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DATE: 1/23/2019
IC: 5373A-RM016

VERTICAL RESULT

., _5L|L Fremont,5m Chamber B 26 Jul zZd18 @l 38:26
2 - .
Restricted Boandedge
' Project Number:12166253
L Client:Sonos
ConfigiEUT + Support Equipment o
Mode:5.2_11n HT28 5188 K AN
185 Tested by: 12981 Kil RARN A
f
|
- i
95 |
/ B
] SO OOUUUUSSSSSSSSUOOOS SUSSSSSSSSSSOOOOOOONS SO T . S— y—
TR ! [T
Wy [y
f By | I‘.‘ |
SR - S S———— T — el Ly
@
3 i
i
......... 'RL
65 XL
AR L
UM
Hverage mit ’F II: mJ ‘ ; it "'L" " '
erbge ] Byl /m ) T i 1
o T iy o i s ot Mt Aol i e B A DbV I
- - e : : - 3
o o o it e et S
35
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Frequency (GHz)
Fange () BB Ref/fttn  Det/fvg Tps Swesp Fts  Fpeeds  Fosition | Rags (B BB Ref/Attn  Dst/ivg Tupe Sueep Pte  ¥opeifiode  Pesition
PondEdge 5-5 158GHz UNIT - U TST 38315 28 Dec 2015 Fev 3.5 B1 Dec 2816
Marker Frequency Meter Det AF 1863 (dB/m) AmpICBI/Fitr/Pad DC Corr (dB) Corrected Average Limit Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
(GHz) Reading Reading (dBuV/m) (dB) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dB)
1 *5.15 47.72 Pk 34.6 185 0 63.82 - 74 -10.18 287 174 v
2 *5.15 47.58 Pk 34.6 -18.5 0 63.68 - - 74 -10.32 287 174 v
3 *5.15 36.38_| RMS 34.6 185 32 52.8 54 12 - - 287 174 v
4 *5.149 36.78 | RMS 34.6 -18.5 32 53.2 54 -8 287 174 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12166253-E3V4
FCC ID: SBVRMO016

DATE: 1/23/2019
IC: 5373A-RM016

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS
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HORIZONTAL
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B.2_11n HT2G 5188 DAT Rev 9.5 22 Jun 2018

VERTICAL
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REPORT NO: 12166253-E3V4 DATE: 1/23/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

Frequency Weter Det “AF 1344 (dBIm) AmPpICDIFItr/Pad DC Corr (d8) Correcter ] “Avg Limit (dBuv/m) Margin Peak Limit (dBuV/m) PK UNIl Non-Restricte a PK | Azmul h Height Polarity
(GHz) Reading (d8) Reading (d8) Margin (dBuV/m) Margin (Degs) (em)
(0BuV) (9BuV/m) (d8) (4B)

2.059 1.71 U -35. 37. - - - - 68. -30.39 153 117 H
3.453 2.65 U -32. - - - - 68. -25.85 263 297 H
3.453 14.73 -U -32. - - - - 68. -23.77 301 102 \'a
10.362 4.47 -U g 23. - - - - 68. -19.43 248 266 H
6.907 36.84 U 5. -26. 74 - - - - 68. -22.46 37 188 v
10.36 32.33 U 7. 23 73 - - - - 68. -21.47 89 176 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12166253-E3V4
FCC ID: SBVRMO016

DATE: 1/23/2019
IC: 5373A-RM016

MID CHANNEL RESULTS
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VERTICAL
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REPORT NO: 12166253-E3V4 DATE: 1/23/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

Frequenc Meter Det “AF 1344 (dBIm) “AmPpIChIFItr/Pad DC Corr (d8) Correcter ] “Avg Limit (dBuv/m) Margin Peak Limit (dBuv/m) PK UNIT Non-Restricter a PK “Azimuth Height Polarity
y Reading (d8) Reading (d8) Margin (dBuv/m) Margin (Degs) (em)
(GHz) (dBuV) (dBuV/m) (4B) (d8)
2.236 40.95 PK-U K 35. 37.65 - - 74 -36.35 - - 254 4 H
2.235 63 ADR K -35. 2 65 54 -25.35 - - - - 254 4 H
3.467 43.55 PK-U 32. 25 - - - - 68.2 -24.95 257 0 H
2.236 41.78 PK-U 5 35. 48 - - 74 -35.52 - - 342 7 Vv
2.233 83 ADR! K -35. 2 85 54 -25.15 - - - - 342 7 v
3.467 43.42 PK-U X -32! 12 - - 68.2 -25.08 188 98 v
10.399 35 PK-U g -22. 49.5 - - - - 68.2 -18.7 145 02 H
10.401 36.93 PK-U 7. -22. 51.53 - - - - 68.2 -16.67 137 02 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12166253-E3V4
FCC ID: SBVRMO016

DATE: 1/23/2019
IC: 5373A-RM016

HIGH CHANNEL RESULTS
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REPORT NO: 12166253-E3V4 DATE: 1/23/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

Frequenc Vieter Der AF 7344 @BIm) AMpICHTFTPad BC Corr (@8) Correcte “Avg Limit @Buvim) Viargin Peak Limit @Buv/m) PR UNIT Non-Restriote 3 K Azt Teght Fotarity
v Reading (@8) d ) Margin (@BuVim) wargin (Degs) (em)
(GHz) (dBuV) adin (a8) (8)
(@Buvim)
134 4084 PK-U 351 0 37.34 - - - - 68. -30.86 54 284 H
493 4316 PK-U 32.7 0 43.06 - - - - 68. 2514 263 313 H
082 207 PK-U 35, 0 7 - - - - 68. 312 109 274 V.
493 44.76 U 32 0 24.66 - - - - 68. 2354 308 222 v
10.481 359 PK-U X 22 0 50.6 - - - - 68. -17.6 33 160 H
10.476 37.28 PK-U 7. 22 0 5188 - - - - 68. -16.32 301 206 V.

