REPORT NO: 12148309-E4V3

FCC ID:

SBVRMO017

DATE: 7/30/2019
IC: 5373A-RMO017

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

H:UL Fremont - Chamber K 2819 Mor 4 21:19:28
Radiated Emissions 3-Meters
195 Project Number: 12148383
Client:Sonos
Cnfig:EUT + Support Equipment
Mgde :UNIT 11n 5188
95 Tested by:45256 JB
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Frequency (GHz)
Ronge (6hiz) e/ VBl Ref/Attn  Dst/Avg Mode Susep Pl #5ups/Made Fosition| Renge (6Hz) REW/ VB Ref/Attn  Det/Avg fade Sucep Pte  #Supo/liods  Fosition
111588 IN-608)/38 87/ PEAK/Fur fug(RMS)  Fbmecc(huta) 9081 NAKH 8-360dege 5:6.15-18 M-6dE)/3Bx 877D PERK/Fur Avg(RHS) | Tsea(Aute) 18k MAWH B-3adens H
3:5.08-6.15 ING-608)/38k 111714 PEAK/Pur Avg(RMS)  1@incecCAuta) 3861  MAXA G-360de:
be.TST Rev 9.5 11 Jon 2819
H:UL Fremont - Chamber K 2819 Mor 4 21:19:28
Radiated Emissions 3-Meters
195 Project Number: 121483089
Cliient:Sonos
Config:EUT + Support Equipment
Mode :UNIT 11n 5188
95 Tested by:45256 JB
85
Peak Limit (dBuU/m)
7:
~ UN N Restr ted 1BuU/m
€
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5 6
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~ Avg Limit (dBulU/m)
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Frequency (GHz)
Ronge (6hiz) B/ VBl Ref/Attn  Det/Avg Mode Susep Pl #5ups/Made Fosition| Range (6Hz) REW/ VB Ref/Attn  Det/Avg fade Sucep Pte  #Supo/liods  Fosition
be.TST Rev 9.5 11 Jon 2819

Page 131 of 205

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 319-4000

FAX:(510) 661-0888




REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF T34 (aBim) AmplCHIFItTPad DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Non-. PKMargin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVim) (dB) (dBuVim) (dB) Restricted (dB) (Degs) (em)
(dBuV) (dBuVim) (dBuVim)
1.44 434 PK-U 0 .6 - - 74 -37.4 - - 288 47 H
* 144 36.72 ADR 25 32.42 54 -21.58 - - - - 288 47 H
3.453 456 PK-U 0 45.3 - - - - 68.2 -22.9 141 3 H
* 144 42.38 PK-U 0 35.58 - - 74 -38.42 - - 195 7 v
1.44 35.63 ADR 25 31.33 54 -22.67 - - - - 195 7 \
3.453 47.73 PK-U .| -32. 0 47.43 - - 68.2 -20.77 127 3 A
10.363 371 PK-U 4 -23. 0 51.4 - - - - 68.2 16.8 95 28 H
10.364 38.83 PK-U 4 -23. 0 53.13 - - - - 68.2 -15.07 42 105 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

MID CHANNEL RESULTS

| “:UL Fremont - Chamber K 20819 Mor 4 22:26:28
Radioted Emissions 3-Meters
= Project Number: 12148383
18 Clfient :Senos
Cohflg:EUT + Support Equipment
Mope :UNIT 11n HT28 52080
95 Tepted by:45256 JB
85
Peak Limit (dBuU/m)
7|:
2 UNII Non-Restricted (dBulU/m)
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v Avg Limit (dBul/m)
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Frequency (GHz)
Ronge (BHz) B/ VBl Ref/Attn  Dst/Avg Mode Susep Pts #5ups/Made Position| Ronge (6Hz) REW/ VB Ref/Attn  Det/Avg Hode Sue Pts  #oups/ode FPosition
111588 1NC-68)/3Bk 87 EAK /Par Avg(R futa) 9801 A 0-360dege| 5:6.15-18 IN(-6dB)/30%  87/B PEAK/Pur Avg(RHS) | Tsec(Auto) 18k MAWH 0-360degs |
3:5.08-6.15 INC-683/30k  111/14  PEAK/Pur Avg(RMS)  1B1nsec(Auta) 9881 HAKH G-360de:
b.TST Rev 9.5 11 Jon 2019
| “:UL Fremont - Chamber K 2819 Mor 4 22:26:28
Radioted Emissions 3-Meters
- Prp ject Number: 12148383
18 Clfient :Senos
Cohfig:EUT + Support Equipment
Mode ! UNIT 11n HT28 52080
95 Tested by:45256 JB
85
Peak Limit (dBulU/m)
7L_\'
2 UNII Non-Restricted (dBul/m)
3
5 65
w
° P /
v Avg Limit (dBul/m)
5|:
6
o
45 3
Hl:
3
o
25 T
1 18 18
Frequency (GHz)
Ronge (6Hz) ] Ref/Attn  Dst/Avg Mode Susep Pt #5ups/Made Position| Ronge (6z) REW/ VB Ref/Attn  Det/Avg fode Sucep Pts  #oupe/Miods Fosition
b.TST Rev 9.5 11 Jon 2019
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF T34 (aBim) AmplCHIFItTPad DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Non-. PKMargin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVim) (dB) (dBuVim) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuVim) (dBuVim)
*1.44 42.67 PK-U . -35.. 0 5.87 - - 74 -38.13 - 285 01 H
* 144 7.34 ADR . -35.. 25 . 54 -20.96 - - - - 285 1 H
3.467 45.09 PK-U - 0 - - - - 68.2 -23.41 141 7 H
* 144 15 PK-U . -35. 0 . - - 74 -38.65 - - 192 v
*1.44 34.79 ADR . -35.. 25 .4 54 -23.51 - - - - 192 v
3.467 77 PK-U .| -32. 0 4 - - - - 68.2 -20.73 274 A
10.394 39.5 PK-U 4 -23 0 53.9 - - - - 68.2 -14.3 327 H
10.399 39.78 PK-U 4 -22.9 0 54.28 - - - - 68.2 -13.92 360 198 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

HIGH CHANNEL RESULTS

| “:UL Fremont - Chamber K 20819 Mor 4 23:20:34
Radioted Emissions 3-Meters
= Project Number: 12148383
18 Clfent:Senos
Coff 1o EUT + Support Equipment
Mogle :UNIT 11n HT28 5248
95 Tested by:45256 JB
85
Peak Limit (dBuU/m)
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Frequency (GHz)
Ronge (BHz) B/ VBl Ref/Attn  Dst/Avg Mode Susep Pts #5ups/Made Position| Ronge (6Hz) REW/ VB Ref/Attn  Det/Avg Hode Susep Pts  #oups/ode FPosition
111588 IN-GB)/30k 87 EAK /Par Avg(R futa) 9801 A 0-360dege| 5:6.15-18 IN(-6dB)/30%  87/B PEAK/Pur Avg(RHS) | Tsec(Auto) 18k MAWH B-36degs F
3:5.08-6.15 INC-683/30k  111/14  PEAK/Pur Avg(RMS)  1B1nsec(Auta) 9881 HAKH G-360de:
f.TST Rev 9.5 11 Jon 2019
HI:UL Fremont - Chamber K 2819 Mor 4 23:20:34
Radioted Emissions 3-Meters
- Project Number: 12148383
18 ClI|ent:Senos
Cohfig:EUT + Support Equipment
Mode :UNIT 11n HT28 5248
95 Tested by:45256 JB
85
Peak Limit (dBulU/m)
7L_\'
2 UNII Non-Restricted (dBul/m)
3
5 65
w
° P - /
v Avg Limit (dBul/m)
5|:
6
4|: 4 aQ
Bl:
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o
25 frayhomtss
1 18 18
Frequency (GHz)
Ronge (6Hz) ] Ref/Attn  Dst/Avg Mode Susep Pt #5ups/Made Position| Ronge (6z) REW/ VB Ref/Attn  Det/Avg fode Sucep Pts  #oupe/Miods Fosition
b.TST Rev 9.5 11 Jon 2019
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF T34 (aBim) AmplCHIFItTPad DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Non-. PKMargin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVim) (dB) (dBuVim) (dB) Restricted (dB) (Degs) (em)
(dBu! (dBuVim) (dBuVim)
*1.44 4 PK-U 0 7. - - 74 -36.89 - 285 197 H
* 144 4 ADR 25 54 -21.89 - - - - 285 197 H
3.493 44 PK-U 0 - - - - 68.2 -23.97 162 227 H
* 144 4 PK-U 0 - - 74 -38.68 - - 200 27 v
*1.44 4 ADR 25 54 -22.84 - - - - 200 27 \
3.493 PK-U .| -32. 0 - - 68.2 -21.16 273 15 A
10.478 9.4 PK-U | -22.! 0 54. - - - 68.2 -14.04 314 02 H
10.479 40.96 PK-U | -22. 0 55.66 - - - - 68.2 -12.54 322 99 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

9.1.3. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHz BAND

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

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

UL Fremont - Chamber J 2019 Feb 26 16:87:58
Restricted Boandedge
*roject Number: 12148369

15 Tlient :Sonos

ZonfigEUT + Support Equipmert
Mode: T 1a_b32BMHz

Tested by: 19458 ER

My

T

s
17

S——

Peok Limit C(dBuls/m:

CdBul/m3

e

T hy
45
35
5.3 16MH=z/ 5.46
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
1:5.35.40 TH(-GB) /3 117/20 PEAK/Pur AvgRMS)  Oneeclhuto) 8B MAXH 25 dege 114 4 2:5.3-5.46 1M(-6dB3/3F 7/28 AER/Pur Avg(RYS)  Smsecliuto)  9EBT  1BEAUG 285 degs 114 cn
* not saved * Rev 9.5 11 Jan 2619
Warker Frequency Wieter Det AF ATO067 AmpICHUFIiPa 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)
*5.35 4482 Pk 4.3 0 57.92 74 -16.08 05 4
*5.356 46.97 Pk 4.4 0 0.17 - - 74 -13.83 05 4
*5.35 2.17 RMS 4.3 291 4818 54 -5.82 - - 05 4
4 *5.351 3345 RMS 4.3 291 4946 54 -4.54 - - 05 4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

VERTICAL RESULT

UL Fremont - Chamber J

2819 Feb 26 15:59:59

12
Restricted Bondedge
- “roject Number:12148369
N Client:Soros
ZonfigiEUT + Support Equipment
‘ m Vode:T1a_5328MHz
185 W Tested by: 19498 ER
9|: / \
85
A
£ Peok Linit (dBul/m
> 7|:
3
[aa}
o
B5H
55 3
@
41:
3|:
5.3 16MH=z/ 5.46
Frequency (GHz)
Range (6) RBI/UBU Ref/Attn  Jet/Avg Hode Sueep Pts #upoiliode FPesitior Range (@) RE/UBU Fef/Attn  Det/fvg Hode Sueep Pts #oups/ode Pasition
145.35.4 MCEB/N 17/ OEAKPir AvgRYS)  Gneecthute) 98T P 35 dege 125
% not saved % Rev 9.5 11 Jon 2019
Marker Frequency Meter Det AF AT0067 AmpICBIFitriPa 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)
*535 50.35 Pk 4. 0 634! 74 -10.55 35 25 \
*5.351 5366 Pk 4. 0 66.71 - - 74 -7.24 35 25 \4
*535 36.7 RMS 4. 291 52.7 54 -1.29 - - 35 25 \4
*535 369 RMS 4 291 529 54 -1.09 35 25 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

13KUL Fremo-~t - Charber J 2819 Mar 4 f1 B82:26
Rociated Zmissions 3-Meters
Project Number: 12148369
128 Client Sonos
Config EUT + Suppo~t Equipment
Mode:!UNII 1o 5268
185 Tested ky: 19458 ER
96
. Feck Limit (dBul/n2
! UNIT NorR=stric-ed (dbul/m)
£
3 66 AVE LT T TABUY Y
3
S 5
45 ! j i W
L, W
2 i
3g 9 | | " "y
I P TERTERL o
| MMMWW
1!:
a

%]
Freguency (GHz)

Rorge (Bz) REW/UBH Ref/At-n  Det/Avg Noce ueep Pte #Swpe/Mode Fosition Range (&1z) REW/UBII Ref/fttn  Dex/fve Mods Sueep [
1:1-5.68 Mi-EdB)/ 38k 87/ PERK/Pur Avg(RMS)  385mees(huto) 9A81  HAXH B-3fcsge H 5:615-18 M(-63B) 28k 8778 PEAK/Pur Avy(RMS) 1. Tseclfuto) 18k MAKA
3:5.08-6.15 W-EdB)/3Bk  T11/14  PEAK/Pur MgRMS)  1BlnsesCiuta) 9OA1  HAMH 8-36Acege H

Foups/fiode Fosi=im
0-360dsge

FCC Par-15C 3EHz UNIT RSE.TS™

Rev 9.5 "1 Jon 2613

HORIZONTAL

1BKUL Fremo-~t - Charber J 2819 Mar 4 f1 B82:26
Rociated Zmissions 3-Meters
Project Number: 12148369
128 Client Sonos
Config EUT + Suppo~t Equipment
Mode ! UNII 1o 5268
185 Tested ky: 19458 ER
98
e Feck Limit (dBul/n2
/
~ UNIT Non-==striczed UGdEul/ml
£
3 66 AVE TR T TEBUI7 WY
@
o
= 4 g
4E a
30 3
15
8
1 18 18
Freguency (GHz)
Range (Btiz) RE/UBI Ref/Atn  Det/Avg floce Suep Pte #oupeffiode  Fosition Fange (&2) ] Ref/ttn  Dew/ivg fods Suesp Fe  #oupsifode  Fosiio
FCC Por=15C 36Hz UNIT RSE.TS™ Rev 9.5 1 Jon 2013

