
fange (GHed [ Fef/Attn  Dat/fvg Mods Suoep Fte  foupsifode  Position Rarge (GHz] [ Ref/btn  Det/fvg Hods Susep Fis  Foupsifode Position
1:001-2.415 MC-JE) /M 1BS/12 PERK/Pir Avg(RHS)  Smseciéulc) 9008 MAXH 75 dege 120 cal 2:2731-2.415 IMC-Jd3/IK 1BM12 AER/Par RuglRMS]  Gesecliutol  BEEE  1BUTAUG 5 degs 126 cn W
Low CH BE - H.TST 39915 28 Dec 2815 Rev 9.5 24 Sep 26819
Marker Frequency Meter Det AF Amp/Cbl/F DC Corr Corrected Average Margin Peak PK Margin Azimuth Height Polarity
(GHz) Reading EMC4294 Itr/Pad (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) dB/m) (dB) (dBuV/m; (dBuV/m; dBuv/m
1 *2.39 45.83 Pk 31.9 -14.1 0 63.63 - - 74 -10.37 75 128 H
2 *2.38921 47.8 Pk 31.9 -14.1 0 65.6 - - 74 -8.4 75 128 H
3 *2.39 31.59 RMS 31.9 -14.1 .09 49.48 54 -4.52 - - 75 128 H
4 *2.38884 32.03 RMS 31.9 -14.1 .09 49.92 54 -4.08 - - 75 128 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12875574-E2V1
FCC ID: SBVRM024

DATE: 1/30/2020
IC: 5373A-RM024

VERTICAL RESULT

| 25Ul Fremont — Chanber K 2819 Nov I8 18:41:81
2
Restricted Bondedge
Praject Humber: 12875574
L Client:Sonos o
Config:EUT + Support Equipment ;
Mode:Z.4_11n HT28_2417_U ¥
L Tested by:28756 Cl i
!
L ———NY>S$€i i :
I
oW il
L T s «JL‘ _‘,\u‘ "
- i
£ Peok L dBu L
3 75=
£ 2 |
&5 ™
4o bimit CaBubymd T T
sl fverege Eimit CdBuUYm) o i ; 4
Ui s g P g T el #
/1 SO SOOI (SNSRI NSRSV NSRS VIOR NPT NPT . ook SROTRSPIPRPSIOSIUTE APPSR SIS
35
2.31 18 . SMH=z/ 2.415
Freguency (GHz)
Range (GHz) REU/BU — Rel/Attn  Dat/Avg Mode Gomme Fts  fSups/Mode  Pesition Rarge (6Hz) FEA/UBH Ref/Altn  Det/Rvg Hode Susep Pls  FoepsfMods  Posilion
[[n Chomber K 2.4 11n HT28 2417 U g17.5 Hargin -.5.0AT 38915 28 Dec 2615 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF Amp/CbI/F DC Corr Corrected Average Margin Peak PK Margin Azimuth Height Polarity
(GH2) Reading EMC4294 Itr/Pad (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) dB/m) (dB) dBuv/m (dBuV/m; dBuv/m
1 2.39 47.9 Pk 319 141 0 65.7 - 74 83 120 150 v
2 *2.38807 | 5151 Pk 319 142 0 69.21 - - 74 .79 120 150 v
3 *2.39 34.22 RMS 319 141 .09 52.11 54 -1.89 - - 120 150 v
4 *2.38085 | 35.61 RMS 319 141 .09 535 54 -5 120 150 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12875574-E2V1

FCC ID: SBVRM024

DATE: 1/30/2020
IC: 5373A-RM024

BANDEDGE (HIGH CHANNEL, CH 10)

HORIZONTAL RESULT

UL Fremont — Chamber

K

125 2819 Nov I8 11:38:45
o2
Restricted Bondedge
Project Number: 12875574
L Client:Sonos
Config:EUT + Support Equipment
Mode:2.4_11n HT2B_2457_H
185 Tested by:28756 Cl
a5
85
e
5 75
@
]

35
2.46 T8 . 3MH=z/ 2.563
Frequency (GHz)
fange (GHed [ Fef/Attn  Dat/fvg Mods Suoep Fte  foupsifode Position Rarge (GHz) [ Ref/btn  Det/fvg Hods Susep Fis  Foupsifode Position
1:2.46-2.563 MC-JE) /M 1BS/12 PERK/Pir Avg(RHS)  Smseciéulc) 9008 MAXH 135 dogs 186 o 2:246-2.56: IMC-3d83/0K 1812 AER/Par RvgCRMS)  Besecliulol  BEBR 1BUTAUG 135 degs 186
High CH BE - H. TST 12746 O Oct 2819 Rev 9.5 24 Sep 26819
Marker Frequency Meter Det AF Amp/Cbl/F DC Corr Corrected Average Margin Peak PK Margin Azimuth Height Polarity
(GHz) Reading EMC4294 Itr/Pad (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) dB/m) (dB) dBuv/m (dBuV/m; dBuv/m
1 *2.4835 50.32 Pk 32.5 -14.1 0 68.72 - 74 -5.28 135 186 H
2 * 2.48391 50.81 Pk 32.5 -14.1 0 69.21 - - 74 -4.79 135 186 H
3 *2.4835 33.96 RMS 32.5 -14.1 .09 52.45 54 -1.55 - - 135 186 H
4 * 2.48355 34.87 RMS 32.5 -14.1 .09 53.36 54 -.64 135 186 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12875574-E2V1
FCC ID: SBVRM024