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12166253-E3V4 DATE: 1/23/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

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

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

UL Fremont,5m Chamber B 26 Jul zZd18 @r19:52

Restricted Boandedge
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Frequency (GHz)
Farge (21 U Ref /ittn  Dat/ivg Tpe Seeer Pte FwpoMode Position | Range (B12) FEW/UE Fef/itin  Det/fvg Tupe Sacep Pio  Foup/iiode Posilion
1:5.35.46 HC-BdE1/H 189712 PEAK/Fur Avg(RMI)  Insecffuta)  BOBB  MAXH 118 degs i 2:5.3-5.46 1M(-68)/ M [E:HH AVER/Par fvg (RIS nsec (Al ARAE IARTAUE 118 dog

Rev 9.5 Bl Dec 2816

BondEdge 5.35-5 466Hz UMIL — H.TST 38915 @8 Dec 2815

Marker Frequenc Meter Det AF T863 (dB/m) AmpICbI/Fitr/Pad DC Corr (dB) Correcte Average Limit Margin Peak Limit (dBuV/m) PK ‘Azimuth Height Polarity
y Reading (dB) d (dBuV/m) (dB) Margin (Degs) (cm)
(GHz) (dBuv) i (dB)
(dBuVim)
1 *5.35 41.27 Pk 35 -19.1 0 57.17 74 -16.83 11 175 H
2 *5.351 47.2: Pk 35 -19 0 63.23 - - 74 -10.77 11 175 H
3 *5.35 32.5 RMS 35 -19.1 .32 48.75 54 -5.25 - - 11 175 H
4 *5.351 35.7 RMS 35 -19 .32 52.07 54 -1.93 11 175 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12166253-E3V4 DATE: 1/23/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

VERTICAL RESULT
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Frequency (GHz)
Fange (ofiz) FEUUBN Ref/dtin  Dat/fvg Tups Swesp Fts  #upeMade  Position | Aangs (B2) REW/UB Ref/itin  Del/ivg Tupe Saesp Ptz Foupe/fiode  Fosition
PondEdge 5.35-546GHz UNIT - U.TST 38315 26 Dec 2015 Rev 8.5 Bl Dec 2816
Marker Frequenc Meter Det AF 1863 (dB/m) AmpICBIFitr/Pad DC Corr (dB) Correcte Average Limit Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
y Reading d (dBuV/m) (dB) Margin (Degs) (cm)
(GHz) (dBuv) Reading (d8)
(dBuV/m)
“535 46.93 Pk 35 191 0 62.83 - - 74 1117 0 121 v
*5.35 48.21 Pk 35 191 0 64.11 - - 74 -9.89 0 121 Vv
*5.35 36.21 RMS 35 191 32 5243 54 157 - - 0 121 v
4 “535 36.93 RMS 35 19 32 5325 54 75 0 121 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12166253-E3V4
FCC ID: SBVRMO016

DATE: 1/23/2019
IC: 5373A-RM016

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS
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VERTICAL

Page 126 of 157

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000

FAX:(510) 661-0888

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




REPORT NO: 12166253-E3V4 DATE: 1/23/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

Frequenc Weter Det “AF T344 (aBIm) “AmpICOIFIt/Pad ©C Corr (4B) Correcte "Avg Limit (@Buvim) Margin Peak Limit (dBuvim) PK UNI Non-Restricter 7] PK “Azimuth Height Polarity
v Reading (d8) d (@8) wargin (dBuvim) Margin (Oegs) (em)
(GHz) (@8uv) adin @8) @8)
(dBuV/m)

2.012 41.37 PK-U .1 -35. 7.27 - - 68.2 -30.93 226 54 H

3.507 44.53 PK-U .7 -32. 44.43 - - 74 -29.57 - - 254 7 H

3.507 40.87 ADR 7 -32 2 .09 54 -12.91 - - - - 254 7 H
2.041 40.53 PK-U 2 -35. .63 - - - - 68.2 -31.57 160 7 v
*3.507 45.17 PK-U .7 -32. .07 - - 74 -28.93 - - 305 1 Vv
*3.507 4119 ADR .7 -32. 2 .41 54 -12.59 - - - - 305 1 v
10517 34.85 PK-U .6 -22 49.95 - - - - 68.2 -18.25 29 74 H
10519 8.39 PK-U 7.6 -22 53.49 - - - - 68.2 1471 296 165 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12166253-E3V4 DATE: 1/23/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

MID CHANNEL RESULTS

HFUL Fremont - Chamber K 26818 Jul 26 21:33:56

Rodioted Emissions J-Meters

- Project Number: 2166253 518
= T L ient s Sonas
Conf ig:EUT + Support Equipment
Mock:5.3_11n HTZ2B_538@
G ssssisssss st st Tagtad by 19497 AF

CdBul/m2
)]
L%)]

fvg Limit (dBul/m)

o
Bl
arg

™ ™
™ 4
18 18
Freguency (GHzJ
Farge (52) U0 Ref/fitin  Dat/fig Fode Seep Pis foupeithde Position Fange (62) [0 Ref/fitn  Det/ing Pods Sucep Fto  Faps/fode Fasition
1:125.88 it BB FEW/Fir RuglRIS) 38 1 W 0-Ffders fi | 5:6.15-18 Hi-EdE)/3 7/ PEAK/Fur Aug(RHS) 1. lssc(iuto) 18k WAXA 8-3dags H
3:5.86-6.15 114 o ga =

FCC Porti5C SGHz UNIT RSE.TST Rev 9.5 22 Jun 2818

HORIZONTAL
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VERTICAL
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REPORT NO: 12166253-E3V4 DATE: 1/23/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

Frequency Weter Det AF 344 (aB/m) “AmpICBIFIT/Pad DC Corr (08) Correcte TAvg Limit (@Buvim)
(dB)

Margin Peak Limit (dBuvim) K UNI Non-Restrictet 7] PK “Azimuth Height Polarity
(GHa) Reading d (@8) Margin (dBuvim) Margin (Oegs) (em)
(@Buv) adin (@8) @8)
(dBuV/m)

2.037 40.95 PK-U -35. 37.05 - - - - 68.2 -31.15 93 364 H
*3.533 44.5 PK-U -32. 44.7 - - 74 -29.3 - 257 168 H
*3.533 .47 ADR -32.1 2 0.9 54 -13.01 - - - - 257 168 H

.05 .69 PK-U -35. 6.7 - - - - 68.2 -31.41 98 72 v
.533 .54 PK-U -32.! 14.7: - - 74 -29.26 - - 1 3. Vv
533 .81 ADR -32. 2 1.3 54 -12.67 - - 1 3. v
.808 .15 PK-U -20. 49.65 - - 74 -24.35 7 0 H
817 .15 ADR 4 -20. 2 9.07 54 -14.93 - - 7 0 H
814 .82 PK-U 4 -20.. 50.42 - - 74 -23.58 2 0: Vv

1 .57 ADR -20. 2 39.39 54 -14.61 - - 2 0: v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12166253-E3V4 DATE: 1/23/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

HIGH CHANNEL RESULTS

H:UL Fremont - Chamber K 2818 Jul 26 22:16:28
Rodioted Emissions J-Meters
- Project Number: 2166253 518
= T L ipnt : Sonas
Conf ig:EUT + Support Equipment
Modk:5.3_11n HTZB_5328
s sisssss st sasssssi s s s Taskad by 19497 AF
S
bk L [ WA md
75
A 1 R
E
~
T B
3
= fvg Limit (dBul/m)
4 s
. A
. . T i
] 8
Freguency (GHzJ
Farge (3) Pie Supcithde  Position fange (&) FEMAUEA Ref/Ritn  Det/ivg Fods Suzep Fto  Fapaiode Fasition
115,08 22 Wi 0-3Bdeys H | 5:6.15-18 W-EEX K E1/ PEAK/Fir Avg(RHS) 1. lssc(Auto) 18k HAXH 8- dags
3:5.88-6.15 @ N 3