VERTICAL
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF PRE0189055 Ampl DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Non- PKMargin Azimuth Height Polarity
(GHz Reading (dBim) d (dB) Reading (dBuVim) (dB) (dBuVim) (dB) Restricted (dB) (Degs) (em)
(dBuV) (dBuVim) (dBuVim)
*3.507 49.14 PK-U 304 -33.. .34 - - 74 -27.66 - 229 0f H
> 3.507 425 ADR 304 -33.. 291 .61 54 -11.39 - - - - 229 H
*1.44 54.63 PK-U 25. -35. .93 - - 74 -30.07 - - 7 H
*1.44 42.68 ADR 25. -35. 291 .89 54 -19.11 - - - - 7 H
* 1.4 58.88 PK-U 25. -35.. .08 - - 74 -25.92 - - 0
*1.44 42.48 ADR 25. -35. 291 .69 54 -19.31 - - - - 0 7 A
> 3.507 50.54 PK-U 304 -33.. 74 - - 74 -26.26 - - 2 3 \Y
> 3.507 46.33 ADR 304 -33.. 291 6.44 54 -7.56 - - - - 29 03 \Y
10.522 41.56 PK-U 384 -25.4 54.56 - - - - 68.2 -13.64 173 97 H
10.516 41.31 PK-U 384 -25. 54.41 - - - - 68.2 -13.79 351 06 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average

Page 140 of 205

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-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

MID CHANNEL RESULTS

13KUL Fremo-~t - Charber J 2819 Mar 4 13 22:E5
Rociated Zmissions 3-Meters
a Project Number: 12148369
120 Client Soros
Config EUT + Suppo~t Equipment
Mode:UNIT | 1a 53E8
185 Tested ky: 19458 ER
98
. Feck Limit (dBul/n2
/
~ UNIT Non-==striczed UGdEul/ml
£
3
J 60 AV LT T TABUI T
@
S w
= 5
45 | i Y
g T ot / i
BQWJ.‘WWW e
15
o
a
1 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Pte #oupefiode  Fosition Range (&2) EE] Ref/httn Dew/ivg fods Sueep Fe  #oups/fode Fosiimn
1:175.68 Hi-EdB)/38k  B7/D PERK/Pir AR5 3ESmces(huto) 861 HAMY -3hckge H | 5:615-18 MCE86)/28 8770 PERK/Pir Avy(RHS)  1.lcerifute) 1Bk MAXA 0-360dsge -
3:5.86-6.15 WOEB)/3Bk  111/14 PERK/Pur Ag®IE)  1Bluses(uto) 001 AR 0-3ckge H
FCC Par=15C 36Hz UNIT RSE.TS™

Rev 9.5 "1 Jon 2013

HORIZONTAL

13KUL Fremo-~t - Charber J 2819 Mar 4 13 22:E5
Rociated Zmissions 3-Meters
Project Number: 12148369
120 Client Soros
Config EUT + Suppo~t Equipment
Mode:UNIT | 1a 53E8
185 Tested ky: 19458 ER
96
Feck Limit (dBul/n2
7E
~ UNIT Non-==striczed UGdEul/ml
\E 7}
L AVE TR T TEBG AR
@
2 _ 6
45 = Q
30 at
15
a
1 18 18
Freguency (GHz)
Rarge (6H2) REW/UBU Ref/Aton  Det/vg Noce Suzep Pte #%upoffiode Position Range (@10 REW/UBU Ref/Attn  Dez/Ave Pods Suesp Pe ¥ps/fode Posizion
FCC Par-15C 3EHz UNIT RSE.TS™ Rev 9. "1 Jan 2013

VERTICAL
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

RADIATED EMISSIONS

Frequency Weter Dot “AF PREO189055 Ampl D Corr @B) Corecied Avg Limit Wargin Peak Limit PKWargin GNITNon- K Wargin Azimuth Feight Poarity
(GHz) Re: (dBim) d (dB) Reading (dBuVim) (@8) (dBuVim) (dB) Restriced (dB) (Degs) (em)
(@Buv) (dBuVim) (dBuVim)
3533 47.7. PK-U 4 -33. 45.03 - - 74 -28.97 - 229 08 H
*3533 413 ADR 2.91 416 54 124 N N N N 229 08 H
144 525 PK-U . N - 74 -32.19 N N 28 H
144 414 ADR 2.91 54 -20.38 N N N N 28 H
3533 49.55 PK-U - - 74 -27.15 - - 0
*3533 43.01 ADR 2.91 54 -10.78 N - v
*144 54.08 PK-U N - 74 -30.62 v
*144 44.21 ADR X -35. 2.91 y 54 17.58 - - - - v
10.599 42.35 PK-U X -25. 55.65 - - 68.2 12.55 H
10.597 40.94 PK-U X -25. 54.24 68.2 -13.96 4 2 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

HIGH CHANNEL RESULTS

~UL Fremoat - Charber J

2819 Mar 4 14 11:45

13
Rociated Zmissions 3-Meters
Project Number: 12148369
120 Client Soros
Config EUT + Suppo~t Equipment
Mode:UNIT [1a 5328
185 Tested ky: 19458 ER
96
. Feck Limit (dBul/n2
! UNIT Nor R=stric-ed CGdbul/m)
S
J 60 AV LT T TABUI T
g 5
45 1 : A
/ P R v v g
ot e
39 ; I ik T "M
i PR ARG e
.‘MLWWW
15
a

Freguency (GHz)

] 18

Rorge (Bz) REW/UBH Ref/At-n  Det/Avg Noce
1°5.88 W(-EdB)/3Bk  67/8

1
3:5.08-6.15 H-EdB)/3Bk 111714

ueep
PERK/Pir Avg®RMS)  385mees(huto) 9081 WAXH
PERK/Pur Avg®RMS)  10Tnses(huta) 9001 HARH

Pt #peffode Position Ronge (6iz) REW/VB Ref/fttn De-/Ave Motz
-3ckgs | 5671518 M-638) /20 8778 PEAK/PLr Avy(RIS)
-3k H

Susep Pe  #upsifiode Posizion
1leepifute) 18 Akt 0-36ecs

FCC Par-15C 3EHz UNIT RSE.TS™

Rev 9.5 "1 Jon 2013

HORIZONTAL

13KUL Fremo-~t - Charber J 2819 Mar 4 4 11:45
Rociated Zmissions 3-Meters
Project Number: 12148369
120 Client Soros
Config EUT + Suppo~t Equipment
Mode:UNIT 1o 5328
185 Tested ky: 19458 ER
96
Feck Limit (dBul/n2
7E
~ UNIT Non-==striczed UGdEul/ml
\E 7}
L AVE TR T TEBG AR
3
a
45 5 -
36 3
Q
15
a
1 18 18
Freguency (GHz)
Rarge (6H2) REW/UBU Ref/Aton  Det/vg Noce Pte #%upoffiode Position Range (@10 REW/UBU Ref/Attn  Dez/Ave Pods Suesp Pe ¥ps/fode Posizion
FCC Par-15C 3EHz UNIT RSE.TS™ Rev 9. "1 Jan 2013

VERTICAL
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF PRE0189055 Ampl DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Non- PKMargin Azimuth Height Polarity
(GHz) ding (dBim) d (dB) Reading (dBuVim) (dB) (dBuVim) (dB) Restricted (dB) (Degs) (em)
(dBuV) (dBuVim) (dBuVim)
* 3.547 48.19 PK-U . -33.. . - - 74 -28.81 - 3 H
547 41.46 ADR . -33. 291 B 54 -12.63 - - 3 H
*1.197 50.83 PK-U 4. -35. 5 - - 74 -34.87 7 H
*1.197 35.94 ADR 4. -35. 291 5 54 -26.85 - - 7 H
*1.204 47.49 PK-U 4. -35. 5. - - 74 -38.21 0
03 33.04 ADR 4. -35. 291 4.2 54 -29.75 - - 30( A
*3.547 50 PK-U . -33. 47 - - 74 =27 0: \Y
547 45.07 ADR . -33. 291 44.98 54 -9.02 - - 0: Vv
* 10.638 43.22 PK-U . -25 56. - - 74 -17.18 9 0 H
* 10.637. 56 ADR . -25 291 47. 54 -6.93 - - 9 0 H
*10.641 40.07 PK-U . -25 53. - - 74 -20.33 0 282 Vv
641 26.64 ADR . -25 291 43. 54 -10.85 - - 30 282 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

9.1.4. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.3 GHz BAND

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

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

1ZKUL Fremont - Chomber J 2019 Feb 25 18:24:52
Restricted Boandedge
- *roject Number: 12148369
I Tl ient:Sonos
ZonfigiEUT + Support Equipment
Made: T1n HTZ28 532BMH=z
1a5 VMV“V\/\ Tected by: 12981 Kil
95 ‘/v M\/\!\ |
85 / / \j \/\\\
1
"
£ L Peck Linit (dBul/m)
>
2 75 1 i
: / \N W
-
o
B5 i | 2
[
- .n,{ﬂmu\ww‘”w e :w L W " PR " o " bl Iy " m
1 |
W 5
bbb , el o o o I ; " N
o # o gl p i o
45
35
5.3 16MH=z/ 5.46
Frequency (GHz)
Rangs (GHz) REW/UBW Ref/fttn  Jet/fvy Mode Sueep Pts  #Sups/Mode  Pesitior Range (GHz! RBU/UBL Fef/fttn  Det/Avg Mode Sueep Pts  #Sups/Mode  Fasition
1:5.35.40 TH(-GB) /3 189/12 PEAK/Pur AvgRMS)  Oneeclhuto) 8B MAXH 306 dege 258 { 2:5.3-5.46 1M(-6dB3/3F 189/12 AER/Pur Avg(RYS)  Smsecliuto)  9EBT  1BEAUG 386 degs 250 on
BE 5.35-5.46GHz - H.TST Rev 9.5 11 Jan 2619
Warker Frequency Wieter Det AF ATO067 AmpICHUFIiPa 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)
*5.35 34.61 Pk 4. 7 0 60.21 - - 74 -13.79 06 59
*5.351 36.89 Pk 4. -8.7 0 6249 - - 74 -11.51 06 59
*5.35 2207 RMS 4. 8.7 25 5017 54 -3.83 - - 06 59
4 *5.352 225 RMS 4.4 7 25 50.7 54 -3.3 - - 06 59

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

VERTICAL RESULT

UL Fremont - Chamber J 2019 Feb 25 18:15:26
Restricted Bondedge
“roject Number:12148369

Client:Sonos
ZonfigiEUT + Support Equipment

Mode: 1 1n HTZ28 5328MHz

195 MMM Tested by: 12981 KiJ
9& -
a5 f \‘“

AW W Peok Limit (dBuls/m)
7|: |
Y — LY

Q\/EFG‘gE‘ !‘MMMWMM M M Vsl i gkl A eyl g

12

115

CdBul/m3

T
=
=M

=

55 4
30
&)
45
3|:
5.3 16MH=z/ 5.46
Frequency (GHz)
Range (6Hz) REABH Ref/Attn  Jet/Avy Node Sueep Pts ASupsfMode FPesitior Range (6Hz1 REUABH Fef/Attn  Det/Avg fode Sueep Pts  #Sups/Mode  Fasition
1:5.35.46 MNCBIB/M  100/12 JEK/Par AgHS)  Onseclhuto)  OBBI  HH 3B dege 129

BE 5.35-546GHz - U.TST Rev 9.5 11 Jan 2619

Marker Frequency Meter Det AF AT0067 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)
*5.35 379 Pk 4. 7 0 63.5 - - 74 -10.5 30 29 %
*5.353 4282 Pk 4.4 -8.7 0 68.52 - - 74 -5.48 30 29 \%
*5.35 2284 RMS 4. -8.7 25 5094 54 -3.06 - - 30 29 \%
*5.352 2478 RMS 4.4 7 25 5298 54 -1.02 - - 30 29 %

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

13KUL Fremo-~t - Charber J 2819 Mor 5 B9 41::z8
Rociated Zmissions 3-Meters
Project Number: 12148369
128 Client Sonos
Config EUT + Suppo~t Equipment
Mode:1'n HT2B 52€@8MH=z
185 Tested ky: 12981 KU
96
e Feck Limit (dBul/n2
! UNIT NorR=stric-ed (dbul/m)
£
3 66 AVE LT T TABUY Y
K 7 .
45 2 = o
38 1 W A
' W’“
1!:
a

18

Freguency (GHz)

Rorge (Bz) REW/UBH Ref/At-n  Det/Avg Noce
1:1-5.68 Mi-EdB)/ 38k 87/ PERK/Pur fvg (RMS)
3:5.08-6.15 H-EdB)/3Bk  T11/14  PEAK/Pur MRS

uesp Pt #peffode Position
36mess(iuta) 9B HA 0-36ceos H
18Tnse=(hute) 981 HAMH -3k H

Range (&1z) REW/UBII
5:615-18 M(-63B) /38K

Ref/fttn  Dex/fve Mods
878

o Sueep -
PERK/Pir Avy(RHS) 1. 1cecificto) 18k

P #Sups/Mode Posizion
MAKA B-36Bdegs

FCC Par-15C 3EHz UNIT RSE.TS™

Rev 9.5 "1 Jon 2613

HORIZONTAL

13;UL Fremo-~t - Charber J 2819 Mor 5 B9 41::z8
Rociated Zmissions 3-Meters
a Project Number: 12148369
128 Client Sonos
Config EUT + Suppo~t Equipment
Mode:1'n HT2B 52€@8MH=z
185 Tested ky: 12981 KU
98
e Feck Limit (dBul/n2
/
~ UNIT Non-==striczed UGdEul/ml
£
~
3 66 AVE TR T TEBUI7 WY
@
2 5 3
45 2 a
4
38 Ty iy s wes
15
8
1 18 18
Freguency (GHz)
Range (Btiz) RE/UBI Ref/Atn  Det/Avg floce Suep Pte #oupeffiode  Fosition Fange (&2) ] Ref/ttn  Dew/ivg fods Suesp Fe  #oupsifode  Fosiio
FCC Por=15C 36Hz UNIT RSE.TS™ Rev 9.5 1 Jon 2013