DATE: 1/30/2020
IC: 5373A-RM024

VERTICAL RESULT

| 25Ul Fremont — Chanber K 2819 Nov 18  I1:03:B6
2
Restricted Bondedge
Praject Humber: 12875574
L Client:Sonos
W Config:EUT + Support Equipment
' Y
Mode:Z.4_11n HT28_2457_U
L T e I N A Tested by:28756 Cl
11 RN S NUSSNSNE S SSMSNSS FSSS——— N————
\
4
..... N
a5 VA
~ §/ Wal
§ 5 L] \ Peak Lim CdBull/in
z VT
= W, c
£5 LT i
W m\u‘“wd
; i |
- fiverac: m.u““.-ﬁ‘ﬁ."’w‘m" b Wkt it Ml i "
o i
5 [~ H
1 PRSP SRRSO PSPPSRt SEUPRIURNRR Y AR i socct e cbcs oo oo Y RO Py ey S USRNSSR
35
2.46 18, 3MH=z/ 2.563
Freguency (GHz)
Rengs (GHz) FEUAEN  Rel/Atin Dablfeg fode Goeep Fie  Sups/Mode  Position Fange (Gz) FEUE Ref/Alln  Det/fvg Mode Susep Pls  FoepsfMods  Posilion
High CH BE - U.TS5T (2746 3 Oct 2819 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF Ampl/ChI/F DC Corr Corrected Average Margin Peak PK Margin Azimuth Height Polarity
(GH2) Reading EMC4294 Itr/Pad (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) dB/m) (dB) dBuv/m (dBuV/m; dBuv/m
1 *2.4835 46.5 Pk 32.5 -14.1 0 64.9 - 74 01 119 133 v
2 *2.48566 | 49.74 Pk 32.5 14 0 68.24 - - 74 5.76 119 133 v
3 *2.4835 33.08 RMS 32.5 141 .09 51.57 54 243 - - 119 133 v
4 *2.48535 | 3454 RMS 32.5 14 .09 53.13 54 -.87 119 133 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12875574-E2V1

DATE: 1/30/2020
FCC ID: SBVRM024

IC: 5373A-RM024

BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

| 5L Fremant - Chorber K
o2

2819 Nov 18 13:46:35

Restricted Bondedge

Project Number: 12875574
Client:Sonos

Config:EUT + Support Equipment
Mode:2.4_11n HT28_2462 _H
Tested by: 28756 CU

/ml

CdBull

ki L " |
o ik RSP
45 - s AT - o~
d s ety
35
2.46 T8 . 3MH=z/ 2.563
Frequency (GHz)
fange (GHed [ Fef/Attn  Dat/fvg Mods Suoep Fte  foupsifode  Position Rarge (GHz) [ Ref/btn  Det/fvg Hods Susep Fis  Foupsifode Position
1:2.46-2.563 MC-JE) /M 1BS/12 PERK/Pir Avg(RHS)  Smseciéulc) 9008 MAXH 153 degs 185 o 22462 56 IMC-JdE3/IK 1812 AERPar RugUG)  Besec(iulo) BB IBHTAG 153 degs 185 c
High CH BE - H. TST 12746 O Oct 2819 Rev 9.5 24 Sep 26819
Marker Frequency Meter Det AF Amp/Cbl/F DC Corr Corrected Average Margin Peak PK Margin Azimuth Height Polarity
(GHz) Reading EMC4294 Itr/Pad (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
(dBuv) dB/m) (dB) dBuv/m (dBuV/m; dBuv/m
1 *2.4835 47.54 Pk 32.5 -14.1 0 65.94 - - 74 -8.06 153 185 H
2 * 2.48368 52.98 Pk 32.5 -14.1 0 71.38 - - 74 -2.62 153 185 H
3 *2.4835 32.14 RMS 32.5 -14.1 .09 50.63 54 -3.37 - - 153 185 H
4 * 2.48355 33.78 RMS 32.5 -14.1 .09 52.27 54 -1.73 - - 153 185 H