FCC Porti5C SGHz UNIT RSE.TST Rev 9.5 22 Jun 2818

HORIZONTAL

UL Fremont - Chamber K 2818 Jul 26 22:16:28
115
Rodioted Emissions 3-Meters
- Project Number: 2166253 518
= T L (et Sonas
Config:EUT + Support Equipment
Mode:5.3_11n HT2B_5328
G usisssss st s Tagkad by 19497 AF
< L] U OUO OSSNt NUUOUOToPUOS SN OOUOS USSR SOURUIOOPURSSIO SSUOUOSSSSNRIIE PSS SRR SURUORPSROTN SUUSTSOT: SOTRN: OO SO Os OO
ke L C uld/md
75
A 1 R
E
~
T B
3
= fvg Limit (dBul/m)
45 4 .
i 3
35
a
258 T DSOS SO SAR PR USSR SOSSPSRNO SOOI SURONN SU
] 8
Freguency (GHzJ
Forge (3) REU/UB0 Ref/Atin  Dat/fvg Mode Seep Pie Supcifhde Position fange (&) FEMAUE Ref/Ritn  Det/ivg Fods Suzep Fto  Fapaiode Fasition

FCC Porti5C SGHz UNIT RSE.TST Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12166253-E3V4 DATE: 1/23/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

H

et Det “AF T344 (aBIm) “AmpICOIFIt/Pad ©C Corr (4B) Correcte "Avg Limit (@Buvim) Margin Peak Limit (dBuvim) PK UNI Non-Restricter 7] PK “Azimuth Height Polarity
Reading (d8) d (@8) wargin (dBuvim) Margin (Oegs) (em)
(GHz) (@8uv) Reading @8) @8)
(dBuV/m)
1.999 41.07 PK-U 1 -35. .87 - - 68.2 -31.33 7 H
3.547 44.86 PK-U 329 -32. 45.2 - - 74 -28.74 - - 7 H
3547 40.64 ADR 32.9 -32 2 3 54 -12.64 - - - - 7 H
1.989 41.29 PK-U 1 -35. .0 - - - - 68.2 3111 1 v
.547 44.88 PK-U .9 -32. .2 - - 74 -28.72 - - 1 Vv
.547 40.83 ADR .9 -32. 2 .55 54 -12.45 - - - - 7 1 v
10.349 2.28 PK-U 4 -23 46.58 - - - 68.2 -21.62 9 320 H
10.376 2.01 PK-U 7.4 -23 46.31 - - - - 68.2 -21.89 6 314 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12166253-E3V4
FCC ID: SBVRMO016

DATE: 1/23/2019
IC: 5373A-RM016

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

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

. ~UL Fremont 5m Chamber B
25 - -

26 Jul zZd18

@2:24:49

Bondedge

\ ; ; ; Praoject Number: 12166253

15 : : e Client Soros

ConfigiEUT + Support Egquipment
Mode:5.6_11n HT28_5564

Tested by: 12981 Kil

fun]
w

|

" ”*T'\‘:\N\/.
- ‘,"'_‘J: : ‘-1

CdBul/m)

17 .5MHz/
Frequency (GHz)

(5}

5.52

Fange (GHz) FEUUBU Ref/Attn  Det/Avg Tupe Sucep Fte  #Sups/Hode Fosition | Range (Biz) ABA/UEU Fef/Atin  Det/fng Tupe Sucep Pt toepoiliode Position
1535555 MHCBE/N 189/12  PEAKFur Avg(RE)  Insec(futa)  BOGB MK 116 dogs | 25.B-5.525  MM-Bab/M  1B8/12  AUER/Fur feg(RHS bo) BB 1BOTAUS 11 deg
BondEdge 5.350-5.47@6Hz 15 487 — H.TST 38315 28 Dec 2815 Rev 8.5 @1 Dec 2816
Marker Frequenc Meter Det AF 7863 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Correcte ‘Average Limit (dBuv/im) Margin Peak Limit (dBuV/im) PK Azimuth Height Polarity
y Reading d (dB) Margin (Degs) (cm)
(GHz) (dBuVv) i (dB)
(dBuV/im)
2 *5.459 42.11 Pk 35. -19. 0 57.81 - - 74 -16.19 11 1. H
6 *5.459 32.05 RMS 35 -19. 32 48.07 54 5.93 - - 11 1 H
1 *5.46 41.19 Pk 35. -19. 0 56.89 - - 74 -17.11 11 1 H
5 *5.46 31.02 RMS 35 -19. 32 47.04 54 -6.96 - - 11 1 H
4 5.468 47.78 Pk 35. -19. 0 63.48 - - 68.2 -4.72 11 1 H
8 5.468 35.65 RMS 35. -19. .32 51.67 - - - - 11 1 H
3 5.47 44.49 Pk 35. -19. 0 60.19 - - 68.2 -8.01 11 1 H
7 5.47 34.16 RMS 35.3 -19.6 32 50.18 - - 116 186 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12166253-E3V4
FCC ID: SBVRMO016

DATE: 1/23/2019
IC: 5373A-RM016

VERTICAL RESULT

., _SLIL Fremont,5m Chamber B 26 Jul zZd18 Hz:88:51
2 - -
Bondedge
' Project Number:12166253
15 Clignt:Soros
Config:EUT + Support Equipment
Mode:5.6_1In HT28_5588 Ca R AN,
185 Tested by: 12981 KU v if A
- RV Y
¥
|
95 i
|
85 i k
. T T
" /
c |
< Pe TR
= [} OOt ot oot OO OO 1
3 79 iy
@ \
b 1
35
5.35 17.5MHz/ 5.52%
Frequency (GHz)
Fange (GHo) FEWAJE Ref/Attn  Det/ivg Tupe Sweep Ptz FwpsMode Fosition | Range (B0 REW/VEl Ref/Atin  Det/fvg Tupe Sucep Fte topsiiode  Fosition
BondEdge 5.358-5.47@GHz 15_487 - U T5T 38915 28 Dec 2815 Rev 8.5 Bl Dec 2816
Marker Frequenc Meter Det AF T863 (dB/m) AmpICbI/FItr/Pad DC Corr (dB) Correcte Average Limit Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
y Reading d (dBuV/m) (dB) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
1 *5.46 394 Pk 35. 19, 0 55.1 74 189 05 01 v
2 *5.458 42.04 Pk 35. 19, 0 57.74 - - 74 -16.26 05 01 Vv
5 *5.46 31.44 RMS 35. -19. 32 47.4 54 6.54 - - 05 01 Vv
6 *5.418 318 RMS 35. -19.4 32 47.9 54 -6.08 - - 05 01 v
4 5.468 47.96 Pk 35. -19.! 0 63.6 - - 68.2 -4.54 05 01 \%
3 547 45.45 Pk 35. 19, 0 [ 68.2 7.05 05 01 v
7 5.47 35.82 RMS 353 -196 32 51.84 - - 305 201 Vv
8 5.47 35.85 RMS 353 197 32 5177 305 201 Vv