VERTICAL
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF PRE0189055 Ampl DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Non- PKMargin Azimuth Height Polarity
(GHz) Readi (dBim) d (dB) Reading (dBuVim) (dB) (dBuVim) (dB) Restricted (dB) (Degs) (em)
(dBuV) (dBuVim) (dBuVim)
*1.441 53.56 PK-U 0 .86 - 74 -31.14 - - 37 0: H
* 144 41.89 ADR 25 .69 54 -20.31 - - - - 37 0: H
> 3.507 48.52 PK-U 0 .72 - 74 -28.28 - - 245 3 H
> 3.507 423 ADR 25 42 54 -12 - - - - 245 23 H
*1.44 58.42 PK-U 0 7.72 - 74 -26.28 - - 339 305
* 144 41.98 ADR 25 .78 54 -20.22 - - - - 339 305 A
> 3.507 49.36 PK-U 0 .56 - 74 -27.44 - - 85 196 Vv
507 42.07 ADR . -33.. 25 a7 54 -12.23 - - - - 85 196 Vv
10.517. 41.25 PK-U .4 -25. 0 54.35 - - - - 68.2 -13.85 4“1 103 H
10.519 43.04 PK-U .4 -25. 0 56.14 - - - - 68.2 -12.06 82 207 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

MID CHANNEL RESULTS

HKUL Fremo-~t - Charber J 2819 Mor 5 f8 34:E5
Rociated Zmissions 3-Meters
Project Number: 12148369
185 Cljent Soros
Coffig EUT + Suppo~t Equipment
Mode: 1 'n HT28 53E8MHz
95 Tested ky: 12981 KU
85
Peak Limit CdBLU/m)
-5
2 UNZZ Non-Restricted (dBul/n)
~
3 65
3
- Avg Limit (dBud/m)
55 |
¢ )/ L o e 4
| LW A ..MWWM
AR

Freguency (GHz)

]

REW/UBH Ref/At-n  Det/Avg Noce
W(-EdB)/3Bk  67/8
H-EdB)/3Bk 111714

Rarge (6riz)
175,68

1
3:5.08-6.15

PERK/Pir Avg®RMS)  385mees(huto) 9081 WAXH
PERK/Pur Avg®RMS)  10Tnses(huta) 9001 HARH

Pte #Swpe/Mode Fosition Range (&1z) REW/UBII Ref/fttn  Dex/fve Mods
B-30dee H | 56 15-18 M(-6dB)/38k  §7/8

-3k H

o Sueep -
PERK/Pir Avy(RHS)  1.lcerifute) 1Bk MAXA

Pe  #upsifiode Posizion
0-36ecs

FCC Par-15C 3EHz UNIT RSE.TS™

Rev 9.5 "1 Jon 2013

HORIZONTAL

HKUL Fremo-~t - Charber J 2819 Mor 5 f8 34:E5
Rociated Zmissions 3-Meters
Project Number: 12148369
185 Client Soros
Config ET + Suppo~t Equipment
Mode: 1 'n HT28 53E8MHz
95 Tested ky: 12981 KU
85
Peak Limit CdBLU/m)
7E
2 UNZZ Non-Restricted (dBul/n)
3 65
< b
@
T
- Avg Limit (dBud/m)
55 =
> &
45 = a
4
35 o
25
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Suep Pte #oupeffiode  Fosition Fange (&2) ] Ref/kttn Dew/ivg fods Sueep Fe  #oupsifode Fosiimn
FCC Par-15C 3EHz UNIT RSE.TS™ Rev 9. "1 Jan 2013

VERTICAL
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REPORT NO: 12148309-E4V3

FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

RADIATED EMISSIONS

24 i l‘61’ PK-U 0 : .71’ - - ‘6;.2’ -27.49 163 H
> 3.507 48.75 PK-U 0 .95 - - 74 -28.05 - - 236 H
> 3.507 41.89 ADR 25 59 54 -12.41 - - - - 236 H
24 44.92 PK-U 0 .02 - - - - 68.2 -29.18 169 v
- 4 PK-U 0 47 - - 74 -27 - - 28 N
4213 ADR -33.. 25 41.83 54 -12.17 - - - - 28 A

10.51 4321 PK-U -25. 0 56.31 - - 68.2 -11.89 128 85 H
10.51 42.51 PK-U -25. 0 55.61 68.2 -12.59 110 363 \Y

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

PK-U - U-NII: Maximum Peak

ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019

IC: 5373A-RMO017

HIGH CHANNEL RESULTS

~UL Fremoat - Charber J

2819 Mar 5

13 51:E3

Rociated Zmissions 3-Meters
Project Number: 12148369
185 Clignt Soros
Conffig EUT + Suppo~t Equipment
Mode: 1 'n HT28 5328MHz
95 Tested ky: 12981 KU
85
Peak Limit CdBLU/m)
TR
2 UNZZ Non-Restricted (dBul/n)
~
3 65
3
- Avg Limit (dBud/m)
55 = :
3
45 Jb 9 .
g
1 j e MWW
) WWWW i
. , 1 ﬁ,ul,mxw
Dol Uit WA

]

Freguency (GHz)

Rorge (Bz) REW/UBH Ref/At-n  Det/Avg Noce Pte #Swpe/Mode Fosition
1:1°5.88 W-EdB)/30k  B7/E PERK/Pir Avg®RMS)  385mees(huto) 9081 WAXH B-36cege H
3:5.08-6.15 W-EdB)/3Bk  T11/14  PEAK/Pur MgRMS)  1BlnsesCiuta) 9OA1  HAMH 8-36Acege H

Range (&1z) REW/UBII Ref/fttn  Dex/fve Mods
615

5. 18 M(-6dB)/38k  §7/8

c Susep Pe  #upsifiode Posizion
PEAKIPLr Avy(RHS)  1.1eecifute) 18k MAX

0-36ecs

FCC Par-15C 3EHz UNIT RSE.TS™

Rev 9.5 "1 Jon 2013

HORIZONTAL

HKUL Fremo-~t - Charber J 2819 Mor 5 13 51:E3
Rociated Zmissions 3-Meters
Project Number: 12148369
185 Cliknt Soros
Confiy EUT + Suppo~t Equipment
Mode: 1 'n HT28 53z8MHz
95 Tested ky: 12981 KU
85
Peak Limit CdBLU/m)
7E
2 UNZZ Non-Restricted (dBul/n)
3 65
< b
@
T
- Avg Limit (dBud/m)
55 =
6
45 5 o
&)
35
a
[a}
P R T I R | SR Py T
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Suep Pte #oupeffiode  Fosition Fange (&2) ] Ref/kttn Dew/ivg fods Sueep Fe  #oupsifode Fosiimn
FCC Par-15C 3EHz UNIT RSE.TS™ Rev 9. "1 Jan 2013

VERTICAL
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF PRE0189055 Ampl DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Non- PKMargin Azimuth Height Polarity

(GHz) Reading (dBim) d (dB) Reading (dBuVim) (dB) (dBuVim) (dB) Restricted (dB) (Degs) (em)

(dBuV) (dBuVim) (dBuVim)

24 46.94 PK-U 0 .04 - - 68.2 -27.16 60 197 H
*3.547 48.55 PK-U 0 .55 - 74 -28.45 - - 46 272 H
*3.547 42.97 ADR 25 .47 54 -11.53 - - - - 46 272 H
> 1.441 7 PK-U 0 .09 - 74 -32.91 - - 209 220 v
*1.44 40.14 ADR 25 .94 54 -22.06 - - - - 209 220 \
*3.547 48.7¢ PK-U 0 .79 - - 74 -28.21 - - 292 155 A

47 41.7¢ ADR 25 25 54 -12.75 - - - - 292 155 Vv

7 48.85 PK-U 0 .85 - - 74 -28.15 - - 292 155 Vv
*3.547 41.26 ADR . -33.. 25 .76 54 -13.24 - - 292 55 v
*10.64 413 PK-U . -25 0 54. - - 74 -19.1 - - 0: H
*10.64 28.08 ADR . -25 25 44. 54 -9.82 - - - - 0: 0! H
*10.639 40.79 PK-U . -25 0 54. - - 74 -19.61 - - 2 1 \Y
*10.64 27.23 ADR . -25 25 43. 54 -10.67. - - - - 2 1 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

9.1.5. TX ABOVE 1 GHz 802.11a MODE IN THE 5.6 GHz BAND

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

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

| ZKUL Fremont - Chomber J 2019 Feb 27 089:48:33
Sandedge
- *roject Number: 12148369
I Tl ient:Sonos
Zonfig:EUT + Support Equipment
Made: T 1a 55HEMHz
1a5 Tested by: 12981 KU m
o5 i mv.u \
85 \// \
n
€
~ Peak Linit (dBulU/m : M
3 75 ¥
S
: / \\W W\
o
o
65 !
. wsiiiy M
- - DOy ¥
et b } oy i h f
45
35
5.35 17 BMH=z/ 5.525
Frequency (GHz)
Rangs (GHz) REW/UBW Ref/fttn  Jet/fvy Mode Sueep Pts  #SupsiMode  Pesitior Range (GHz! RBU/UBL Fef/fttn  Det/Avg Mode Sueep Pts  #Sups/Mode  Fasition
1:5.35-5.525 TH(-GB) /3 189/12 PEAK/Pur AvgRMS)  Oneeclhuto) 8B MAXH 208 dege 272 ¢ 2:5.35-5.525 1M(-6dB3/3F 189/12 AER/Pur Avg(RYS)  Smsecliuto)  9EBT  1BEAUG 280 degs 272 on
BE 5.358-5.470GHz 15 487 - 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)
*5.46 33.29 P 4. -8.4 0 59.39 - - 74 -14.61 00 7.
*5.46 35.75 P 4. -8.4 0 .85 - - 74 -12.15 00 7.
547 37.62 P 4. 0 .52 - - 682 -4.68 00 7.
4 547 39.66 P 4. -8. 5 - - 682 -2.64 00 7.
*5.46 2224 RM: 4. -8.4 . 2! 54 -2.75 - - 00 7.
*5.46 2303 | RM: 4. -8.4 . 52.04 54 -1.96 - - 00 7.
547 23.25 RM: 4. 52.01 - - - - 00 7.
8 547 2454 RM: 4. 53.3; - - - - 00 7.

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

Page 153 of 205

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-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

VERTICAL RESULT

| ZKUL Fremont - Chamber J 2819 Feb 27 89:39:61
Sandedge
- “roject Number:12148369
1 Client:Sonos
Zonfig:EUT + Support Equipment
Mode: 1 1a 5588MHz
185 Tested by: 12981 KU
- i \
25 \4
~
€
by Peak Linit (dBulU/m
3 75 ¥
5
)
o
65
E!ver‘cxge imit CdEGU/m
55 :
45
35
5.35 17 BMH=z/ 5.525
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
1:5.35-5.526 TH(-6B) /3 189/12 FERK/Par Avg(RMS)  Oneeclfuto) OB MAXH 3:8 deg= 104
BE 5.350-5.470GH= 15_4@7 - 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) (dBuV/m)
*5.46 3544 Pi 4. -8. 0 6154 - - 74 -12.46 38 )4 %
*5.458 39.8 P 4. 0 659 - - 74 -8.1 38 )4 \%
547 4053 P 4. 6.43 - - 682 -1.77 38 )4 \%
547 42.04 Pi 4. 7.94 - - 682 -.26 38 )4 %
*5.46 2242 RMS 4. 5143 54 -2.57 - - 38 )4 \%
*5.458 23.59 RMS 4. 52.6 54 -1.4 38 )4 %
547 2412 RMS 4. 5293 - - 38 )4 \4
8 5.465 2586 RMS 4. 5477 38 )4 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

WZKUL Fremont - Chomber J 2019 Feb 26 17:84:11
Sondedge
= “roject Number: 12148389
1 Client Sonos
CanfigiEUT + Support Equipment
Vode: T 1a_5708MHz
15, Tested by 45256 JB
g!: ‘\\/\
8!: \\
&
3 75
2 7
Q Peak Limiit CdBuU/m)
65 2
55 A DA b A SRR i
41:
3!:
5.7 12 5MHz/ 5,825
Freguency (GHz)
Rangg (6fiz) ElI/UBlI Ref/Attn Jat/Avy Mode Sugep Pte 4SupefMode Feeitior
1:5.7-5.825 BB/ 1E7/18 CEK/Pir Avg(RMS)  Oneec(uto) 9381 MAKH 9 dage
BE 5.725-5.825MHz 15_487 - H.TST Rev 9.5 11 Jon 2019
Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fit DC Corr Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) dBuV/m
1 5.725 44.39 Pk 34.7 -20.8 0 58.29 68.2 -9.91 93 285 H
2 5.729 49.99 Pk 34.7 -20.8 0 63.89 68.2 -4.31 93 285 H

Pk - Peak detector
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

VERTICAL RESULT

1ZKUL Fremont - Chamber J 2019 Feb 26 16:54:45
Sandedge
- ?roject Number: 12148389
i Zlient Sonos
Config:EUT + Support Equipment
Mode: 1 1a_5706MHz
195 Tested by:45256 JB
9!:
8!:
&
3 s
3 7
Q Peak Linit CdBulU/ml
61:
5':
41:
BIX
5.7 12 . 5MHz/ 5.825
Freguency (GHz)
Range (GHz) REW/VBW Ref/Attn  Jet/fvy Mode Sueep Pts  #Sups/Mode  Pesitior
115.7-5.825 GBI/ 1E7/18 CEK/Pir Avg(RMS)  Snsecluto)  9AB1  MAKH 264 dege 256
BE 5.725-5.825/Hz 15_487 - U.TST Rev 9.5 11 Jon 2019
Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fit DC Corr Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) dBuV/m
1 5.725 50.34 Pk 347 -20.8 0 64.24 68.2 -3.96 264 256 \%
2 5.726 53.11 Pk 347 -20.8 0 67.01 68.2 -1.19 264 256 \%

Pk - Peak detector
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

13KUL Fremo-~t - Charber < 2819 Mar 4 14 5757
Rociated Zmissions 3-Meters
128 Project Number: 12148369
< Client Sonos
Config EUT + Suppo~t Equipment
Mode ! UNII |1a 558
185 Tested ky: 19458 ER
98
. Feck Limit (dBul/n2
7
~ UNIT Non-==striczed UGdEul/ml
£
3
5 68 AVE TR T TEBUI7 WY
@ p
2 [
5]
i ‘ Y
. / D P N
0 £ | \ T I —y
WMMWMNW ik
15
o
4]
1 %] 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce weep Pte #oupefiode  Fosition Range (&2) EE] Ref/httn Dew/ivg fods ) Fe  #oups/fode Fosiimn
1:175.68 M(-EdB)/38k  87/0 PERK/Pir MRS Onces(uo) 5881 HAM 0-3Adge H | 56 15-18 W68 878 PERK/Pir Avy(RHS)  Auto 18 M 0-360dsge
3:5.86-6.15 WEB)/3Bk  111/14 PERK/Pur Ag®IE)  Ilnsecthuto) 5001 KA 0-3ckge H