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

RMS - RMS detection

Page 145 of 164

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: 12875574-E2V1
FCC ID: SBVRM024

DATE: 1/30/2020
IC: 5373A-RM024

VERTICAL RESULT

1,\,SLJL Fremant — Chamber K 2819 Nov 18 13:38:87
-
Restricted Bondedge
Project Number: 12875574
L Cllent:Sonos
Moo N Config:EUT + Support Equipment
TEAWE Mode:Z.4_11n HT28_2462_U
18514 2 T e s S S Tested by:2B756 Cl
95| I Bl B
2
g [ Peck Limit (dBu
3 75 i :
2 \"}r" :
2 Wowd N ;
Wl |
- | Aver 1:"* ‘MMWWMWM‘M i L TR
e o
/1 SO SHSOVPRRPPRORS CFPRSORIROSOTONS Moot ovcnc. czire e e T N G RIS SO WO URISARY (SURP SRR UL ORI TOSOTRUE BT
35
2.46 0. 3iH=z/ 2563
Freguency (GHz)
Range (GHz) REUABU  — Ref/Attn  Dat/ivg Hode Gomme Pl ¥Supa/ode Position Rarge (GHz) FEA/UBS Ref/Altn  Det/Rvg Hode Susep Pls  FSups/Pode  Posilion
High CH BE - U.TS5T (2746 3 Oct 2819 Rev 9.5 24 Sep 2819
Marker Frequency Meter Det AF Amp/Cbl/F DC Corr Corrected Average Margin Peak PK Margin Azimuth Height Polarity
(GHz) Readi EMC4294 Itr/Pad (dB) Reading Limit (dB) Limit (dB) (Degs) (cm)
ng (dB/m) (dB) (dBuv/m) (dBuv/m) (dBuVv/m)
(dBuv)
1 * 2.4835 46.89 Pk 325 -14.1 0 65.29 74 -8.71 46 185 \
2 * 2.48563 54.45 Pk 325 -14 0 72.95 - - 74 -1.05 46 185 \
3 *2.4835 31.95 RMS 325 -14.1 .09 50.44 54 -3.56 - - 46 185 \
4 * 2.48543 33.09 RMS 325 -14 .09 51.68 54 -2.32 46 185 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12875574-E2V1
FCC ID: SBVRM024

DATE: 1/30/2020
IC: 5373A-RM024

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

~UL Fremont,5m Chomber A

2619 Now 11

28:16:58

11

Fadioted Emissions 3-Meters

Project Mumber:12875574
|Client Sonos

Config:EUT + Support Equipment

Mode:2.4_1In HTZ2B8_2412

Tested by: 18629 RL

I LS S| B

[

85

Peck Limit (dBul/m

7

CaBul/ m)

Freguency (GHzJ

8

Ronge (BHz) REW UBU Ref/hittn  Det/ivg Type Sueep Pts  ¥5wps/Mode Position Ronge (BHz) RNV Ref/Attn  Dei/vg Tupe Sueep Pts  $5epe/Mode  Fosition
1:1=3 1MC-fcH ) /36 a7 PER/Pur Rvg(RMG)  TToec(Auto) 6BBA  MAH 8-3 ".ﬂ:p 3:3-18 1M(-6B)/38k 8778 FEAK/Par- g (RVE FTdrsec(futo] 18k HAXH -3 Bdags H
FCC ParilSC 2. 4GHz RSE.TST 30915 26 Jun 2015 Row 9.5 24 Sep 2819
WIEUL Fremont, 5m Chomber A 2819 Nov 11 28:16:58
Fadioted Emissions 3-Meters
a5 Project Number:12875574
L ISl
Config:EUT + Support Equipment
Mode:2.4_1In HTZ2B8_2412
Lo OSSO OO OSSO  SOSSSOSSOO SO Tested by: 18629 RL
85
Peok Limit (dBul/m
S —
&
-
3 65
o
5 -1
= Avg Limit CdBul/md
] B
s} 5]
=} =1
SO SOSOS i n-
3
]| S— D Aty
s
d 8
Freguency (GHzJ
Ronge (6Hz) REW UBU Ref/fittn  Det/ivg Type Sueep Pts  ¥owps/fode Position Ronge (BHz) RNV Ref/fttn  Detfvg Type Sueep Pts  $5epe/Mode  Fosition
FCC ParilSC 2. 4GHz RSE.TST 30915 26 Jun 2015 Row 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 12875574-E2V1 DATE: 1/30/2020
FCC ID: SBVRM024 IC: 5373A-RM024

RADIATED EMISSIONS

Frequency Meter Det AF 7346 AmpICbI/FItr/P DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