* - indicates frequency in CFR47 Pt 15/1IC
Pk - Peak detector
RMS - RMS detection

RSS-Restricted Band
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REPORT NO: 12166253-E3V4
FCC ID: SBVRMO016

DATE: 1/23/2019
IC: 5373A-RM016

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

UL Fremont,5m Chamber B

26 Jul 26818

Bz:46:87

Bondedge

Project Number:12166253
Client:Sonos

Mode:5.6_1In HT28_5768
T TATA ‘r\\‘ R R S : Tested by: 12981 Kil
| ; ;

Config EUT + Support Equipment

FonoEdge 5.725-5 . HeShHz 15 487 - H TST 38915 28 Dec 2815

z
v
3 75 i “0“ '
% Ww'hj ‘eok Limitt CdBull/
65| : %
o M
| PR ANl A i i b s
T N NS N i i ]
55 ...............
5.7 12.5MH=z/
Frequency (GHz)
Range (GHz) REUAEU Ref/ftin  Det/fvg Tupe Sweep Pts  #5ups/Mode  FPosition
1:5.7-5.825 THC-BdE )/ 3H 189/12 PEAK/Fur PvgRME)  Inseclfuta) 8008 MAXH 328 dega

Rev 9.5 @1 Dec 2816

Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fltr/Pad Correcte Peak Limit (dBuV/m) PK Azimuth Height Polarity
y Reading (dB) d Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
1 5.725 50.06 Pk 35.5 -20 65.56 68.2 -2.64 328 158 H
2 5.725 51.21 Pk 35.5 -20 66.71 68.2 -1.49 328 158 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12166253-E3V4
FCC ID: SBVRMO016

DATE: 1/23/2019
IC: 5373A-RM016

VERTICAL RESULT

(S]]
0!
M
o

‘_5L|L Fremont ,5m Chamber B 26 Jul 2@18 M3:43:49
2 7 7
Bandedge
- Praject Number:12166253
15 ! : Client:Sonos
; ; Conf igiEUT + Sugport Equipment
AN LN ; ; Mode 5. 6_11n HTZ0_5788
a5l “‘- NPT USTSRTOON SRRSO TSP SOUPTUOT : Tested by: 12981 K
1
g5 1 O S . S
85
e
3 75
@
T
65
o
: ! \ My I
i ‘ LAY "‘% M ; i
55 i L L N I i i ;
o i i Tl ”"'-""“? “'h‘-‘.“""" T N ".‘I-lﬁ‘“."-"ﬁvm‘-\\J‘-\'lf'." (TR NS PRI WYL T e
45
o e e S
57 12 5=/
Frequency (GHz)
Fange CGhz) FEUEN Ref/ttn  Delifvg Tips Suesp Fis Hupe/iade Fosition |
PondEdge 5.725-5.825HHz 15 487 - U.TST 38315 28 Dec 2815

Rev 8.5 B1 Dec 2816

Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fltr/Pad Correcte Peak Limit (dBuV/m) PK Azimuth Height Polarity
y Reading (dB) d Margin (Degs) (cm)
(GHz) (dBuV) Reading dB)
(dBuV/m)
1 5.725 51.7 Pk 35.5 -20 67.2 68.2 -1 126 188 \
2 5.725 51.1 Pk 35.5 -20 66.6 68.2 -1.6 126 188 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12166253-E3V4
FCC ID: SBVRMO016

DATE: 1/23/2019
IC: 5373A-RM016

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

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

c‘,1LIL Fremont ,5m Chamber B 26 Jul 2@18 A3:18:23
od H
Bandedge
_ Project Number: 12166253
B Client:Sonos
Config EUT + Support Equipment
Mode:5.8_11n HTZ28_5745
e S SO Tested by: 12981 KU
ii .....
268
_»-
o -
= 5
“ i
-18 MMK'
- eok Limit (dBm) MW
-725 H T "rm.
; 2 | W.WWMM
55 N S S é
5.6825 13MHz/ 5.755
Frequency (GHz)
Fange (GHz) FEUABI Ref/Attn  Det/fvg Tpe Sucep Ptz #upsHode Fosition
625-5.75 THC-BdE )/ 3H 212 FEAK/Fur Fug(RME)  Inscclfuta) 208 MAKH 2% dega
Bondedge 5.625-5.7556Hz 15_467 EIRP — H.TST 38915 26 Apr 2816 sv 9.5 81 Dec 2016
Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/FItr/Pad Conversion Correcte Peak Limit PK Azimuth Height Polarity
y Reading Factor (dB) d (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
2 5.65 -66.56 Pk 35.5 -20 118 -39.26 -27 -12.26 296 149 H
1 5.725 -44.79 Pk 355 -20 118 -17.49 27 -44.49 296 149 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12166253-E3V4
FCC ID: SBVRMO016

DATE: 1/23/2019
IC: 5373A-RM016

VERTICAL RESULT

c‘@I_IL Fremont ,5m Chamber B 26 Jul 26818 H2:56: 33
s: : -
Bandedge
- Praject Number:12166253
o e Client:Sonos
ConfigiEUT + Support Eguipment
Mode:5,8_11n HTZ2_5745
SOt USSR S Tested by: 12981 KU
35 :
| i
28 i
i W
i 5t :
- oLy Myl
14 ; BL e L“ ¢
eak Limit i ‘ i
-25 + J‘n‘l"
I g |
i My Y
i LY A
-48k; g e o s gt el e D
B O O S SO O
5.6825 13MHz/ 5.75%
Frequency (GHz)
Range (GHz) REU/UED Ref/Attn  Det/fvg Tpe Sueep Fts #oups/Mode FPosition ‘
Bondedge 5.625-5.7556Hz 15_487 EIRP - U.TST 38915 26 Apr 2016 ev 3.5 81 Dec 2016
Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fltr/Pad Conversion Corrected Peak Limit PK Azimuth Height Polarity
y Reading Factor (dB) Reading (dBm) Margin (Degs) (cm)
(GHz) (dBm) EIRP (dB)
2 5.65 -66.27 Pk 35.5 -20.1 11.8 -39.07 -27 -12.07 125 266 \
1 5.725 -43 Pk 35.5 -20 11.8 -15.7 27 -42.7 125 266 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12166253-E3V4
FCC ID: SBVRMO016