LNZT 11o 5584, DAT

Rev 9.5 "1 Jon 2613

HORIZONTAL

1BKUL Fremo-~t - Charber < 2819 Mar 4 14 5757
Rociated Zmissions 3-Meters
Project Number: 12148369
128 Client Sonos
Config EUT + Suppo~t Equipment
Mode ! UNII |1a 558
185 Tested ky: 19458 ER
98
e Feck Limit (dBul/n2
/
~ UNIT Non-==striczed UGdEul/ml
£
3 66 AVE TR T TEBUI7 WY
3
4 _
45 & 2
3
38
15
8
1 18 18
Freguency (GHz)
Range (Btiz) RE/UBI Ref/Atn  Det/Avg floce Suep Pte #oupeffiode  Fosition Fange (&2) ] Ref/ttn  Dew/ivg fods Sueep Fe  #oupsifode  Fosiio
LNZI fia 5583.DAT Rev 9.5 1 Jon 2013

VERTICAL
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF PRE0189055 Ampl DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Non-. PKMargin Azimuth Height Polarity
(GHz) Reading (dBim) (dB) Reading (dBuVim) (dB) (dBuVim) (dB) Restriced (dB) (Degs) (em)
(dBuV) (dBuVim) (dBuVim)
* 3.667 43.66 PK-U .4 -33. .46 - - 74 -33.54 - 158 118 H
> 3.667 98 ADR - 291 .69 54 -17.31 - - - - 158 118 H
*1.439 42.33 PK-U .63 - - 74 -42.37 - - 232 189 H
*1.439 18 ADR 291 .39 54 -28.61 - - - - 232 189 H
*1.44 43.88 PK-U .18 - - 74 -40.82 - - 199 216
* 144 74 ADR 5 -35. 291 27.95 54 -26.05 - - - - 199 216 A
> 3.667 4717 PK-U .4 -33. 43.97 - - 74 -30.03 - - 273 159 Vv
* 3.667 423 ADR 4 - 291 42.01 54 -11.99 - - - - 273 159 \Y
* 10.994 A7 PK-U 50.87 - - 74 -23.13 - - 293 213 H
* 10.997 76 ADR 291 41.07 54 -12.93 - - - - 293 213 H
*11.004 34.32 PK-U 48.82 - - 74 -25.18 - - 80 220 \Y
006 17 ADR 291 40.58 54 -13.42 - - - - 80 220 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3

FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

MID CHANNEL RESULTS

! WKUL Fremo-~t - Charber < 2819 Mar 4 16 13:17
Rociated Zmissions 3-Meters
Project Number: 12148369
185 Client Soros
Confily EUT + Suppo~t Equipment
Mode: INIT | 1a 5588
95 Tested ky: 19458 ER
85
Peak Limit CdBLU/m)
TR
2 UNZZ Non-Restricted (dBul/n)
S ‘
Q
T
- Avg Limit (dBud/m)
55 = WL
5
45 2 o
| W
35 i -
2 P, |
Cf | L ik kg
o5 | P L
o
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Sues Pte #oupefiode  Fosition Range (&2) EE] Ref/httn Dew/ivg fods ) Fe  #oups/fode Fosiimn
1:175.68 Hi-EdB)/38k  B7/D PEAK/Pir Avg(RIB)  Auto Bl Ak -3hckge H | 5:615-18 MCE86)/28 8770 PERK/Pir Avy(RHS) 1 WA 0-360dsge -
3:5.86-6.15 WEB)/3Bk  111/14 PE/Pur AgRHS)  Auto Ba1 A 0-3ckge H
kST Rev 9.5 1 Jon 2013
! WKUL Fremo-~t - Charber < 2819 Mar 4 16 13:17
Rociated Zmissions 3-Meters
Project Number: 12148369
185 Client Soros
Confil ET + Suppo~t Equipment
Mode:UNIT | 1o 5588
95 Tested ky: 19458 ER
85
Peak Limit CdBLU/m)
7E
2 UNZZ Non-Restricted (dBul/n)
3 65
< b
@
T
- Avg Limit (dBud/m)
55 =
6
45 4 9
o
35
3
o
25
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Suezp Pte #oupeffiode  Fosition Fange (&2) ] Ref/kttn Dew/ivg fods Sueep Fe  #oupsifode Fosiimn
p. ST Rev 9. "1 Jan 2013

VERTICAL
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF T34 (dBim) AmplCHIFitiPad DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Non-. PKMargin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVim) (dB) (dBuVim) (dB) Restriced (dB) (Degs) (em)
(dBuV) (dBuVim) (dBuVim)
* 3.7 42.53 PK-U .. -32 .73 - - 74 -30.27 - 7 271 H
* 3.7 96 ADR » -32 291 .07 54 -13.93 - - - - 7 271 H
*1.44 43.09 PK-U - .29 - - 74 -37.71 - - 199 H
46 ADR 291 .57 54 -21.43 - - - - 199 H
4317 PK-U .37 - - 74 -37.63 - - 259
34.73 ADR . -35.. 291 54 -23.16 - - - - 0 259 \'
* 4391 PK-U » -32 - - 74 -28.89 - - 3 22 Vv
> 3.7 18 ADR » -32 291 54 -12.71 - - - - 3 22 \Y
8. 40.56 PK-U ! -21. 5 - - 74 -16.84 - - 4“1 7 H
* 11.158 39 ADR 7. 291 46.9 54 -71 - - - - 41 7 H
* 11.156 56 PK-U 7. 54.16 - - 74 -19.84 - - 281 80 \Y
* 11.158 26.39 ADR 7. 291 45.9 54 -8.1 - - 281 180 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

HIGH CHANNEL RESULTS

! WKUL Fremo-~t - Charber < 2819 Mar 4 17 18:48
Rociated Zmissions 3-Meters
Project Number: 12148369
185 Client Soros
Config|ELT + Suppo~t Equipment
Mode: UNIT 1o 57E8
95 Tested|ky:45256 B
85
Peak Limit CdBLU/m)
TR
/
2 UNZZ Non-Restricted (dBul/n)
S g5
5 6
@
T
- Avg Limit (dBud/m)
55 = J.u
45
3
- 1‘ 2 3 , R
T . Sl M
25 ok
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Pte #oupefiode  Fosition Range (&2) EE] Ref/httn Dew/ivg fods Sueep Fe  #oups/fode Fosiimn
1:175.68 Hi-EdB)/38k  B7/D PERK/Pir AR5 3ESmces(huto) 861 HAMY -3hckge H | 5:615-18 MCE86)/28 8770 PERK/Pir Avy(RHS)  1.lcerifute) 1Bk MAXA 0-360dsge -
3:5.86-6.15 WOEB)/3Bk  111/14 PERK/Pur Ag®IE)  1Bluses(uto) 001 AR 0-3ckge H
be.oST Rev 9.5 1 Jon 2013
! WKUL Fremo-~t - Charber < 2819 Mar 4 17 18:48
Rociated Zmissions 3-Meters
Project Number: 12148369
185 Client, Soros
Config|ELT + Suppo~t Equipment
Mode: UNIT [1a 5728
95 Tested|ky:45256 B
85
Peak Limit CdBLU/m)
i~
/
2 UNZZ Non-Restricted (dBul/n)
3 65
< b
@
T
- Avg Limit (dBud/m)
55 =
45 =
b
o
35 IS
4 o
=}
25 igsabbpdond
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Suep Pte #oupeffiode  Fosition Fange (&2) ] Ref/kttn Dew/ivg fods Sueep Fe  #oupsifode Fosiimn
p. ST Rev 9. "1 Jan 2013

VERTICAL
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF T34 (aBim) AmplCHIFItTPad DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Non-. PKMargin Azimuth Height Polarity
(GHz Reading (dB) Reading (dBuVim) (dB) (dBuVim) (dB) Restricted (dB) (Degs) (em)
(dBuV) (dBuVim) (dBuVim)
*1.44 42.31 PK-U . -35.. . - - 74 -38.49 - 22 0 H
* 144 05 ADR . -35.. 291 5 54 -21.84 - - - - 22 H
*38 41.01 PK-U . -31. .| - - 74 -31.39 - - 17 H
*38 34.07 ADR .4 -31. 291 .58 54 -15.42 - - - - 17 H
24 43.74 PK-U 2 -35 .74 - - - - 68.2 -27.46 34 H
* 144 42.24 PK-U . -35.. .44 - - 74 -38.56 - - 19 9
* 144 74 ADR . -35.. 291 .85 54 -22.15 - - - - 197 9 Vv
3.8 42.8 PK-U .4 -31. .47 - - 74 -29.53 - - 212 0 \Y
*38 87 ADR .4 -31. 291 .38 54 -13.62 - - - - 212 0 \
24 41.12 PK-U 2 -35 .12 - - 68.2 -30.08 347 8 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

9.1.6. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.6 GHz BAND

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

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

| ZKUL Fremont - Chamber J 2019 Feb 25 11:47:39
Sandedge
- “roject Number:12148369
N Client:Soros
Zonfig:EUT + Support Equipment
Mode: 1 1n HTZ28 5588MHz
185 Tested by: 12981 KU
5 TN
i YWY
25 / \\
~
E . . .
by Peak Linit (dBulU/m A
> 75 Liw ¥ Y i
5
E Vg
z 43 N \
65 Wt A A /»\ )
NPV PP (RPN MMWW v M‘V v w MM
55 - . & g ¥ K
=
. N " - b s i Mk A MR
) it Lk G "
45
3|:
5.35 17 BMH=z/ 5.525
Frequency (GHz)
Ronge _(BHz) REL/VBl Ref/fttn  Jet/fv Mode Suecp Pts ASupsiMode Fesitior Range (6Hz1 REW/UBl Fef/fttn  Det/Avg Mode Sucep Pts  #Sups/Mode Fasition
11535555 INCEBI/AM 18312 EM/Far Avg(RS)  Omseclhuto) 0381 MAKH B dege 211§ 2:5.5-5.55  N(EE)/ 18312 AERPur Aug(RMS)  Tnsecliutc) OBB1 BT AUG 380 degs 211 cn
BE 5.350-5.470GH= 15_4@7 - H.TST Rev 9.5 11 Jun 2619
Marker Frequency Weter Det AF AT0067 AmpICBIFItrPa DC Corr (dB) Corrected Average Limit WMargin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) eading (dBuVim) (dB) (dBuVim) (dB) (Degs) (em)
(dBuV) (dBuVim)
*5.46 35.58 P 4. -8.4 0 168 - - 74 -12.32 00
*5.458 36.92 P 4. -8.4 0 3.0. - - 74 -10.98 00
547 4113 P 4. 0 7.0: - - 682 -1.17 00
4 5.468 4188 P 4. -8. 0 7.7 - - 682 -42 00
*5.46 22 8 RM: 4. -8.4 . 14 54 -2.51 - - 00
*5.46 23.54 RM: 4. -8.4 . 2.1 54 -1.86 - - 00
547 25.7: RM: 4. 4.18 - - - - 00
8 547 26.24 RM: 4. 4.64 - - - - 00

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

VERTICAL RESULT

| ZKUL Fremont - Chamber J 2019 Feb 25 11:26:39
Sandedge
- “roject Number:12148369
N Client:Soros
ZonfigiEUT + Support Equipment
Mode: 1 1n HTZ28 5588MHz
185 Tested by: 12981 KU WW\
95 / AW
25 \
~
€
by Peak Linit (dBulU/m
> 75 Al
3 v %
)
o
65 4
= Ul
55 :
45
3 =
5.35 17 BMH=z/ 5.525
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  Pasition
1535555 INCEBI/AM 18312 EM/Far Avg(RIS)  Omseclhuto)  OBB1 MAKH £€ dage 198 of
BE 5.350-5.470GH= 15_4@7 - 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)
*5.46 3597 Pi 4. - 0 62.07 - - 74 -11.93 68 88 %
*5.459 7.35 P 4. 0 634 - - 74 -10.55 68 88 \%
547 4039 P 4. 0 66.2 - - 682 -1.91 68 88 \%
5.469 4221 Pi 4. 0 68. - - 682 -09 68 88 %
*5.46 23.88 RMS 4. . 524 54 -1.52 - - 68 88 \%
*5.46 23.64 RMS 4. 52.2 54 -1.76 - - 68 88 %
547 2541 RMS 4. 53. - - - - 68 88 \%
8 547 26.77 RMS 4. 55. - - - - 68 88 \%

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

Page 164 of 205

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-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

UL Fremont - Chamber J 2018 Feb 25 13:51:57

12
Sondedge

= “roject Number: 12148389
I Client:Sonos
CanfigiEUT + Suppart Equipment
f’\ Mode:T1n HT28 5788MHz
Tested by: 12981 KU

185

SN
g
.