*4.82359 46.08 PK2 34.4 -27.8 0 52.68 - - 74 -21.32 223 188 H

*4.82289 34.98 MAv1 34.4 -27.8 .09 41.67 54 -12.33 - - 223 188 H
*4.8234 46.85 PK2 34.4 -27.8 0 53.45 - - 74 -20.55 238 103 \

* 4.82302 35.63 MAv1 34.4 -27.8 .09 42.32 54 -11.68 - - 238 103 \
3.37484 31.03 MAv1 32.8 -29.7 .09 34.22 - - - - 208 116 \
3.37763 42.12 PK2 32.8 -29.7 0 45.22 - - - - 360 121 H
3.37791 31.56 MAv1 32.8 -29.7 .09 34.75 - - - - 360 121 H
3.38022 41.75 PK2 32.8 -29.8 0 44.75 - - - - 208 116 \
7.23183 47.53 PK2 36 -24.1 0 59.43 - - - - 254 230 H
7.23669 34.18 MAv1 359 -24.1 .09 46.07 - - - - 254 230 H
7.23841 31.57 MAv1 359 -24.1 .09 43.46 - - - - 141 102 \
7.24307 45.82 PK2 35.8 -24.1 0 57.52 - - - - 141 102 \

* - 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: 12875574-E2V1
FCC ID: SBVRM024

DATE: 1/30/2020
IC: 5373A-RM024

MID CHANNEL, CH 6 RESULTS

H:UL Fremont, 5m Chomber A 2819 Nov 11 21:13:38
Fadioted Emissions 3-Meters
Project Mumber:12875574

7SO DSOS OOOUR SR DR S e Pt
Config:EUT + Support Equipment

95 Mode:2.4_11n HT28_2437

Tested by: 18629 RL

CdBul s/ m)

d 8
Freguency (GHzJ
Ronge (BHz) REW UBU Ref/hittn  Det/ivg Type Sueep Pts  ¥5eps/fode  FPosition | Ronge (BHz) RNV Ref/Attn  Dei/vg Tupe Sueep Pts  $5epe/Mode  Fosition
113 IMC-GB) /I 187718 FER/Far fvg(BG)  TTasecCiuto) 6ODD MK A-Fdogs| 3:3-18 IM-6E)/Fk BT FEAK/Par Mg (RE)  STdnsac(iuto) 1Bk WX -8

FCC Part15C 2. 4G4z RSE.TST 3A915 26 Jun 2815

Rew 9.5 24 Sep 2819

HORIZONTAL

WIEUL Fremont, 5m Chomber A 2819 Nov 11 21:13:38
Fadioted Emissions 3-Meters
a5 Project Number:12875574
S Pl
Config:EUT + Support Equipment
Mode:2.4_11n HT28_2437
Lo OO OUS OSSN SO SO Tested by: 18629 RL
85
Peok Limit (dBul/m
75 ==
&
=
- S O O O 06 O A
o
D .
= Avg Limit CdBul/md
b B O e
s]
- 9
45} 5L S -
5 =]
4
| A— JOULEN T e it At ORUEREONS OO ORI SURRSO: OSSO
25
R — — — - —_—— ey — 5
Freguency (GHzJ
Ronge (6Hz) REW UBU Ref/fittn  Det/ivg Type Sueep Pts  ¥owps/fode Position Ronge (BHz) RNV Ref/fttn  Detfvg Type Sueep Pts  $5epe/Mode  Fosition
FCC ParilSC 2. 4GHz RSE.TST 30915 26 Jun 2015 Rev 9.5 24 5ep 2019

VERTICAL
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REPORT NO: 12875574-E2V1 DATE: 1/30/2020
FCC ID: SBVRM024 IC: 5373A-RM024

RADIATED EMISSIONS

Frequency Meter Det AF 7346 AmpICbI/FItr/P DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*4.87367 45.71 PK2 34.1 -28.7 0 51.11 - - 74 -22.89 214 195 H
*4.87323 33.73 MAv1 34.1 -28.7 .09 39.22 54 -14.78 - - 214 195 H
*7.31213 44.44 PK2 35.7 -235 0 56.64 - - 74 -17.36 354 101 H
*7.31181 30.51 MAv1 35.7 -235 .09 42.8 54 -11.2 - - 354 101 H
*4.8732 45.03 PK2 34.1 -28.7 0 50.43 - - 74 -23.57 255 103 \
*4.87299 32.96 MAv1 34.1 -28.7 .09 38.45 54 -15.55 - - 255 103 \
*7.31389 44.32 PK2 35.7 -23.5 0 56.52 - - 74 -17.48 9 201 \
*7.30879 31.27 MAv1 35.8 -234 .09 43.76 54 -10.24 - - 9 201 \
3.40845 28.65 MAv1 32.8 -29.8 .09 31.74 - - - - 357 195 H
3.40861 40.09 PK2 32.8 -29.8 0 43.09 - - - - 357 195 H
3.40945 42.52 PK2 32.8 -29.8 0 45.52 - - - - 214 112 \
3.41451 31.68 MAv1 32.8 -29.8 .09 34.77 - - - - 214 112 \