DATE: 1/23/2019
IC: 5373A-RM016

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

Pondedge 5.858-6GHz 15 407 EIRP - H TST 38915 26 Apr 2616

Rev 9.5 @1 Dec 2816

Q@UL Fremont,5m Chamber B 26 Jul 26818 B3:26:82
Bondedge
_ ! ‘ Project Nomber: 12166253
65 ; I S— Client Sonos
: : Config EUT + Support Equipment
: : Mode:5.8_11n HTZ28_5825
50 : SRR S SO —— Tested by: 12981 KU
et i
S : 5 O O O N ———
24 ;
AN :
E s m W M
" fr \ ;
18 /,’ : .
f\f'\ : A p . .
, V" : q‘ Peck Limit CdBm)
-25 e N
r J
-48
B St OO OO OOsOOOO OO sso OO SOUSOOOOOOsossssSUSSsuus OSSN SSSSSOssssvoos SO SSSSssssssvSss SSSSSSOssssssvuEN SSSSOsssssuuSSSSIOS SO SSSSSSOOOss SO
5.8 2dMHz/ [
Frequency (GHz)
Range (6Hz) I Ref/ittn  Del/fug Tope Sucep Pte  BupsMode Position
5.6 WeB)/H 212 FEAPr RgRE)  lneec(futal 08B HAIH 3 degs H

Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fltr/Pad Conversion Corrected Peak Limit PK Azimuth Height Polarity
y Reading (dB) Factor (dB) Reading (dBm) Margin (Degs) (cm)
(GHz) (dBm) EIRP (dB)
1 5.85 -61.03 Pk 35.4 -20 118 -33.83 26.99 -60.82 26 270 H
2 5.969 -67.18 Pk 35.4 -19.6 11.8 -39.58 -27 -12.58 26 270 H

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

Pk - Peak detector
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REPORT NO: 12166253-E3V4
FCC ID: SBVRMO016

DATE: 1/23/2019
IC: 5373A-RM016

VERTICAL RESULT

EIRF

TS Fr—en:mi,:r'n

Chamber B

26 Jul zZd18 @317

57

o

Bandedge

Praject Number:12166253

[0 SO SRRSO SSSSSSSOPOTN NURTSSPPORNN S o .
= Client:Sonos
ConfigiEUT + Support Eguipment
Mode:5.8_11n HT2B_5825
]SSR SOV PSSRSO PSSO OSSR S Tested by: 12981 KU
5
0
28
P
|
-18
Vi
i Ty Peck Limit C(cBm)
-254 LA
f o ; ; : é
g T ‘llﬂL‘{\“}‘l‘i‘\rnrljll}Llriﬂllﬂt‘-lll-@hl ,,,v‘.lﬂ,-‘»rl'u ";‘1"«1‘7.-”‘]1-.r‘j»‘1‘. “u",“:!"" l"l‘m }L|,'+‘-H..|r.' ‘.ulu..i, “1\\ fi ‘*‘ha“mf‘f :‘\\‘Iqqul_ "\“F"ﬂh‘ ».
S Ut OO OO SSSSOuOuuuuOsssSuuuuu SUUUU SO SSSSSSSuOuus SO SSSSSUOOOOOUUuu: SSSSSSSSSSSOsOUuuu SSSSSSSSSsuUuu OIS SSSOSSOuun: S —
5.8 2aMHz/ =
Frequency (GHz)
Fange CGfz) FEUEN Ref/ttn  Delifvg Tips

Bondedge 5.858-6GHz 15_467 EIRP -

U TST 38315 26 Apr 2616

Sweep Ftz  #3ups/Hods P:snm‘

Rev 8.5 B1 Dec 2816

Marker Frequenc Meter Det AF T863 (dB/m) Amp/Cbl/Fltr/Pad Conversion Corrected Peak Limit PK Azimuth Height Polarity
y Reading Factor (dB) Reading (dBm) Margin (Degs) (cm)
(GHz) (dBm) EIRP (dB)
1 5.85 -54.53 Pk 35.4 -20 11.8 -27.33 26.99 -54.32 126 251 \
2 5.96 -59.52 Pk 35.4 -19.6 11.8 -31.92 -27 -4.92 126 251 \4

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

Page 139 of 157

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) 771-1000

FAX:(510) 661-0888




REPORT NO: 12166253-E3V4 DATE: 1/23/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

UL Fremont,5m Chomber B 28 Jul 2818 BE: 8514

"
Rodioted Emissions 3-Meters
Project Number; 12166253

1 35 N —————$—€©S L A i  ll l B A S Client Sonos

Config]EUT + Support Equipment

Made 5B 11n HTZA 5745
0000060064000 40040000 00000 NSNS SNSRI S et ) INVERTL= TN

LU OOt SOOUOSU USSR USSUOOS SORPSPUNURROPOTROO NUSUSSRPORRE SRR SO SO SONNN SO
] imit Bull/m]
75

(dBull/md
=)}
(9]

Frequency (GHz)

Fonge (57) ] Ref/Attn  Det/Avg Typs Seep Pla  #ogs/fode FPosition Fangs (600 FEW/ Fef/Attn Det/vg Tgpe Sueep Fte fopafode  Fosition
125 88 WMCEdD) /B 818 PEAK/Fur AvgUNS) | 36msectAvt) 66D WAIH B-J6edeqs H | 5:6 1515 HCb1/ k8740 PR/ P oot 45nccciito) 1Bk Mol B FBdegs H
35.86-5.15 M-dE)/ 187718 PIAK/Pue AugRHS)  dlscactiutc) SBEE WX B-J68degs. H

Rev 9.5 @1 Dec 2016

FCC Port!5C S6Hz UNII RSE.TST 38915 26 Jun 2015

HORIZONTAL

UL Fremont,5m Chomber B 28 Jul 2818 BE: 8514

"
Rodioted Emissions 3-Meters
Project Number; 12166253
1 35 N —————$—€©S L A i  ll l B A S Client:Sonos

ConfiglEUT + Support Equipment
Made 58 11n HT2A 5745
0000060064000 00000 SISO SNSRI S | et ) NVER L= < TN

85
ke Limit Bul/m)
75

(dBull/md
=)}
(9]

Avg Limit (dBul/m)

45 eeemmmoessooesesssesossssoeesssssemssssssemessssssmsesssfoessesssensanssammemomesssssemrnnnsnmmdssnnsemnannnames s safuanien.
350
25" il

I : 18

Frequency (GHz)

Famge (2 BB Ref/Attn  Det/Avg Typs Semp Fls  $ogsifode Fositiom Range (6D FEW/ B Aef/Attn  Det/Avg Type Sweep Ptz tpeifode  Fosition

Rev 9.5 @1 Dec 2016

FCC Port!5C S6Hz UNII RSE.TST 38915 26 Jun 2015

VERTICAL
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REPORT NO: 12166253-E3V4 DATE: 1/23/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

Frequency Wieter Det AF 1863 (aB/m) AmpICOIFITPad TC Corr (B) Carrecte “Avg Limit (@Buvim) Wargin Peak Limil (dBuv/m) K UNIT Non-Restricted K “Azimuth Heignt Polarty
(GHa) Reaing @) d (@) Margin @8uvim) Margin (Oegs) (em)
(@BuY) ading ©@8) ©8)
(dBuvim)