\\ Peak Limiit (dBuU/m)
65 "

WWWWM&WMWWWWMWMMMWMMWMM

CdBulJ/m?J

55

45

35

5.7 12 .5MHz/ 5.825
Freguency (GHz)

Ranga (GHz) REW/UBW Ref/fttn  Jet/fvy Mode Suep Pt  #Sups/Mode  Pesitior
1:5.7-5.825 TH(-6cB)/3M 189/12 PEAK/Pur AvglRMSI  Smeec(futo) 98BI MAXH 17 dege 291

BE 5.725-5.825MHz 15 487 - H.TST Rev 9.5 11 Jan 26819

Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fit DC Corr Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 5.725 33.52 Pk 34.7 -8.2 0 60.02 68.2 -8.18 117 291 H
2 5.725 36.69 Pk 34.7 -8.2 0 63.19 68.2 -5.01 117 291 H

Pk - Peak detector
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

VERTICAL RESULT

1ZKUL Fremont - Chamber J 2019 Feb 25 13:41:37
Sandedge
- ?roject Number: 12148389
i Zlient Sonos
Config:EUT + Support Equipment
Mode: 1 in HT28 5788MHz
1951 Tested by: 12981 Kil
) VA
8!: \
&
3 s \N
3 7
Q ’VH Peck Linit (dBUU/m)
61: \ .
1 oA b g o i
5':
41:
BIX
5.7 12 . 5MHz/ 5.825
Freguency (GHz)
Range (GHz) REW/VBW Ref/Attn  Jet/fvy Mode Sueep Pts  #Sups/Mode  Pesitior
115.7-5.825 GBI/ 18912 CEK/Pir Avg(RMS)  Snsecluto) 9881 MAKH 157 dege 214
BE 5.725-5.825/Hz 15_487 - U.TST Rev 9.5 11 Jon 2019
Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fit DC Corr Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) dBuV/m
1 5.725 34.14 Pk 347 -8.2 0 60.64 68.2 -7.56 157 214 \%
2 5.726 36.46 Pk 347 -8.2 0 62.96 68.2 -5.24 157 214 \%

Pk - Peak detector

Page 166 of 205

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-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

13KUL Fremo-~t - Charber J 2819 Mor 5 18 14:28
Rociated Zmissions 3-Meters
Project Number: 12148369
128 Client Sonos
Config ELT + Suppo~t Equipment
Mode:UNII |1n HTZ@ 5580
185 Tested ky:45256 B
96
. Feck Limit (dBul/n2
! UNIT NorR=stric-ed (dbul/m)
£
3 66 AVE LT T TABUY Y
K =
45 3 W
2 T / Py s S
* g ijwwwww“ W ‘ sl
ol MM
1!:
a

1 %] 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Suezp Pte #oupefiode  Fosition Range (&2) EE] Ref/httn Dew/ivg fods Sueep Fe  #oups/fode Fosiimn
1:1-5.68 Mi-EdB)/ 38k 87/ PERK/Pur Avg(RMS)  385mees(huto) 9A81  HAXH B-3fcsge H 5:615-18 M(-63B) 28k 8778 PEAK/Pur Avy(RMS) 1. Tseclfuto) 18k MAKA B-36Bdegs
3:5.86-6.15 WOEB)/3Bk  111/14 PERK/Pur Ag®IE)  1Bluses(uto) 001 AR -3k H
FCC Par-15C 3EHz UNIT RSE.TS™ Rev 9.5 "1 Jon 2613

HORIZONTAL

1BKUL Fremo-~t - Charber J 2819 Mor 5 18 14:28
Rociated Zmissions 3-Meters
a Project Number: 12148369
128 Client Sonos
Config EUT + Suppo~t Equipment
Mode:UNII |1n HTZ@ 5580
185 Tested ky:45256 B
98
e Feck Limit (dBul/n2
/
~ UNIT Non-==striczed UGdEul/ml
£
~
3 66 AVE TR T TEBUI7 WY
3
5 6]
4 &)
5
5]
30 al
15
8
1 18 18
Freguency (GHz)
Range (Btiz) RE/UBI Ref/Atn  Det/Avg floce Suep Pte #oupeffiode  Fosition Fange (&2) ] Ref/ttn  Dew/ivg fods Suesp Fe  #oupsifode  Fosiio
FCC Por=15C 36Hz UNIT RSE.TS™ Rev 9.5 1 Jon 2013

VERTICAL
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF PRE0189055 Ampl DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Non- PKMargin Azimuth Height Polarity

(GHz Reading (dBim) d (dB) Reading (dBuVim) (dB) (dBuVim) (dB) Restricted (dB) (Degs) (em)

(dBuv) (dBuVim) (dBuVim)

24 46.57 PK-U .| -35. 0 .67 - - 68.2 -27.53 158 7 H
*1.439 68 PK-U 5 -35.. 0 .88 - - 74 -33.12 - - 155 3 H
* 144 40.33 ADR 5 -35. 25 .13 54 -21.87 - - - - 155 3 H
> 3.667 47.84 PK-U .4 -33. 0 .64 - - 74 -29.36 - - 253 239 H
* 3.667 416 ADR .4 -33. 25 40.9 54 -13.1 - - - - 253 239 H

24 45 PK-U .| -35. 0 .1 - - - - 68.2 29.1 54 199
*1.439 514 PK-U 5 -35.! 0 .69 - 74 -33.31 - 0 Vv
* 144 384 ADR 5 -35. 25 .23 54 -23.77 - - - 0 Vv
* 3.667 50. PK-U .4 -33. 0 .95 - - 74 -27.05 18 v
> 3.667 44.44 ADR .4 -33. 25 .74 54 -10.26 - - 8 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

MID CHANNEL RESULTS

13KUL Fremo-~t - Charber J 2819 Mor 5 28 68:27
Rociated Zmissions 3-Meters
a Project Number: 12148369
120 Client Soros
Config EUT + Suppo~t Equipment
Mode:UNIT |1n HTZB 55808
185 Tested ky:45256 B
98
. Feck Limit (dBul/n2
/
~ UNIT Non-==striczed UGdEul/ml
£
: |
J 60 AV LT T TABUI T !
@
2 iy 5
45 Q. el
2 s Pyl
9 J - W "
39 | | ‘ . o
AN WA
“MMWW g
15
o
a
1 18 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Pte #oupefiode  Fosition Range (&2) EE] Ref/httn Dew/ivg fods Sueep Fe  #oups/fode Fosiimn
1:175.68 Hi-EdB)/38k  B7/D PERK/Pir AR5 3ESmces(huto) 861 HAMY -3hckge H | 5:615-18 MCE86)/28 8770 PERK/Fur Av3(RMS) 1 lsscifuto) 18k HACT 0-360dsge -
3:5.86-6.15 WOEB)/3Bk  111/14 PERK/Pur Ag®IE)  1Bluses(uto) 001 AR 0-3ckge H
FCC Par=15C 36Hz UNIT RSE.TS™

Rev 9.5 "1 Jon 2013

HORIZONTAL

13KUL Fremo-~t - Charber J 2819 Mor 5 28 68:27
Rociated Zmissions 3-Meters
Project Number: 12148369
120 Client Soros
Config EUT + Suppo~t Equipment
Mode:UNIT | 1n HTzB 5588
185 Tested ky:45256 B
96
Feck Limit (dBul/n2
7E
~ UNIT Non-==striczed UGdEul/ml
\E 7}
L AVE TR T TEBG AR
@ &
M o
45 4
o
30 2
15
a
1 18 18
Freguency (GHz)
Rarge (6H2) REW/UBU Ref/Aton  Det/vg Noce Suzep Pte #%upoffiode Position Range (@10 REW/UBU Ref/Attn  Dez/Ave Pods Suesp Pe ¥ps/fode Posizion
FCC Par-15C 3EHz UNIT RSE.TS™ Rev 9. "1 Jan 2013

VERTICAL
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF PRE0189055 Ampl DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Non- PKMargin Azimuth Height Polarity
(GHz) Reading (dBim) d (dB) Reading (dBuVim) (dB) (dBuVim) (dB) Restricted (dB) (Degs) (em)
(dBuV) (dBuVim) (dBuVim)
1.4 48 PK-U 0 .68 - - 74 -33.32 - 152 13 H
*1.44 40.34 ADR 25 .14 54 -21.86 - 152 13 H
3.7 43.97 PK-U 0 27 - - 74 -32.73 329 05 H
3.7 3 ADR 25 .03 54 -16.97 - 329 05 H
* 1.4 48.7 PK-U 0 37.9 - - 74 -36.1 204 4.
*1.44 38.3 ADR 25 30.1 54 -23.9 - 204 4. A
> 3.7 475 PK-U 0 44.8 - - 74 -29.2 293 Jol \Y
> 3.7 28 ADR 25 39.08 54 -14.92 - 293 Jol \Y
*11.164 42.06 PK-U 0 56.. - - 74 -17.04 90 0! H
*11.164 05 ADR 25 46.. 54 -7.55 - - 90 Jol H
> 11.16 40.58 PK-U 5 -24. 0 55.. - - 74 -18.52 113 0 Vv
*11.159 92 ADR 5 -24. 25 46. 54 -7.68 - - 113 0 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

HIGH CHANNEL RESULTS

13KUL Fremo-~t - Charber J 2819 Mor 5 21 14:85
Recioted Zmissions 3-Meters
Project Number: 12148369
128 Client Soros
Config EUT + Suppo~t Equipment
Mode:UNIT |1n HTZB 5768
185 Tested ky:45256 B
S8
. Feck Limit (dBul/n2
! UNIT Nor R=stric-ed CGdbul/m)
<
E 6o AT TEB U
2 o
45 4
2 3 } T, e ! _,.““'w v
5 1 9 [ w
- g N sp w
MWMH
5
4]

Freguency (GHz)

]

REW/UBH
H(-EdB) / 38k
H-EdB) 30k

Ref/At-n  Det/Avg Noce
878
g

Rarge (6riz)
175,68

1
3:5.08-6.15

ueep
PERK/Pir Avg®RMS)  385mees(huto) 9081 WAXH
PERK/Pur Avg®RMS)  10Tnses(huta) 9001 HARH

Ref/fttn  Dex/fve Mods

Pt #peffode Position Ronge (6iz) REW/VB c
615 878 PEAK/PLr Avy(RIS)

-3ckgs | 5671518 HC-645) /28
-3k H

Susep Pe  #upsifiode Posizion
1leepifute) 18 Akt 0-36ecs

FCC Par-15C 3EHz UNIT RSE.TS™

Rev 9.5 "1 Jon 2013

HORIZONTAL

13KUL Fremo-~t - Charber J 2819 Mor 5 21 14:85
Rociated Zmissions 3-Meters
Project Number: 12148369
120 Client Soros
Config EUT + Suppo~t Equipment
Mode:UNIT | 1n HTZB 5768
185 Tested ky:45256 B
96
Feck Limit (dBul/n2
7E
~ UNIT Non-==striczed UGdEul/ml
\E 7}
L AVE TR T TEBG AR
3
45 5
o
4 5
38 9.
15
a
1 18 18
Freguency (GHz)
Rarge (6H2) REW/UBU Ref/Aton  Det/vg Noce Suzep Pte #%upoffiode Position Range (@10 REW/UBU Ref/Attn  Dez/Ave Pods Suesp Pe ¥ps/fode Posizion
FCC Par-15C 3EHz UNIT RSE.TS™ Rev 9. "1 Jan 2013

VERTICAL
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF PRED18O DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Nor PKMargin Azimuth Height Polarity

(GHz) Reading (dBim) d (dB) Reading (dBuVim) (dB) (dBuVim) (dB) Restricted (dB) (Degs) (em)

(dBuv) (dBuVim) (dBuVim)

24 45.72 PK-U 29.6 -35. 0 .82 - - - 68.2 -28.38 156 199 H
+1.438 65 PK-U 25.1 -35.. 0 .85 - - 74 -33.15 - - 158 140 H
* 144 89 ADR 25.1 -35. 25 69 54 -22.31 - - - 158 140 H

*38 43.95 PK-U 1 -32. 0 .15 - - 74 -31.85 - 254 192 H

*38 97 ADR 1 -32. 25 .67 54 -16.33 - - - - 254 192 H

24 45.08 PK-U 29.6 -35. 0 .18 - - - - 68.2 -29.02 55 199
* 144 49.63 PK-U 25.1 -35. 0 .93 - - 74 -35.07 - - 06 0! Vv
* 144 93 ADR 25.1 -35. 25 29.73 54 -24.27 - - - 06 0 \Y

*38 45 PK-U 1 -32. 0 43.2 - - 74 -30.8 47 0 v

*38 38.07 ADR 1 -32. 25 38.77 54 -15.23 - - 47 0 \Y

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

PK-U - U-NIl: Maximum Peak

ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3

FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

9.1.7. TX ABOVE 1 GHz 802.11a MODE IN THE 5.8 GHz BAND

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

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

SOUL Fremont - Chamber J 2019 Feb 27 18:52:25
Sandedge
“roject Number:12148389
65 o1 senen
Config:EUT + Support Equipmerft
Mode: 1 1a 5745MHz
58 Tested by: 12981 KW
3!:
20
_—— «/W\
£ 5 a
-14a G
Pea< Limit CdBm) M
,2': -y |
c _M»me
Lottt " & il s Ll
-48
,5?
5.625 1 3MHz/ 5.755
Freguency (GHz)
Range (GHz) REW/VBW Ref/fttn  Jet/fvy Mode Suep Pts  #Sups/Mode  Pesitior
1156255795 MBI/ 212 EOK/Pir Avg(RUS)  Smsec(Auto) 9801 MAKH 57 dags 163 of
BE 5.625-5.7556Hz 15_487 EIRP - H.TST Rev 9.5 11 Jon 2019
Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fit Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.725 -58.3 Pk 34.7 -8.2 11.8 -20 26.99 -46.99 57 103 H
2 5.641 -72.78 Pk 34.6 -8 11.8 -34.38 -27 -7.38 57 103 H
Pk - Peak detector
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

VERTICAL RESULT

SOUL Fremont - Chamber J 2019 Feb 27 18:43:4B
Sandedge
“roject Number:12148389
65 o1 senen
Config:EUT + Support Equipmerft
Mode: 1 1a 5745MHz
58 Tested by: 12981 KW
3!:
20
s -\
& s N
N / AW
-18 .MW
Peak Limit (dBm) !
,2':
b " s b
-48
,5?
5.625 1 3MHz/ 5.755
Freguency (GHz)
Range (GHz) REW/VBW Ref/fttn  Jet/fvy Mode Sueep Pts  #Sups/Mode  Pesitior
1156255795 MBI/ 212 EOK/Pir Avg(RUS)  Smsec(Auto) 9801 MAKH 57 dags 101 of
BE 5.625-5.7556Hz 15_487 EIRP - U.TST Rev 9.5 11 Jon 2019
Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fit Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.725 -60.42 Pk 347 -8.2 11.8 -22.12 26.99 -49.11 57 101 \%
2 5.642 -73.27 Pk 34.6 -8 11.8 -34.87 -27 -7.87 57 101 \%
Pk - Peak detector
Page 174 of 205
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-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

SOUL Fremont - Chamber J 2619 Feb 27 11:20:82
4}
Sondedge
= “roject Number: 12148389
6 Client:Sonos
Zonfig:EUT + Support Equipment
Vode: T 1a 5825MHz
58 Tested by: 12981 KI
35