* - 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: 12875574-E2V1
FCC ID: SBVRM024

DATE: 1/30/2020
IC: 5373A-RM024

HIGH CHANNEL, CH 11 RESULTS

WIEUL Fremont, 5m Chomber A 2819 Nov 11 22:18:56
Fadioted Emissions 3-Meters
Project Mumber:12875574

185} “|Client  Sonos
Confi ig EUT + Juppnrt Ewapmemt
Mode:2.4_11n HT28_246

[ OSSO OR OSSO SO | S Tested by: 18629 RL

85

Peok Limit (dBul/m “
75 = E—

CdBul s/ m)

25
d 8
Freguency (GHzJ
Ronge (BHz) REW UBU Ref/hittn  Det/ivg Type Sueep Pts  ¥5eps/fode  FPosition | Ronge (BHz) RNV REF/HLLH Det/fvg Tupe Sueep Pts  $5epe/Mode  Fosition
1:1=3 IMC-RcB) 30k 187/10 PER/Pur Rvg(RMG)  TToec(Auto) 6BBA  MAH 0-358degs| 3:3-18 14160 )/ 38k 7/8 FERK/Par- flvg (R STdrsec Bk HH B-358dags H

FCC Part15C 2. 4G4z RSE.TST 3A915 26 Jun 2815

Rew 9.5 24 Sep 2819

HORIZONTAL

WIEUL Fremont, 5m Chomber A 2819 Nov 11 22:18:56
Fadioted Emissions 3-Meters
a5 Project Number:12875574
1857 “|Client Soros
Confi ig EUT + Juppnrt Ewapmemt
Mode:2.4_11n HT28_246
Lo OO OSSO OSSO SO Tested by: 18629 RL
85}
Peok Limit (dBul/m
75 ==
£
- S O O O 6 S S S ———
®
T
= Avg Limit (dB m3
S NYYYYNNYYS——
[
5 [}
o
45 i T
@
1] ST P S R onyRUSSRORRN SNRRRSSRRMRUOORRSRORE PO 1% e e Lot fSSSORRTHES SERPASRRRNS SOOI SO OOOOOOR RSSO
25
- - - . - - - e L
Freguency (GHzJ
Ronge (6Hz) REW UBU Ref/fittn  Det/ivg Type Sueep Pts  ¥owps/fode Position Ronge (BHz) RNV Ref/fttn  Detfvg Type Sueep Pts  $5epe/Mode  Fosition
FCC Port15C 2 4G4z RSE.TST 38915 26 Jun 2815 Row 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 12875574-E2V1 DATE: 1/30/2020
FCC ID: SBVRM024 IC: 5373A-RM024

RADIATED EMISSIONS

Frequency Meter Det AF 7346 AmpICbI/FItr/P DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*3.50946 38.43 PK2 33.7 -29.4 0 42.73 - - 74 -31.27 345 127 H
*3.5012 27.03 MAv1 34.1 -29.6 .09 31.62 54 -22.38 - - 345 127 H
*4.92373 45.89 PK2 34.2 -29.1 0 50.99 - - 74 -23.01 213 207 H
*4.92391 34.74 MAv1 34.2 -29.1 .09 39.93 54 -14.07 - - 213 207 H
*7.38184 46.94 PK2 35.8 -23.8 0 58.94 - - 74 -15.06 261 203 H
*7.3823 33.21 MAv1 35.8 -23.8 .09 45.3 54 -8.7 - - 261 203 H
*4.91818 44.91 PK2 34.2 -29.1 0 50.01 - - 74 -23.99 237 111 \
*4.9236 33.17 MAv1 34.2 -29.1 .09 38.36 54 -15.64 - - 237 111 \
*7.38476 42.68 PK2 35.8 -23.8 0 54.68 - - 74 -19.32 327 113 \
*7.3845 28.54 MAv1 35.8 -23.8 .09 40.63 54 -13.37 - - 327 113 \
16.56179 20.82 MAv1 415 -18.7 .09 43.71 - - - - 316 134 \
16.56964 31.92 PK2 41.4 -18.3 0 55.02 - - - - 316 134 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average

Page 152 of 164

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: 12875574-E2V1 DATE: 1/30/2020
FCC ID: SBVRM024 IC: 5373A-RM024

9.2. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

WDIHUL Fremont — Chamber I 2819 Nowv 22 11:89 05

RF Emissiaons

e ; : Praject Number:12875574
i ! Client:Sonos

: : Config:EUT+Support Equipment
i : Mode:0TS_Worst Cose_Below 38

96 Tested by 28756 Cl)

78 Peak !’n\f CABulim)

:’R;\\

(dBullo | ts)