*125 421 PK-U 3 349 5.5 - - 74 -38.5 - - 286 128

25 32.1 ADR 3 -35 2 .72 54 -28.28 - - - - 286 128

3383 .58 PK-U 4 32 .98 - - 74 -32.02 - - 264 156

383 17 ADR 4 32 2 -89 54 2111 - - - - 264 156

*125 .87 PK-U -35 .17 - - 74 -37.83 - - 250 141
25 .73 ADR -34.9 2 45 54 -26.55 - - - - 250 141 V.
3383 61 PK-U 4 32 3.01 - - 74 -30.99 - - 104 265 V!
383 .78 ADR 4 32 2 355 54 -185 - - - - 104 265 V!
*11.492 .44 PK-U 4 246 47.24 - - 74 -26.76 - - 1 137 H
*11.49 .93 ADR 4 246 2 35.05 54 -18.95 - - - - 1 137 H
*11.489 332 PK-U 38.4 -24.6 0 47 - - 74 27 - - 49 171 v
*11.488 20.79 ADR 384 246 32 34.91 54 -19.09 - - - - 49 171 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12166253-E3V4
FCC ID: SBVRMO016

DATE: 1/23/2019
IC: 5373A-RM016

MID CHANNEL RESULTS

_UL Fremant,5m Chamber B

28 Jul 2818  @1:24:22

"

Project Number: 2166253

Config:EUT + Support Equipment
Mode:5.8_11n HTZ2A_5785
Yo ssmss s ssras s st s ssssimsssssoc s sl sssssssisscod Tantad [yt 12981 Kil
85
1l imit CdBul/m)
75

Rodioted Emissions 3-Meters

n
e

~

=2 B
5 65

w

o

Avg Limit (dBul/m) i

|
Frequency (GHz)
Farge (52 T Ref/fitn  Det/ivg Tupe Pls  fousifode Fosition Fange (62) B/ B Fef/ittn Det/ivg Tupe Sueep Fie  Eoupeifod  Fosition
15,86 HG-6dE) /3B 178 PERK/Fiar Fig (RHS uto) 6B WATH 8-J68usgs H | 5:6.15-18 HC-6E0/38 87/ FER/Fur WgRIE)  d5dnsecidutol [Bk WA B-38dags H
5 865,15 M-6dE)/ e 1718 PERK/Pue ug(RHS o0 B-J6ecgs H

FCC Porti5C 5GH= UNIT RSE.TST 38915 26 Jun 2015

Rev 9.5 Bl Dec 2816

HORIZONTAL

FCC Porti5C 5GH= UNIT RSE.TST 38915 26 Jun 2015

H:UL Fremont,5m Chamber B 28 Jul 2818 81:24:22
Rodioted Emissions 3-Meters
Project Number: 2166253
: ConfigiZUT + Support Equipment
Mode:5.8_11n HTZ2A_5785
b Tested oyt 12981 KID
o] DSOSt 0000 OO OUSOOUPUOS FOOHSSSUNUSOOUOSSON: NRUSOUUSOOPPRNS SUUSUUSUOUO SRRSO SOPSUO SOUOTS OO St OO OSSO
ak Limit dBul/m)
75
~ UNII Mon-R e d
£
35 &
3 65 B
5 o
~ Avg Limit (dBul/m)
S
451 2
L] S e e e
o
SOt 5O UUUOS SOUUNOSOOOPOSOR: NURUOOUROUUUUN SOSTSROOOUOR: NRORS: SOOI SOOI SN OO
! 8 8
Frequency (GHz)
Forge () BB Ref/Attn  Det/Avg Type Seop Fla  $owpsifode Position fange (62} FEW/UEH fef/fttn  Detiivg Tupe Sueep Pt Ewpoifods  Fosition
Rev 9.5 Bl Dec 2616

VERTICAL
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REPORT NO: 12166253-E3V4 DATE: 1/23/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

Frequency Wieter Det AF 1863 (aB/m) AmpICOIFITPad TC Corr (B) Carrecte “Avg Limit (@Buvim) Wargin Peak Limil (dBuv/m) K UNIT Non-Restricte 7] K “Azimuth Heignt Polarty
(GHa) Reaing @) d (@) Margin @8uvim) Margin (Oegs) (em)
(@BuY) ading ©@8) ©8)
(dBuVim)

*3.857 46.7 PK-U 4 48.35 - - 74 -25.65 7 05 H
*3.857 42.4 ADR 4 2 4.4 54 9.6 - - 7 05 H
*3.857 49.0 PK-U 4 50.64 - - 74 -23.36 200 7 V!
*3.857 46.0 ADR 4 31 2 47.96 54 -6.04 - - 200 7 V!
*1.251 411 PK-U -34. 345 - - 74 -39.5 53 4 v
5 30.41 ADR -34. 2 24.13 54 -29.87 - - 4 v
7. 40.66 PK-U -23. 55.36 - - 74 -18.64 H
57 29.42 ADR -23. 2 44.44 54 -9.56 - - - - H
*1157; 40.19 PK-U -23. 54.89 - - 74 -19.11 - - 4 V.
57 30.18 ADR -23. 2 452 54 8.8 - - - - 4 v
1.901 45.65 PK-U 311 -33.2 0 43.55 - - - - 68.2 -24.65 104 164 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 12166253-E3V4
FCC ID: SBVRMO016

DATE: 1/23/2019

IC: 5373A-RM016

HIGH CHANNEL RESULTS

_UL Fremant,5m Chamber B

28 Jul 2818

B82:36: 39

"

Rodioted Emissions 3-Meters

Project Number: 2166253
Client:Sones

Config:
Mods:5
Tested

_11n HTEA_582
512981 Kl

UT + Support Equipment
5

CcBul/m2
[s)
L%)]

ar

Uil g W
PPN

18 18
Frequency (GHz)
Farge (52 T Ref/fitn  Det/ivg Tupe Sacep Pls  fousifode Fosition Fange (62) B/ B Fef/ittn Det/ivg Tupe Sueep Fie  Eoupeifod  Fosition
15,86 HG-6dE) /3B 178 PEAK/ P ) 1 [T B-l6degs H | 5:6.15-16 HC-6E0/38 87/ FER/Fur WgRIE)  d5dnsecidutol [Bk WA B-38dags H
5,68 WC-EdB) Kk 1B7/18 PEAK/P ] 5608 Wi B-368cegs H