28
fm/‘\ \
-18 W M
f W Peok Limit (dBm>
72|: 1l

EIRF
n

z
" Wik TR TN
-48
— 5 =5
5.8 28MHz/ &)
Freguency (GHz)
Range (Gfiz) RE/UB Ref/Attn Jet/Avy Mode Sumep Pte #ps/fade Fesitior
1:5.86 HCBAB)/N /12 EBK/Pir Bvg(RMS)  Gneec(futo) 9881 MAKH 55 dege 102 of
BE 5.858-66Hz 15 487 EIRP - H.TST Rev 9.5 11 Jon 2619
Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fit Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm; EIRP
1 5.85 -59.42 Pk 34.8 -7.9 11.8 -20.72 26.95 -47.67 59 102 H
2 5.975 -72.98 Pk 35 7.7 11.8 -33.88 -27 -6.88 59 102 H

Pk - Peak detector
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

VERTICAL RESULT

SOUL Fremont - Chamber J 2819 Feb 27 11:28:52
Sandedge
65 ?roject Number: 12148389

Zlient!Sonos

Config:EUT + Support Equipment
Mode: 1 1a 5825MHz

58 Tested by: 12981 KU

35

20

EIRP
9

" { |
ZKN _‘%l%l FPeok Limit C(dBml
\*WMV“““uwuk\ L m " ik

2
byt 0. W . f
-48
,5?
5.8 28MHz/ 6
Freguency (GHz)
Range (GHz) REW/VBW Ref/fttn  Jet/fvy Mode Sueep Pts  #Sups/Mode  Pesitior
1:5.8-6 BB/ 212 EOK/Pir Avg(RUS)  Smsec(Auto) 9801 MAKH 322 dege 148
BE 5.858-66Hz 15 487 EIRP - U.TST Rev 9.5 11 Jon 2019
Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fit Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.85 -60.75 Pk 34.8 -7.9 11.8 -22.05 26.95 -49 322 148 \%
2 5.943 -72.78 Pk 34.9 -8 11.8 -34.08 -27 -7.08 322 148 \%

Pk - Peak detector
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

H:UL Fremont - Chamber K 2819 Mor 4 18:18:22
Radiated Emissions 3-Meters
= Project Number: 12148383
e Client|Seros
ConfighEUT + Support Equipment
Mode :UNIT 11a 5745
95 Tested| by:45256 JB
35
FPeak Limit (dBuU/m)
7|:
2 UN Non-Restr ted U/ m
3
3 65
[is]
el
~ Avg Limit (dBulU/m) |
5|: - l“
45 3 R
1 2
35 9 q‘) "
1 IO O oo
B T WY, g
1 16 18
Frequency (GHz)
Ronge (6hiz) e/ VBl Ref/Attn  Dst/Avg Mode Susep Pl #5ups/Made Fosition| Renge (6Hz) REW/ VB Ref/Attn  Det/Avg fade Sucep Pte  #Supo/liods  Fosition
111588 IN-608)/38 87/ PEAK/Fur fug(RMS)  Fbmecc(huta) 9081 NAKH 8-360dege 5:6.15-18 M-6dE)/3Bx 877D PERK/Fur Avg(RHS) | Tsea(Aute) 18k MAWH B-3adens H
3:5.08-6.15 ING-6BI/3B  111/14  PEAK/Pur Avg(RMS)  181nssctAuto) 9801 HAXKH G-360de:
k. TST Rev 9.5 11 Jon 2819
H:UL Fremont - Chamber K 2819 Mor 4 18:18:22
Radiated Emissions 3-Meters
= Project Number: 12148389
e Client}Seros
Config:EUT + Support Equipment
Mode :UNIT 11a 5745
95 Tested by:45256 JB
85
Peak Limit (dBuU/m)
7|:
2 UN Non-Restricted WU/ m
3 g5
5 6
[is]
el
~ Avg Limit (dBulU/m)
55 =
8
4|:
4
o
=
J 3
0
25 g
1 18 18
Frequency (GHz)
Ronge (6hiz) B/ VBl Ref/Attn  Det/Avg Mode Susep Pl #5ups/Made Fosition| Range (6Hz) REW/ VB Ref/Attn  Det/Avg fade Sucep Pte  #Supo/liods  Fosition
k. TST Rev 9.5 11 Jon 2819

Page 177 of 205

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-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF T34 (dBim) AmplCHIFitiPad DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Non-. PKMargin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVim) (dB) (dBuVim) (dB) Restriced (dB) (Degs) (em)
(dBuV) (dBuVim) (dBuVim)

*38 41.14 PK-U 334 -31.8 .74 - - 74 -31.26 - 177 229 H

*38 51 ADR 334 -31.8 291 .02 54 -15.98 - - - - 177 229 H

24 43.88 PK-U 2 -35 .88 - - - - 68.2 -27.32 350 167 H

*38 41.83 PK-U 334 -31.8 . - - 74 -30.57 - - 275 101 v

* 3. 5.3 ADR 334 -31.8 291 .| 54 -14.19 - - - - 275 101 \

4 41.34 PK-U -35 .. - - - - 68.2 -29.86 353 22 A

03 46 PK-U -21. 54. - - 74 -19.64 - - 2 H

01 03 ADR -21. 291 X 54 -9.16 - - - - 2 H

* 11.398 53 PK-U -21. 56.. - - 74 -17.57 - - 2 \

* 11.399 12 ADR -21. 291 47.93 54 -6.07 - - - - 26 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

MID CHANNEL RESULTS

H':UL Fremont - Chamber K 20819 Mor 4 19:18:13
Radioted Emissions 3-Meters
= Project Number: 12148383
18 Client|Senos
ConflghEUT + Support Equipment
Mode:UNIT 11a 5785
95 Tested| by:45256 JB
55
Peak Limit (dBuU/m)
7|:
2 UNII Non-Restricted (dBulU/m)
3
3 65
w
o
v Avg Limit (dBul/m) |
5|: nw
45 3 sl
1 2 W
5 Q " | , T
J \
5 T T
o5l et ki R
W
1 16 18
Frequency (GHz)
Ronge (612) B/ Bl Ref/Attn  Dst/Avg Mode Susep Pls #ups/Made Position| Rangs (6Ho) BU/UBl Ref/Attn  Det/Avg Made Susep Pte #oups/liode Fosition
115,08 IN-GB)/30k 87 EAK /Par Avg(R futa) 9801 A G-360degq 5:6.15-18 IN(-6d8)/30  B1/B PEAK/Pur Avg(RHS) | Tsec(Auto) 18k MAWH B-36degs F
3:5.086.15 ING-6B)/3k 111714 PEAK/Pur Avg(RHMS) 1BlncectAuta) 9881  MAXH G-360de:
b.TST Rev 9.5 11 Jon 2819
| “:UL Fremont - Chamber K 2019 Mor 4 19:18:13
Radioted Emissions 3-Meters
- Project Number: 12148383
18 Client;Senos
ConfighEUT + Support Equipment
Mode:UNIT 1fa 5785
95 Tested by:45256 JB
55
Peak Limit (dBulU/m)
7L_\'
2 UNII Non-Restricted (dBul/m)
3
5 65
w
° P - /
v Avg Limit (dBul/m)
5|:
6
o
45
4
o
Bl:
3
&)
25
1 16 18
Frequency (GHz)
Ronge (62) B/l Ref/Attn  Dst/Avg Mode Susep Pie #ups/Made Position| Rangs (6Ho) RBU/UBH Ref/Attn  Dt/fvg Mods Susep Pte foups/liode Fosition
b.TST Rev 3.5 11 Jon 2819

Page 179 of 205

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-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF T34 (dBim) AmplCHIFitiPad DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Non-. PKMargin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVim) (dB) (dBuVim) (dB) Restriced (dB) (Degs) (em)
(dBu! (dBuVim) (dBuVim)

24 44 PK-U 2 -35 29 - - 68.2 -26.91 0 70 H
*38 414 PK-U .4 -31. .02 - - 74 -30.98 - - 181 10 H
*38 34 ADR 291 .69 54 -156.31 - - - - 181 1 H

* 144 4 PK-U - - 74 -38.69 - - 196 0 v
*1.44 ADR 291 54 -22.88 - - - - 196 0 \
*38 41.6¢ PK-U . -31. » - - 74 -30.72 - - 268 0 A
>3 34.65 ADR 4 -31. 291 5 54 -14.84 - - - - 268 0 \Y
0 08 PK-U 53.98 - - 74 -20.02 - - 24 0¢ H
0 4.07 ADR 291 43.88 54 -10.12 - - - - 24 0 H
0 7.75 PK-U 54.65 - - 74 -19.35 - - 26: 1 \Y
0 249 ADR 291 44.71 54 -9.29 - - 26: 1 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

HIGH CHANNEL RESULTS

| “:UL Fremont - Chamber K 20819 Mor 4 20:92:18
Radioted Emissions 3-Meters
= Project Number: 12148383
18 Client|Senos
ConflghEUT + Support Equipment
Mode:UNIT 11a 5825
95 Tested| by:45256 JB
85
Peak Limit (dBuU/m)
7|:
2 UNII Non-Restricted (dBulU/m)
3
3 65
w
Kl
v Avg Limit (dBul/m) |
5|: “
5
) o
é 2 . ~‘“‘QI
= Q 4.
3 ' 4 o 4
‘ " T ki
25 Wi i L.Am&i Ll
1 18 18
Frequency (GHz)
Ronge (612) B/ Bl Ref/Attn  Dst/Avg Mode Susep Pls #ups/Made Position| Rangs (6Ho) REW/ VB Ref/Attn  Det/Avg Hode Susep Pts  #oups/ode FPosition
111588 IN-GB)/30k 87 EAK /Par Avg(R futa) 9801 A G-360degq 5:6.15-18 IN(-6dB)/30%  87/B PEAK/Pur Avg(RHS) | Tsec(Auto) 18k MAWH B-36degs F
3:5.08-6.15 ING-6B)/3k 111714 PEAK/Pur Avg(RHMS) 1BlncectAuta) 9881  MAXH G-360de:
b.TST Rev 9.5 11 Jon 2819
| “:UL Fremont - Chamber K 2819 Mor 4 28:02:18
Radioted Emissions 3-Meters
- Project Number: 12148383
18 Client;Senos
ConfigtEUT + Support Equipment
Mode:UNIT 11a 5825
95 Tested by:45256 JB
85
Peak Limit (dBulU/m)
7L_\'
2 UNII Non-Restricted (dBul/m)
3
5 65
w
° P - /
v Avg Limit (dBul/m)
5|:
45 8
4
aQ
=
3 3
0
25 himiy
1 18 18
Frequency (GHz)
Ronge (6Hz) ] Ref/Attn  Dst/Avg Mode Susep Pt #5ups/Made Position| Ronge (6z) REW/ VB Ref/Attn  Det/Avg fode Sucep Pts  #oupe/Miods Fosition
b.TST Rev 3.5 11 Jon 2819
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF T34 (dBim) AmplCHIFitiPad DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Non-. PKMargin Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVim) (dB) (dBuVim) (dB) Restriced (dB) (Degs) (em)
(dBu! (dBuVim) (dBuVim)
24 44 PK-U 2 -35 13 - - - - 68.2 -27.07 355 170 H
*38 414 PK-U 334 -31.8 .06 - - 74 -30.94 - - 7 209 H
*38 34 ADR 334 -31.8 291 .67 54 -15.33 - - - - 7! 209 H
24 4 PK-U 2 -35 .03 - - - - 68.2 -28.17 309 v
*38 41.79 PK-U 334 K .39 - - 74 -30.61 - - 165 \
>3 49 ADR 334 -31. 291 40 54 -14 - - - - 165 A
*11.403 13 PK-U -21. 53.03 - - 74 -20.97 - - 0 H
* 11.406 83 ADR -21. 291 43.64 54 -10.36 - - - - 7 0 H
*11.401 98 PK-U -21. 55.88 - - 74 -18.12 - - 7 2: \
*11.4 7 ADR -21. 291 46.81 54 -7.19 - - 7 2 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average

Page 182 of 205

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-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

9.1.8. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.8 GHz BAND

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

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

SOUL Fremont - Chamber J 2819 Feb 27 18:19:51
5}
Sandedge
65 ir“t‘:JEiFSNumber‘l 12148389
ZanfigELT + Suppart Equipmer
Mode: T1n HT28 5745MHz
50 Tested by: 12981 KU
31:
20
i
[id 5
-1 1 ‘MW
Pea< Limit (dBm)
,2!—7\
: MMWNW
b e ) ‘G]u o " nluw“n Mm M I ppey
-48
-55
5.625 1 3MHz/ 5.755
Freguency (GHz)
Ronge_(6iiz) e/ VB Ref/fttn  Jet/fvy Mode Sueep Pts foups/Mode  Fesitior
1156255755 NCEBI/ 212 EM/Par Avg(RUS)  Gnecc(futo) 0801 MAKH % dage 305 o
B.8 f1n HT28 5745 H q!7 5caafddBB88eq.DAT Rev 9.5 11 Jon 2619
Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fit Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.725 -51.43 Pk 34.7 -8.2 11.8 -13.13 26.99 -40.12 98 305 H
2 5.641 -72.69 Pk 34.6 -8 11.8 -34.29 -27 -7.29 98 305 H
Pk - Peak detector
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REPORT NO: 12148309-E4V3

FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

VERTICAL RESULT

SOUL Fremont - Chamber J 2019 Feb 27 18:18:17
Sandedge
?roject Number: 12148389
65 Zlient Sonos
Config:EUT + Support Equipmerft
Mode: 1 1n HT28 5745MHz
58 Tested by: 12981 KW
31:
20
i
a [~
-1a MW‘V
o5 Peak Limit CdBm) 4 ﬂ*! Nwm
2 ~
T 12, PRV RTNEIN B 98 " ok FFRII (Y y
-48
,51:
5.625 1 3MHz/ 5.755
Freguency (GHz)
Range (GHz) REW/VBW Ref/fttn  Jet/fvy Mode Sueep Pts  #Sups/Mode  Pesitior
1156255795 MBI/ 212 EOK/Pir Avg(RUS)  Smsec(Auto) 9801 MAKH B4 dags 276 of
5.8 I1n HT28 5745 U q17 5caafddBBg8eq.DAT Rev 9.5 11 Jon 2019
Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fit Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.725 -52.38 Pk 347 -8.2 11.8 -14.08 26.99 -41.07 64 276 \%
2 5.65 -72.61 Pk 34.6 -7.9 11.8 -34.11 -27 -7.11 64 276 \%