-58
el 1 i 78 36
Frequency (MHz)
REWAEY Rarge (MHz) FEL/UBY Ref/fittn  Det/fvy Hode Sueep Pis  WSwpz/Mode Position
38B0(-38)/388 BI/ [
1Bk(-3cB)/ 38 B3/2

10k (-3c8)/ 3B 6372
IBKC-30/3  B3/2

Rev 9.5 24 Sep 2819

FCC 15.2A9 Below 38MHz .TST 3A%15 23 Jon 2818

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF
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REPORT NO: 12875574-E2V1 DATE: 1/30/2020
FCC ID: SBVRM024 IC: 5373A-RM024

Below 30MHz Data

Marker Frequency Meter Det Loop Antenna Cables (dB) Dist Corr Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading (dB/m) 300m Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuv) dBuVolts)
1 .02528 49.61 Pk 15.1 0 -80 -15.29 59.53 -74.82 39.53 -54.82 0-360
4 .02638 47.88 Pk 15.2 0 -80 -16.92 59.16 -76.08 39.16 -56.08 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Antenna (dB/m) Cables (dB) Dist Corr 30m (dB) Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading 40Log Reading (dB) (Degs)
(dBuv) dBuVolts
2 1.05833 33.28 Pk 14.4 1 -40 7.78 27.13 -19.35 0-360
3 5.03974 18.72 Pk 14.9 2 -40 -6.18 29.5 -35.68 0-360
5 1.05279 32.43 Pk 14.4 1 -40 6.93 27.18 -20.25 0-360
6 4.67503 19.68 Pk 14.9 2 -40 -5.22 29.5 -34.72 0-360

Pk - Peak detector
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REPORT NO: 12875574-E2V1
FCC ID: SBVRM024

DATE: 1/30/2020
IC: 5373A-RM024

9.3. WORST CASE BELOW 1 GHz

gl:UL Fremont — Chamber I 2819 Nov 22 ©9:38:408
Radiated Emissions - 3 Meters
85 Project MNumber: 12875574
o Client:5onos
Conf ig:EUT+Support Equipment
Mode DTS _lorst Case Belaw
TS Tested by: 20756 CU
65
55
s
~
3 A5 EPRL teBt i
@
o
35
i T — ) | _—-"
it M
L i qu :
| —
36 BNEE] 1866
Frequency (MHz)
fange (R RE/UB Ref/Attn  Dot/Avg fods Swnop Pto Hups/thds  Position Rarge (PHz) TR Ref/fitn Det/hvg fods Suoep Fls  Fupa/fode  Position
136200 1ZBRC-BGB)/IM 0T/ FERR/LogPur-Uides  Amec(futo) 4580 MRXH B-3fdegs B | 3:208-1600 12B(-6480/IM 9718 PEAK/LogPur-Video  llnsec(hute) BOBR  MAMH 8-358deg H
FCC Port!SC 36-1BBEMHz . TST 38915 15 Jul 2814 Rev 9.5 24 Sep 2019

HORIZONTAL

QEUL Fremont - Chamber I 2819 Nowv 22 B9 38408
‘ ‘ | E Radiated Emizsions - 3 Mesters
Project Mumber: 12875574
g5 Client:Sonos
Config:EUT+Support Equipment
Mode DTS _lorst Case Belaw
TS Tested by: 20756 CU
B85
55

(dBull/m)

¢WU

Hi

188

Swecp

|
VW
i, L
s
5 ............
36 (I=C]
Frequency (MHz)
Range (NHz) Rl /VEY fef/Attn  Det/fvg Hodz Ptz #Supa/Mode  FPozition Range (MHz) e U Ref/Attn  Det/Pvg Hode Sucep

Fls  FoupsMode  Position

FCOC Port1SC 38-1BBBMHz . TST 38915 15 Jul 2814

Rev 9.5 24 Sep 26819

VERTICAL
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REPORT NO: 12875574-E2V1

FCC ID: SBVRM024

DATE: 1/30/2020
IC: 5373A-RM024

Below 1GHz DATA

Marker Frequency Meter Det AF Amp Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0184052 Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuV) (dB/m) (dBuVv/m)
1 50.5328 45.28 Pk 13.5 -31.3 27.48 40 -12.52 0-360 399 H
2 111.9187 48.4 Pk 18.7 -30.7 36.4 43.52 -7.12 0-360 299 H
3 133.5993 50.84 Pk 19.2 -30.7 39.34 43.52 -4.18 0-360 199 H
133.8211 47.39 Qp 19.2 -30.7 35.89 43.52 -7.63 357 216 H
4 39.5225 47.7 Pk 20.1 -31.3 36.5 40 -3.5 0-360 102 \4
39.4419 43.34 Qp 20.2 -31.3 32.24 40 -7.76 106 123 \
5 49.0024 55.28 Pk 14 -31.1 38.18 40 -1.82 0-360 102 \
49.0609 51.99 Qp 14 -31.1 34.89 40 -5.11 89 102 \
6 112.7477 45.35 Pk 18.8 -30.8 33.35 43.52 -10.17 0-360 102 \4