FCC Porti5C 5GH= UNIT RSE.TST 38915 26 Jun 2015

Rev 9.5 Bl Dec 2816

HORIZONTAL

H:UL Fremont,5m Chamber B 28 Jul 2818  B82:38:39
Rodioted Emissions 3-Meters
Project Number: 2166253
: ConfigiEUT + Support Equipment
Mode:5.8_11n HTZ2A_5825
L i it ek A R A A e iy Y -1
L] DSOSt 0000 OO OSSO0 FOOHSSSNUSOOOUOSSON: HUNUSOUUSOPPPRNS SORSUUTSUOUOR 1 SRRSO SOPSUIOT SOUOTSOUO St OO DTSSR
ak Limit dBul/m)
75
~ UNII Mon-R e d
£
~
=2 o . S
5 65
3
~ B Avg Limit (dBul/m)
5 B
451 R Qi -9
4
o
LSOO USSR OUUSUUUOSRSRR SO SOOURURSSUORUS USROS DONSORRURRSUUPI N NOURP N THT” . SOOI M i ... okt O RSOOSR
oo O SO OO SOUEOSSSUSRSSSUOOSS SOUUNSUSSOSUUOSSON: NURSUSUROUUUUNS SOSSSRSOOOUUR: SRORS SOOI SOOI SN SO
! 8 8
Frequency (GHz)
Forge () BB Ref/Attn  Det/Avg Type Seop Fla  $owpsifode Position fange (62} FEW/UEH fef/fttn  Detiivg Tupe Sueep Pt Ewpoifods  Fosition
FCC Port!SC S6Hz UNIT RSE.TST 38915 26 Jun 2815 Rev 9.5 Bl Dec 2616

VERTICAL
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REPORT NO: 12166253-E3V4
FCC ID: SBVRMO016

DATE: 1/23/2019
IC: 5373A-RM016

RADIATED EMISSIONS

Frequenc Det AF 1863 (aB/m) AmpICOIFITPad TC Corr (B) Carrecte “Avg Limit (@Buvim) Wargin Peak Limil (dBuv/m) K UNIT Non-Restricte 7] K “Azimuth Heignt Polarty
(GHa) Reaing @) d (@) Margin @8uvim) Margin (Oegs) (em)
(@BuY) Reading ©@8) ©8)
(dBuvim)
*3.883 414 PK-U 4 3.4 - - 74 -30.6 1 0 H
*3.883 X ADR 4 2 5.17 54 -18.83 - - 0 H
*3.883 PK-U 4 4.2 - - 74 -29.76 7 V!
*3.883 ADR 4 2 7.4 54 -16.56 - - 7 V!
*11.65 PK-U -23. 7.1 - - 74 -26.87 7! H
*11.651 X ADR -23. 2 5.0 54 -18.92 - - 7! H
*11.65 32. PK-U 23.9 7.2 - - 74 -26.73 192 v
*11.653 2073 ADR 24 2 5.85 54 -18.15 - - - - 192 v
19 40.83 PK-U -33.3 8.63 - - 68.2 -29.57 1 305 H
1.901 41.02 PK-U -33.2 8.92 68.2 -29.28 18 266 V.

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

PK-U - U-NII; Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 12166253-E3V4

FCC ID: SBVRMO016

DATE: 1/23/2019
IC: 5373A-RM016

9.2. Worst Case Below 30 MHz

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

, “@LI, Fremont,Sm Chomber B 28 Jul 2818 B7:12:12
38— - -
; RF Emissions
, Froject Number: 12166253
18} Client:Sanos
i Config:EUT + Support Equipment
Mode:UNIT Worst Cose
9a Tested by: 12981 KU
78 Peak Linit. (dBul/m)
58k :
- “\\ : —_— ;
a — i ) i
T el T — 0F Limie CdBull/md
3 : T — T
g : T
[ wf%l‘;m VVVVVVV
| " | i
gl I M O 54
i g = : ) : .
m% N %6"’” b, .
e S
-30 - : P
58
P31 | A Elz]
Frequency (MHz)
Rarge (MHz) REUAJEY Ref/fttn e Sumep Pt #Swpa/Mode  Position Range (HHz) REW/UBU Ref/fttn  Det/fvg Type Sueep Ptz #Swpe/Mode  Position
- .15 1B3C-3d8)/308 9174 gwwm 4BueeciPuto) 1Bk MAKH B-3Eckgs d
20.15-,49 I ] i Tk M B-3bcegs
349-1 785 1 W 1A [ B-JeBcegs
PUNC 1BhC-3B0/ 3B BT/ o PR §-3eBcege
FCC 15.289 Bolow 38MHz.TST 38915 24 Oct 2817

Rev 9.5 @1 Dec 2616

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

measurements in the near field.
- OATs and chamber correlation testing had been performed and chamber measured test
result is the worst case test result.

Below 30 MHz Data

Trace Markers

Marker Frequency Meter Det Loop Antenna Cbl Dist Corr Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading (dB/m) (dB) 300m Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuV) (dBuVolts)
5 .02987 41.54 Pk 155 14 -80 -21.56 58.08 -79.64 38.08 -59.64 0-360
1 .06085 38.58 Pk 145 14 -80 -25.52 51.9 -77.42 31.9 -57.42 0-360
2 .24634 43.93 Pk 13.9 15 -80 -20.67 39.78 -60.45 19.78 -40.45 0-360
6 .27001 43.48 Pk 138 15 -80 -21.22 38.99 -60.21 18.99 -40.21 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna (dB/m) Cbl (dB) Dist Corr (dB) 40Log Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuV) (dBuVolts)
7 191951 30.86 Pk 14.1 15 -40 6.46 28.35 -21.89 0-360
3 1.15447 29.85 Pk 143 15 -40 5.65 26.38 -20.73 0-360
8 11.3073 11.12 Pk 14.7 1.6 -40 -12.58 29.5 -42.08 0-360
4 17.63041 11.44 Pk 14.6 1.6 -40 -12.36 29.5 -41.86 0-360

Pk - Peak detector

Page 146 of 157

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) 771-1000

FAX:(510) 661-0888




REPORT NO: 12166253-E3V4
FCC ID: SBVRMO016

DATE: 1/23/2019
IC: 5373A-RM016

9.3. Worst Case Below 1 GHz

SFLIL Fremont,S5m Chomber B 28 Jul zZB18 B4:55:24
Rodioted Emissions - 3 Meters
Project Number: 12166253
L N A e vvreri
Config:EUT + Support Equipment
Mode:UNII Worst Cose
75 Tested by: 12981 KU
B 5 neeestammssssocsmesfresmmmsamsumssscimessssstammasssommsssssdpossansanmirsssimaselonssssefensssssososssnsenmsssssiessssmmmssssinsrssasiossass mmssseasasssssssosssssamsasafiossssssisseranatassiaiorssssamsssssacfssssnmssnsscpesssssasas pusmmsase famssssafosenes
55
A
E
N
3 ASpapke il T O
o
o
35
i
150 bt
R
c
5
3B 168 1866
Frequency (MHz)
o ) FEUE Ref/ftn  Det/fvg Tope ) Pla fowms/fode  Poaltion Fange (D) TEW/ Y Ref/fttn  Det/fvg Tupe BT Pty fomafod  Fasltion
1. 3200 RGN TAB PEK/ogfurUides  lnsecthute) 0D NRH B-ToBdegs W | 3:206-1888 126N F/E FER/LogPar-Video Jasec(futo) OB KM B-60degs H
FCC Port!5C 38-1886MHz . TST 38915 15 Jul 2814