Pk - Peak detector
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

SOUL Fremont - Chamber J 2619 Feb 27 11:12:35
4}
Sondedge
= “roject Number: 12148389
6 Client:Sonos
Config:EUT + Support Equipment
Vode: T 1n HT28 5825MHz
50 Tested by: 12981 KU
35

28

E

A
’ '

Peok Limit (dBm)

-25
Vi, z
%un ol O RN T bbb bbbl il Loy
-48
-55
5.8 28MHz/ &)
Freguency (GHz)
Range (6iiz) ElI/UBlI Ref/Attn Jat/Avy Hode Sugep Pte 4SupefMode Feeitior
1:5.86 BB/ 212 /P AvgRUS)  Gneec(futo) 0801 HARH 54 dage 184 o
BE 5.858-66Hz 15 487 EIRP - H.TST Rev 9.5 11 Jon 2019
Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fit Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm; EIRP
1 5.85 -62.68 Pk 34.8 -7.9 11.8 -23.98 26.95 -50.93 54 104 H
2 5.975 -72.26 Pk 35 7.7 11.8 -33.16 -27 -6.16 54 104 H

Pk - Peak detector
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

VERTICAL RESULT

86

SUL Fremont - Chamber J

2819 Feb 27 11:81:20

65

Sandedge
?roject Number: 12148389

50

Zlient:Sonos

Canfig:EUT + Support Equipment
Mode:T1n HT28 5825MHz

Tested by: 12981 KW

35

20

EIRP
n

MYV

-25

W

Peak Limit C(dBmd

-48

ALY P

ORI

VITIR ITWOR PORTRY v "

oy

_55

2@M

Hz/

Freguency (GHz)

Range (Biiz)
1:5.8-6

REW/UBW

Ref/Atin

Jet/fvy Hode

Sueep Pt
neec(huto) 9901 MM

o #5ups/Mode  Pesitior

BB/ 212 ERK/Par AvglRHS) 273 dege 103
BE 5.858-66Hz 15 487 EIRP - U.TST Rev 9.5 11 Jon 2019
Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fit Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.85 -58.89 Pk 34.8 -7.9 11.8 -20.19 26.95 -47.14 273 109 \%
2 5.946 -72.68 Pk 35 -8 11.8 -33.88 -27 -6.88 273 109 \%

Pk - Peak detector
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

13KUL Fremo-~t - Charber J 2819 Mor 5 22 21:E3
Rociated Zmissions 3-Meters
128 Project Number: 12148369
< Client Sonos
Config EUT + Suppo~t Equipment
Mode:UNII |1n HTZB 5745
185 Tested|ky:45256 B
98
e Feck Limit (dBul/n2
/
R UNIT Nom==striczed (dEul/m) ‘
£
S gp
5 68 AVE TR T TEBUI7 WY
@
: iyt
- 5
45 @ V
5 i N
: 2 J -~ w "
W ‘ I JI— w
WWWW N
| ..‘W
1 =
o
4]
1 %] 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce ueep Pte #oupefiode  Fosition Range (&2) EE] Ref/httn Dew/ivg fods Sueep Fe  #oups/fode Fosiimn
1:175.68 M(-EdB)/38k  87/0 PERK/Pir RIS 36Smces(huto) 861 HAK 0-3Adge H | 56 15-18 W68 878 PERK/Pi Ava(RMS) 1 lsecifuto) 18k HACH 0-360dsge
3:5.86-6.15 WOEB)/3Bk  111/14 PERK/Pur Ag®IE)  1Bluses(uto) 001 AR 0-3ckge H
FCC Por=15C 36Hz UNIT RSE.TS™ Rev 9.5 1 Jon 2013

HORIZONTAL

1BKUL Fremo-~t - Charber J 2819 Mor 5 22 21:E3
Rociated Zmissions 3-Meters
a Project Number: 12148369
128 Client Sonos
Config EUT + Suppo~t Equipment
Mode:UNII |1n HTZB 5745
185 Tested|ky:45256 B
98
e Feck Limit (dBul/n2
/
~ UNIT Non-==striczed UGdEul/ml
£
~
3 66 AVE TR T TEBUI7 WY
3
~ 6
45 4 a
o
30 2
15
8
1 18 18
Freguency (GHz)
Range (Btiz) RE/UBI Ref/Atn  Det/Avg floce Suep Pte #oupeffiode  Fosition Fange (&2) ] Ref/ttn  Dew/ivg fods Suesp Fe  #oupsifode  Fosiio
FCC Por=15C 36Hz UNIT RSE.TS™ Rev 9.5 1 Jon 2013

VERTICAL

Page 187 of 205

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-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF PREO18905¢ Ampl DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Non- PKMargin Azimuth Height Polarity
(GHz) Reading (dBim) d (dB) Reading (dBuVim) (dB) (dBuVim) (dB) Restricted (dB) (Degs) (em)
(dBuV) (dBuVim) (dBuVim)
*1.439 51.88 PK-U 25.1 0 41.08 - - 74 -32.92 - 153 205 H
* 144 40.8 ADR 25.1 25 32.6 54 -21.4 - 153 05 H
*38 441 PK-U 1 0 42.3 - - 74 -31.7 255 06 H
*38 36.91 ADR 1 25 37.61 54 -16.39 - 255 6 H
1.442 50.32 PK-U 25.1 0 39.62 - - 74 -34.38 268 0
1.44 38.57 ADR 25.1 25 30.37 54 -23.63 - 268 A
*38 452 PK-U 1 0 43.4 - - 74 -30.6 290 \Y
*38 37.91 ADR 1 -32. 25 38.61 54 15.39 - 290 \Y
403 39.81 PK-U 5 -23. 0 55.61 - - 74 -18.39 3 H
403 26.76 ADR 5 -23. 25 45.06 54 -8.94 - 3 0 H
* 11.403 38.92 PK-U 5 -23. 0 54.72 - - 74 -19.28 7 1 \Y
*11.403 25.74 ADR 5 -23. 25 44.04 54 -9.96 - 7 1 \Y

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

PK-U - U-NIl: Maximum Peak

ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

MID CHANNEL RESULTS

13KUL Fremo-~t - Charber J 2819 Mor 5 23 21:E1
Recioted Zmissions 3-Meters
Project Number: 12148369
128 Client Soros
Config EUT + Suppo~t Equipment
Mode:UNII |1n HTZB 5785
105 Tested ky:45256 B
S8
. Feck Limit (dBul/n2
! UNIT Nor R=stric-ed CGdbul/m) ‘
S |
E 6o AT TEB U 1
2 [ 5
45 v
1 2 AN
Cr / e -
. o ) e
MWN . MJw-NWWJWW“ W L
5
4]

Freguency (GHz)

]

REW/UBH
H(-EdB) / 38k
H-EdB) 30k

Ref/At-n  Det/Avg Noce
878
g

Rarge (6riz)
175,68

1
3:5.08-6.15

PERK/Pir Avg®RMS)  385mees(huto) 9081 WAXH
PERK/Pur Avg®RMS)  10Tnses(huta) 9001 HARH

Ref/fttn  Dex/fve Mods

Pt #peffode Position Ronge (6iz) REW/VB c
615 878 PEAK/PLr Avy(RIS)

-3ckgs | 5671518 HC-645) /28
-3k H

Susep Pe  #upsifiode Posizion
1leepifute) 18 Akt 0-36ecs

FCC Par-15C 3EHz UNIT RSE.TS™

Rev 9.5 "1 Jon 2013

HORIZONTAL

13KUL Fremo-~t - Charber J 2819 Mor 5 23 21:E1
Rociated Zmissions 3-Meters
Project Number: 12148369
120 Client Soros
Config EUT + Suppo~t Equipment
Mode:UNIT | 1n HTzB 5785
185 Tested|ky:45256 B
96
Feck Limit (dBul/n2
7E
~ UNIT Non-==striczed UGdEul/ml
£
L AVE TR T TEBG AR
3
= 6
5 a
4 4
o
3
30 9
15
a
1 18 18
Freguency (GHz)
Rarge (6H2) REW/UBU Ref/Aton  Det/vg Noce Suzep Pte #%upoffiode Position Range (@10 REW/UBU Ref/Attn  Dez/Ave Pods Suesp Pe ¥ps/fode Posizion
FCC Par-15C 3EHz UNIT RSE.TS™ Rev 9. "1 Jan 2013

VERTICAL
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REPORT NO: 12148309-E4V3

FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF PRE0189055 Ampl DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Non- PKMargin Azimuth Height Polarity

(GHz) Reading (dBim) d (dB) ading (dBuVim) (dB) (dBuVim) (dB) Restricted (dB) (Degs) (em)

(dBuV) (dBuVim) (dBuVim)
24 46.6 PK-U 29.6 -35. 0 0.7 - - 68.2 -27.5 157 H
*38 43.68 PK-U 1 -32. 0 1.88 - - 74 -32.12 - - 255 H
*38 37 ADR 1 -32. 25 .07 54 -16.93 - - - - 255 H
24 44.3 PK-U 29.6 -35. 0 .41 - - - - 68.2 -29.79 1 v
*38 44.7¢ PK-U 1 -32. 0 .95 - - 74 -31.05 - - 0: \
*38 7 ADR 1 -32. 25 .41 54 -14.59 - - 0: A
*11.397 40.3¢ PK-U 5 -23. 0 56.19 - - 74 -17.81 0: H
*11.398 85 ADR -23. 25 46.15 54 -7.85 - - 0: H
*11.399 40.1 PK-U -23. 0 55.9 - - 74 -18.1 0! v

*11.4 27.06 ADR -23. 25 45.36 54 -8.64 - - Jol \Y

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

PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

HIGH CHANNEL RESULTS

13KUL Fremo-~t - Charber J 2819 Mar 6 15 3721
Rociated Zmissions 3-Meters
a Project Number: 12148369
120 Client Soros
Config EUT + Suppo~t Equipment
Mode: 1 'n HT28 5825VHz
185 Tested ky: 12981 KU
98
. Feck Limit (dBul/nl
/
~ UNIT Non-==striczed UGdEul/ml
£
3
J 60 AV LT T TABUI T
@
3 ¥ 3
45 7 oy
s VRS iy L e
1 e o e
39 Q I " -
ket
15
o
a
1 18
Freguency (GHz)
Range (Bti2) REI/UBI Ref/Atn  Det/Avg floce Pte #oupefiode  Fosition Range (&2) EE] Ref/httn Dew/ivg fods Sueep Fe  #oups/fode Fosiimn
1:175.68 Hi-EdB)/38k  B7/D PERK/Pir AR5 3ESmces(huto) 861 HAMY -3hckge H | 5:615-18 MCE86)/28 8770 PERK/Pir Avy(RHS)  1.lcerifute) 1Bk MAXA 0-360dsge -
3:5.86-6.15 WOEB)/3Bk  111/14 PERK/Pur Ag®IE)  1Bluses(uto) 001 AR 0-3ckge H
FCC Par=15C 36Hz UNIT RSE.TS™

Rev 9.5 "1 Jon 2013

HORIZONTAL

13KUL Fremo-~t - Charber J 2819 Mar 6 15 3721
Rociated Zmissions 3-Meters
Project Number: 12148369
120 Client Soros
Config EUT + Suppo~t Equipment
Mode:1'n HT28 5825VHz
185 Tested ky: 12981 KU
96
Feck Limit (dBul/n2
7E
~ UNIT Non-==striczed UGdEul/ml
£
L AVE TR T TEBG AR
@
K 5 5
45 o
4
2
36
15
a
1 18 18
Freguency (GHz)
Rarge (6H2) REW/UBU Ref/Aton  Det/vg Noce Suzep Pte #%upoffiode Position Range (@10 REW/UBU Ref/Attn  Dez/Ave Pods Suesp Pe ¥ps/fode Posizion
FCC Par-15C 3EHz UNIT RSE.TS™ Rev 9. "1 Jan 2013

VERTICAL
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

RADIATED EMISSIONS

Froquency Wetor Det “AF PRE0189055 Ampl DC Corr (aB) Corrocted Avg Limit Wargin Peak Limit PKMargin UNIT Non- PKMargin Azimuth Height Polarity
(GHz) Re: (dBim) d (dB) Reading (dBuVim) (dB) (dBuVim) (dB) Restricted (dB) (Degs) (em)
(dBuV) (dBuVim) (dBuVim)
*1.438 53.05 PK-U 5 -35.. 0 .25 - - 74 -31.75 - 114 103 H
* 144 41.93 ADR 5 -35. 25 . 54 -20.27 - - - - 114 103 H
3.453 48.48 PK-U - - 68. -22.82 229 239 H
244 44.97 -U 68. -28.93 9 257 v
3.453 46 -U 68. -20.84 297 163 \
10.358 44.41 -U -25.5 1 - - - - 68. -11.09 89 195 H
10.358 43.94 -U -25.5 56.64 - - - - 68. -11.56 236 106 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NIl AD primary method, RMS average
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

9.2. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

13OUL Fremaont - Chamber K 2819 Mar 8 1@:17:39
4]

RF Emissions

Project Nunber: 12148389
e Client :Sonos

Config:EUT + Support Equipment
Mods :UNIT Worst Cass

Tested by:12981 KU

96

7Bk Peak Limit CdBulUim)

—
—

50k = ———

. S

5 \\\\ \\\

5 30 oL oL Bl ) e L

3 \\

3 — )
18

e o
'“"wi hadl \g“ W oy

.8e81 A 1 18 38
Frequency (MHz)

Range (MHz) RBU/VBW Ref/Attn  Det/fvg Mode Sueep Pts  #Sups/Mode Position Range (MHz) RBII/VBU Ref/fttn  Det/fvg Mode Sueep Pts  #Swps/Mode Position
1:.89-.15 186(-3c82/388 9174 PERK/Pur Avg(RMS)  BdnsecCAuto) |Gk MAXH B-36Adegs i ok 8 EA g(RMS) H Hideg
2:.15-.43 1BK(-30B)/30k 67/ PERK/Pur Avg(RMS)  Auto 27k maH 8-363degs. 7:1-1.785 18k(-38)/30k  §7/0 PEAK/Pur Avg(RMS)  futo 1Bk MAKH 8-360degs
31.49-1 18k(-3dB3/30k  87/0 PEAK/Pur Avg(RMS)  Auto 16k MAKH B-36dege 8:1.785-30 18kC-38)/ 30k 87/8 PEAK/Pur Avg(RNS)  futo 27k MAXH 6-360degs

ectAuto) |6k M4 0-360de e 3:1-1.785 Bk(-38)/30k  87/8 EAK avg(RNS)  Auto Bk MAKH B-360degs