Pk - Peak detector

Qp - Quasi-Peak detector
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REPORT NO: 12875574-E2V1

FCC ID: SBVRM024

DATE: 1/30/2020
IC: 5373A-RM024

9.4. WORST CASE 18-26 GHz

WQKUL EMC 2819 Nov 22 15:17:43
RF Emissions
a5 Order Number: 12875574
Client:Sonos
Conf iguration: EUT+Support Equipment
Mode :DTS_Worst Case
85 Tested by / SN:28756 CU
75 Feok Limit CdBul/md
o
-
c
R65
5
T 55 Avg Limit (dBuV/m)
»
hal
a
3 45
@
°

-5

5

Frequency (GHz)

26.5

111826 1HC-38) /3

Rarge (GHz) RELABY Ref/ftin
5 59/2

Rangs (GHz) REL/VEY Ref/fittn  Det/fvy Mode Sueep

Pt #Supa/Mode  Labsl

(8-266Hz Te=t.TST 30915 6 Jon 2815

Rev 5.5 21 Oct 26819

HORIZONTAL

ngUL EMC 2019 Nov 22 15:17:43
RF Emissions
a5 Order Number: 12875574
Client:Sanos
Conf i guration: EUT+Support Equipment
- Mode :DTS_Worst Case
8 Tested ky / SN:20756 CUW
75 Feok Limit CdBuM/md
]
0
s B5
C
[
S
~ - Avg Limit (dBul/m)
5 2
i
3
R
& &
4 5
35 a SO S oo by
25
5
18
Frequency (GHz)
Farge (H2) REM/UB Ref/ttn  Det/fvg Hode Ronge (6Hz) REW/VB Ref/Attn  Det/Avg fode Sucep Pts fouparfodz Labe

26.5

(8-266Hz Test.TST 3B915 6 Jon 2815

Rev 8.5 21 Oct 26819

VERTICAL
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REPORT NO: 12875574-E2V1 DATE: 1/30/2020
FCC ID: SBVRM024 IC: 5373A-RM024

18 — 26GHz DATA

Marker Frequency Meter Det T447 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB)
(dBuV) (dBuVolts)
1 19.34394 68.56 Pk 32.7 -57 -9.5 34.76 54 -19.24 74 -39.24
2 20.91833 68.49 Pk 33.2 -57.3 -9.5 34.89 54 -19.11 74 -39.11
3 22.94511 68.69 Pk 33.7 -57.4 -9.5 35.49 54 -18.51 74 -38.51
4 19.40533 70.1 Pk 32.7 -56.9 -9.5 36.4 54 -17.6 74 -37.6
5 20.07967 69.33 Pk 32.9 -56.4 -9.5 36.33 54 -17.67 74 -37.67
6 23.59111 69.41 Pk 34.2 -57.2 -9.5 36.91 54 -17.09 74 -37.09

Pk - Peak detector
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REPORT NO: 12875574-E2V1 DATE: 1/30/2020
FCC ID: SBVRM024 IC: 5373A-RM024

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Fregueney of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 56 to 46
0.5-5 56 46
5-30 il S0
" 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: 12875574-E2V1 DATE: 1/30/2020
FCC ID: SBVRM024 IC: 5373A-RM024

AC Power Line Norm

LINE 1 RESULTS

1,JMLL Fremont, CA CE Room 14 Nov 2812 BO9.56:84
- Conducted RFI Uoltaoge
P13 NSNS SRS SUSUUNE SUUUNE WSS SO S SN S S S Project Noi 12875574
EUT Conf Ig:EUT + Support Equlpment
Test Valt/Freq: 120U/6BHz
= 7] IUSSSSRSUOOR ESSSSURSSSSSSUOU USSR SUSRIOS SURSUUOS SO SOSNN N SOUE SO i Test By:19498 ER
78 ...........
T
[}
i .
) | ; ;
il j'w
EJ ,,,,,,,
N St SN OR: SONSRUNt SURSURON SRRUURE SUSRONN SO JSNON SN SO OSS
15 i ﬂa 30
Freguency (MHz)
Range CHHz) REu/VBl Ref/Attn  Det/fvg Mods Sussp Ftz #Swps/Mode Lobe Ronge (Miz) REW/UBA Ref/fttn  Det/fvg Node Susep Fts  45ups/Modz  Lobal
1:.15-38 GhC -], /18 Op/la 1s/2.25kHz  13.3 1/URIT Line-Lt
FCC1S CE Closs B 158kHz-38MHz Stepping TST 38315 24 Feb 2816 Rev 9.5 26 Moy 2815
Range 1: Line-L1 .15 - 30MHz
Marker Frequenc Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuV) C1&C3 dBuv Class B (dB) Class B (dB)
QP Avg
1 .16125 32.44 Qp 1 0 10.1 42.64 65.4 -22.76 - -
2 .159 24.58 Ca 1 0 10.1 34.78 - - 55.52 -20.74
3 .5415 30.19 Qp 0 0 10.1 40.29 56 -15.71 - -
4 .53925 26.52 Ca 0 0 10.1 36.62 - - 46 -9.38
5 1.13325 22.96 Qp 0 1 10.1 33.16 56 -22.84 - -
6 1.13325 18.59 Ca 0 1 10.1 28.79 - - 46 -17.21
7 2.57775 25.44 Qp 0 1 10.1 35.64 56 -20.36 - -
8 2.57775 20.28 Ca 0 1 10.1 30.48 - - 46 -15.52
9 13.56 30.97 Qp 1 2 10.2 41.47 60 -18.53 - -
10 13.56 21.56 Ca 1 .2 10.2 32.06 - - 50 -17.94
11 16.2285 27.69 Qp 1 .3 10.3 38.39 60 -21.61 - -
12 16.2285 23.31 Ca 1 .3 10.3 34.01 - - 50 -15.99

Qp - Quasi-Peak detector
Ca - CISPR average detection

NOTE: Markers 9 and 10, 13.56MHz is an external NFC signal unrelated to the EUT.
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REPORT NO: 12875574-E2V1 DATE: 1/30/2020
FCC ID: SBVRM024 IC: 5373A-RM024

LINE 2 RESULTS

1,JMLL Fremont, CA CE Room 14 Nov 2812 BO9.56:84
N 3 i i A A Conducted RFI Ualtage
166 1500 Noma  Sanoe.
EUT CenfigiEUT + Support Equipment
Test Unlt/Freq: 12BU/6BHz
= OSSO SOOOOSUSSSUUUOOE WOUUUOUOUO SUSSUUUOOOt SOUUUOOS PRI SUSUR SO SO SOSOSSOSOUOOOOO : Test By:19498 ER
e e e o e
N BT —— e e e e
% ) | T ——
:J 33 5 i d =l
. RN T L3
TP | I i i | 1 i ¥ i
iy I;-@? A A A A S AAMAM 'A“m-\ﬁ,ﬁhh-«ﬁ;'.ﬂm'jwq\
22 ' ALY " . AT VAN AL Y |
i
Beeeeeeeerreeesbmmneeeeeeeeeeeteees st bbbt enneeeeees : ; AL
S S S T RN NS N S S
15 1 WE 38
Freguency (MHz)
Farge (HHz) [EIE Fef/fttn  Det/Avg Mode Susep Pte foups/Mode Lobel Fange (Miz} BB Ref/fttn Det/fvg Hode Suweap Pte  tSups/fode  Lobal
FCCIS CE Cloas B 158kH=-38MHz Stepping TST 3AS15 24 Feb 2616 Rev 9.5 26 May 2815
Range 2: Line-L2 .15 - 30MHz
Marker Frequenc Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuV) C2&C3 dBuv Class B (dB) Class B (dB)
QP Avg
13 .1545 32.25 Qp 1 0 10.1 42.45 65.75 -23.3 - -
14 .1545 23.99 Ca 1 0 10.1 34.19 - - 55.75 -21.56
15 .5415 29.78 Qp 0 0 10.1 39.88 56 -16.12 - -
16 .5415 26.97 Ca 0 0 10.1 37.07 - - 46 -8.93
17 2.11425 24.65 Qp 0 1 10.1 34.85 56 -21.15 - -
18 2.11425 20.55 Ca 0 1 10.1 30.75 - - 46 -15.25
19 3.48 25.95 Qp 0 1 10.1 36.15 56 -19.85 - -
20 3.48 21.36 Ca 0 1 10.1 31.56 - - 46 -14.44
21 13.56 28.06 Qp 1 2 10.2 38.56 60 -21.44 - -
22 13.56 21.4 Ca 1 2 10.2 31.9 - - 50 -18.1
23 16.2285 27.28 Qp 1 .3 10.3 37.98 60 -22.02 - -
24 16.2285 22.95 Ca 1 .3 10.3 33.65 - - 50 -16.35

Qp - Quasi-Peak detector
Ca - CISPR average detection

NOTE: Markers 21 and 22, 13.56MHz is an external NFC signal unrelated to the EUT.
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