4:.089- .15 186(-3c6)/308 9174 EAK/Pur Avg(RMS)  Bdnsec(Au

18l : 0 F v (RMS) o 27k [ ) g 1 30 36 g EF R f HOXH i

Rev 9.5 11 Jan 26819

FCC 15.268 Below 3@MHz TST
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

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 .03238 26.64 Pk 57.7 -32.2 -80 -27.86 57.38 -85.24 37.38 -65.24 0-360
2 .06459 22.7 Pk 56.1 -32.2 -80 -33.4 51.38 -84.78 31.38 -64.78 0-360
5 .03343 23.43 Pk 57.7 -32.2 -80 -31.07 57.1 -88.17 371 -68.17 0-360
6 .06549 19.81 Pk 56.1 -32.2 -80 -36.29 51.26 -87.55 31.26 -67.55 0-360
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 22.76 Pk 56.3 -32.1 -40 6.96 28.89 -21.93 0-360
7 .8636 20.59 Pk 56.3 -32.1 -40 4.79 28.89 -24.1 0-360
4 27.95216 32.56 Pk 329 -31.6 -40 -6.14 295 -35.64 0-360
8 23.12612 35.73 Pk 34 -31.6 -40 -1.87 29.5 -31.37 0-360
Pk - Peak detector
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

9.3. WORST CASE BELOW 1 GHZ

QKUL Fremo~t - Charber J 2819 Mar 7 14 36:51
) Recioted Zmissions - 3 Meters
85 Pr\?J‘E:{ Number: 12148389
Client Sonos
Config ELT + Suppo~t Equipment
Mode:UNIT Worst Case
75 Tested ky: 12981 KU
65
55
¢
> 45
3 UPRETmirttasad7m)
3
3|:
2|:
15 NMWMJWMMM .
5
36 168 1888
Frequency (MHz)
Farge (1) REW/VE Ref /ton  Del/vg Noce Suzep Pto  Fupofliode FPesition Fange () REN/UU Rel/fttn  Dez/Avs Fods Sucep Pio Faups/fode Poslion
1:3-208 2CEB/ M T/ PEK/LogPur-Uideo  Auta 40 H B-3ckgs | 3:208-1000 128kC6B)/IM 9T/1B PERKLcgRur-Video  Auto [ B-360degs F
k. ST Rev 9.5 "1 Jon 2813
QKUL Fremo~t - Charber J 2819 Mar 7 14 36:51
) Recioted Zmissions - 3 Meters
85 Pr\?JE:t Number: 12148369
Client Sonos
Config ELT + Suppo~t Equipment
Mode:UNIT Worst Case
75 Tested ky: 12981 KU
6|:
5!:
S 45 h =
3 UPRCmi 2 Tagod7m) | J
@ Q 6
- 4 Q
~ [
3|:
AL
1 5
5
36 168 1888
Frequency (MHz3
Farge (1) REW/UE Ref /iton  Det/vg Noce Suzep Fto  fuofliode FPesition Fange () REW/E Rei/Attn  Dex/Avs Fods Sucep Fio  Faps/fode Poslion
kST Rev 9.5 "1 Jon 2813
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

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 *109.0279 49.77 Pk 18.4 -30.9 37.27 43.52 -6.25 0-360 298 H
4 *134.1094 49.7 Pk 19.4 -30.8 38.3 43.52 -5.22 0-360 101 V
*132.2702 40.77 Qp 19.5 -30.8 29.47 43.52 -14.05 118 102 V
2 * 242.4055 53.7 Pk 17.5 -30.2 Xl 46.02 -5.02 0-360 101 H
* 242.4415 50.3 Qp 17.5 -30.2 37.6 46.02 -8.42 250 122 H
3 478.5362 49.71 Pk 23.6 -29.4 43.91 46.02 -2.11 0-360 101 H
478.5961 48.04 Qp 23.6 -29.4 42.24 46.02 -3.78 226 187 H
5 478.5362 48.69 Pk 23.6 -29.4 42.89 46.02 -3.13 0-360 199 \
478.5899 47.33 Qp 23.6 -29.4 41.53 46.02 -4.49 205 192 \
6 780.0927 28.53 Pk 271 -28.3 27.33 46.02 -18.69 102 105 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12148309-E4V3
FCC ID: SBVRM017

DATE: 7/30/2019
IC: 5373A-RMO017

9.4. WORST CASE 18-26 GHZ

1@:UL EMC 2819 Mar 11 14:88:83
RF Emissions
- Order Number: 12148389
9 Client:Sonos
Configuration:EUT + Suppart Equipment
Mode ! UNIT Worst Case
55 Tested by / 5N:19498 ER
75 Peck Limit (dBuU/m2
=
o
c
RB5
5
T 55 fAvg Limit (dBUU/m)
s
sl
o
3 45
fis)
2

o5
5
18 26
Frequency (GHz)
Range (GHz) REUABW Ref/Attn  Det/Avg Hode Swesp Pts  #Sups/Mode  Lobel Range (GHz) REALUBLI Ref/ftin  Det/Avg Hack Suesp Pts  #5ups/Mode  Lobel
111626 MC-3B/M B2 PEAK/LagPur-Ylden  IZnoac(fute) 9881 MARH Hor Izental
18-266Hz Test.TST Fev 9.5 22 Jun 2818
1BZUL EMC 2819 Mor 11 14:88:03
RF Emissions
- Order Number:12148389
9 Client:Sonos
Configurat om EUT + Suspert Equipnent
Mode ! UNIT Worst Case
85 Tested by / 5N:19498 ER
75 Peck Limit (dBuU/m2
o
0
- b5
v
]
= L
fAvg Limit (dBUU/m)
~ 55
»
2
3
= 5
2 4
Z 4
5 6 @
35t Qg oot L b i L L N
25
S
18 26
Frequency (GHz)
Range (6Hz) REU/BW Ref/Attn  Dat/fvg Hode Sweap Pte  #Sups/Mode  Lobel Range (GHz) RELUBLI Ref/itin  Det/fvg Hacke Suesp Pts  #5ups/Mode  Lobel
18-266GHz Test, TST Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

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 19.854 69.41 Pk 32.7 -56.9 9.5 35.71 54 -18.29 74 -38.29
2 22.752 70.59 Pk 33.4 -57.3 -9.5 37.19 54 -16.81 74 -36.81
3 24.108 70.85 Pk 34 -57 -9.5 38.35 54 -15.65 74 -35.65
4 24.092 70.86 Pk 34 -56.5 -9.5 38.86 54 -15.14 74 -35.14
5 18.928 71.34 Pk 32.3 -57.8 -9.5 36.34 54 -17.66 74 -37.66
6 20.788 69.01 Pk 33 -56.4 -9.5 36.11 54 -17.89 74 -37.89

Pk - Peak detector
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

9.5. WORST CASE 26-40 GHZ

1QEUL EMC 2819 Mor 11 14:36:15
RF Emissions
- Order Number: 12148389
9 Client:3onos
Configuration EUT + Support Equipnent
Mode :UNIT Worst Case
85 Tested by / 5N:19498 ER
75 Peok Limit cdBuU/m2
E
2
4
RB5
5
T 55 Avg Limit (dBuM/m)
"
2
©
>
p]
@
K
o5
=
26 44
Frequency (GHz)
Farge (6Hz) REWUEN Fef/Attn  Det/fug Nods Sueap Fts Fups/ods  Lobel Range (GHz) RE/ LBl Ref /it Det/fvy Hade Sueep Pts Woups/Mode  Label
12648 M-3B/H  B9re PEAK/LogPur-llden  Sénsec(fste) 18k HAKH Hor Izontal
P6-4B6Hz Test, TST Rev 9.5 22 Jun 2818
1BI:LH_ EMC 2819 Mor 11 14:38:15
RF Emissions
- Order Number: 12148389
9 Client:Scnos
Configuration EUT + Support Equipment
Mode :UNIT Worst Case
85 Tested by / SN:194098 ER
75 Peok Limit CdBulU/m2
o
il
- B5
¢
o
>
= o Avg Limit C(dBul/md
5 5
2
S
S 45 &
g S H
2 4 2
fu)
358 : W PR - o
o5
=
26 48
Freguency (GHz)
Farge (6Hz) REW/VEW Ref/Attn  Dat/vg tode Suean Ptz foupsiode  Lobel Range (GHz) REW/ VB Ref/fittn  Uet/fvg Made Suzep Pts #owps/Made Label
P6-4B6Hz Test . TST Rev 9.5 22 Jun 2818
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

26 — 40GHz DATA

Trace Markers

Marker Frequenc Meter Det T90 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 35.62 70.15 Pk 37.6 -55.7 9.5 42.55 54 -11.45 74 -31.45
2 30.483 67.37 Pk 36 -54.1 -9.5 39.77 54 -14.23 74 -34.23
3 38.862 69.47 Pk 36.9 -54.4 -9.5 42.47 54 -11.53 74 -31.53
4 29.016 66.02 Pk 35.9 -53.4 -9.5 39.02 54 -14.98 74 -34.98
5 34.086 68.27 Pk 36.9 -54.8 -9.5 40.87 54 -13.13 74 -33.13
6 39.403 69.19 Pk 37.8 -54.5 -9.5 42.99 54 -11.01 74 -31.01

Pk - Peak detector
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

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-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

AC Power Line Norm

LINE 1 RESULTS

128UL Fremont, CA CE Room 8 Mar 2019 18:13:55
Conducted RFI Uoltaoge
Project No:12148309
186 Client Name:Sonos
EUT Config:EUT+Support Equipment
Test Uolt/Freq: 128U_6BH=z
g7 Test By: 16869 06
78
? 64 -
—
b I — CFR 47 Fark |5 Class B Avg
5 sepd
3 /G\f .
g fA\
© 36 /‘f .
,\/\/g“’\/vvw
22 & - ; - /2 - ) A ~o— '
- / VA" B NN
\\/@\\
8
-6
15 1 18 30
Frequency (MHz)
Range (2 REI/UB  Ref/Atin Det/Avg Mode Sucep Plo ¥oups/fods  Lobol Ronge (M) REWUBD  Ref/fttn Det/Avg Mods Secep Pts  ¥5ps/fods  Label
1:.15-38 OK(-6dB) /- 8218 Op/Ca ls/2.25z  13.3 VARIT  Line-Ll
FCCIS CE Close B 15BkHz-3BMHz Stepping.TST 38915 24 Feb 20816 Rev 9.5 26 Moy 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)
(dBuV) dBuVvV QP (dB) Avg

1 .159 38.12 Qp A 0 10.1 48.32 65.52 -17.2 - -

2 .159 21.85 Ca A 0 10.1 32.05 - - 55.52 -23.47
3 465 33.53 Qp 0 0 10.1 43.63 56.6 -12.97 - -

4 46725 25.72 Ca 0 0 10.1 35.82 - - 46.56 -10.74
5 1.077 21 Qp 0 A 10.1 31.2 56 -24.8 - -

6 1.07475 14.26 Ca 0 A 10.1 24.46 - - 46 -21.54
7 2.751 23.94 Qp 0 A 10.1 34.14 56 -21.86 - -

8 2.74875 16.86 Ca 0 A 10.1 27.06 - - 46 -18.94
9 5.59275 20.54 Qp 0 2 10.2 30.94 60 -29.06 - -
10 5.58825 14.46 Ca 0 2 10.2 24.86 - - 50 -25.14
11 12.09075 8.53 Qp A 2 10.2 19.03 60 -40.97 - -
12 12.08625 4.16 Ca A 2 10.2 14.66 - - 50 -35.34

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 12148309-E4V3 DATE: 7/30/2019
FCC ID: SBVRM017 IC: 5373A-RMO017

LINE 2 RESULTS

128LJL Fremont, CA CE Room 8 Mar 2019 18:13:55
Conducted RFI Uoltaoge
Project No:12148309
186 Client Name:Sonos
EUT Conflig:EUT+Support Equipment
Test Uolt/Freq: 128U_6BH=z
92 Test By: 16869 06
78
,,,,,,,,, CER P 5..G . BOP
$ 64 S }
2 . L . CFR 47 Fart |5 Closs B Avg
3 58r3 ;
3 ° !
o
3 = 14 19
36 i S T T2
e 1@7 . 2@8 s i .
22 18 © .23
o s
© M‘w\\‘
3 O Ll
-6
15 1 8 38
Frequency (MHz)
Range (MHz) REI/UB Ref/Attn Det/Avg Mode Suecp Pta tsups/tode Label Range CHHz) RBL/UBU Ref/Attn  Det/Avg Node Sueep Pts #5ups/Mode Label
B g2/ 1@ 0 1 k 3 T
FCCI5 CE Close B 15BkHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 26 Moy 2015

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 .15675 35.78 Qp A 0 10.1 45.98 65.63 -19.65 - -
14 .159 18.15 Ca A 0 10.1 28.35 - - 55.52 -27.17
15 46275 31.8 Qp 0 0 10.1 41.9 56.64 -14.74 - -
16 465 24.23 Ca 0 0 10.1 34.33 - - 46.6 -12.27
17 1.08937 17.54 Qp 0 A 10.1 27.74 56 -28.26 - -
18 1.09163 10.15 Ca 0 A 10.1 20.35 - - 46 -25.65
19 2.75325 24.72 Qp 0 A 10.1 34.92 56 -21.08 - -
20 2.7465 17.79 Ca 0 A 10.1 27.99 - - 46 -18.01
21 5.58375 21.31 Qp 0 2 10.2 31.71 60 -28.29 - -
22 5.58375 15.41 Ca 0 2 10.2 25.81 - - 50 -24.19
23 12.17175 10.07 Qp A 2 10.2 20.57 60 -39.43 - -
24 12.1785 5.37 Ca A 2 10.2 15.87 - - 50 -34.13

Qp - Quasi-Peak detector
Ca - CISPR average detection
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