Rev 9.5 Bl Dec 2816

HORIZONTAL

9

_UL Fremont,5m Chamber B

28 Jul 2818

CdBull/md
£
(S]]

0Pk

T Td B

Rodioted Emissions - 3 Meters

Froject Numker: 2166253
Client:Sonos

Config:EUT + Support Equipment
Mode:UNII Worst Cose

Tested by: 12981 KU

35
I

25kl
150

c

5

3B 168 1866

Frequency (MHz)
Famge (1) FEAUE Ref/fitn  Det/fvg Type Fla fogs/fode Poaltion Tange (D) TEW/IEH Rel/fitkn Det/fivg Type Swecp Pto Fompo/fode  Foaition
FCC Port!SC 30-1886MHz . TST 38915 15 Jul 2814

Rev 9.5 Bl Dec 2816

VERTICAL

Page 147 of 157

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) 771-1000

FAX:(510) 661-0888




REPORT NO: 12166253-E3V4 DATE: 1/23/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

Below 1GHz DATA

Marker Frequency Meter Det AF T407 (dB/m) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 *125.0121 44.69 Pk 17.9 -27.7 34.89 43.52 -8.63 0-360 200 H
3 * 250.0065 42.63 Pk 15.5 -26.3 31.83 46.02 -14.19 0-360 100 H
4 39.65 47.21 Pk 18.2 -28.7 36.71 40 -3.29 0-360 100 V
5 66.3044 48.62 Pk 12.1 -28.3 32.42 40 -7.58 0-360 100 \
2 161.2315 51.12 Pk 16.2 -27.2 40.12 43.52 -3.4 0-360 200 H
6 161.4865 52.15 Pk 16.2 -27.2 41.15 43.52 -2.37 0-360 100 V
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REPORT NO: 12166253-E3V4 DATE: 1/23/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

9.4. Worst Case 18-26 GHz

IEEUL EMC 28 Jul 2818  B6:26:26
RF Emissions
o Order Mumber: 12166253
9 Client:Sonos
Conf igurat lon:EUT + Support Equlpment
Mode :UNIT Worst Cose
85 Tested by / SN:12981 KU
75 Peak Limit (dBul/m2
El
2
c
Ro65
5
T 55 Avg Limit CdBuU/m)
0
2
o
o
3 4
@
l
35 _ | _ _ |
25
o
18 26
Freguency (GHz
Range () [EIEN Ref /ften  Det/fvg Tope Sueer Pz Fome/eds Lobel Forge (@) REUAEN Reffitin  Det/hvg Tope Swemn Fia Topaliade Lakal
11828 [ Y175 T T PEAK/LooFur-Uides  I4nsectfuta) SEB1  HAXH Horizontal
18-266Hz Test.TST 38915 6 Jon 2815 Rev 9.5 19 Dct 2816
IEEUL EMC 28 Jul 2818  B6:26:26
RF Emissions
o Order Mumber: 12166253
9 Client:Sonos
Conf lguret ion:EUT + Support Equipment
Mode:UNIT Worst Cose
85 Tested by / SN:12981 KU
75 Peak Limit (dBulU/mJ
o
o
5 65
L
]
>
= - Avg Limit CdBul/m)
5 B
hd
0
>
S
@
Gl
25
5
18 26
Freguency (GHz)
Range (6H) N Ref /ften  Det/fvg Tope Sueep Pts Fowpe/Mods Lobol Rorge (@) R Reffitin Det/hvg Tope Suemn Fis Towpalads Labal
211626 M3/ 878 PEAK/LogfurVidea  1dnsec(iuto) 9881 HAKH Vertical
18-266Hz Test.TST 38915 6 Jon 2815 Rev 9.5 19 Dct 2816
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REPORT NO: 12166253-E3V4 DATE: 1/23/2019
FCC ID: SBVRMO016 IC: 5373A-RM016
18 — 26GHz DATA

Marker Frequenc Meter Det T89 AF Amp/Cbl (dB) Dist Corr Corrected Avg Limit Margin Peak Limit PK
y Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin

(GHz) (dBuV) (dBuVolts (dB)

)

1 19.38 35.25 Pk 32.4 -25.1 -9.5 33.05 54 -20.95 74 -40.95
2 21.756 36.07 Pk 33.3 -25 -9.5 34.87 54 -19.13 74 -39.13
3 23.469 36.65 Pk 33.2 -24.5 -9.5 35.85 54 -18.15 74 -38.15
4 19.065 37.49 Pk 32.2 -25 -9.5 35.19 54 -18.81 74 -38.81
5 21.61 37.82 Pk 33.1 -25.3 -9.5 36.12 54 -17.88 74 -37.88
6 23.886 39.57 Pk 33.5 -24.1 -9.5 39.47 54 -14.53 74 -34.53
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REPORT NO: 12166253-E3V4
FCC ID: SBVRMO016

DATE: 1/23/2019
IC: 5373A-RM016

9.5. Worst Case 26-40 GHz

IEEUL EMC 28 Jul 2818  B6:47:58
RF Emissions
o Order Mumber: 12166253
9 Client:Sonos
Conf igurat lon:EUT + Support Equlpment
Mode :UNIT Worst Cose
85 Tested by / SN:12981 KU
75 Peak Limit (dBul/m2
El
2
c
Ro65
5
T Avg Limit CdBuU/m)
55
w
5
o
5
3 4
@
° 1 5 3
35 |
2:
o
26 48
Freguency (GHz
Range () [EIEN Ref /ften  Det/fvg Tope Sueer Pz Fome/eds Lobel Forge (@) REUAEN Reffitin  Det/hvg Tope Swemn Fia Topaliade Lakal
1:26-48 [ Y175 T T PEAK/LooFur-Uides  Odnsec(futa) SEB1  HAXH Horizontal
PE-48GHz Test.TST 30915 6 Jon 2615 Rev 9.5 19 Dct 2816

HORIZONTAL

IEEUL EMC 28 Jul 2818  B6:47:58
RF Emissions
o Order Mumber: 12166253
9 Client:Sonos
Conf lguret ion:EUT + Support Equipment
Mode:UNIT Worst Cose
85 Tested by / SN:12981 KU
75 Peak Limit (dBulU/mJ
o
o
» B9
L
]
>
Avg Limit CdBul/m)
~ Bg
»
hs
2
o
é 4
Z 5}
4
35 5
25
5
26 48
Freguency (GHz)
Range (6H) N Ref /ften  Det/fvg Tope Sueep Pts Fowpe/Mods Lobol Forge (@) R Reffitin Det/hvg Tope Suemn Fis Towpalads Labal
2:26-48 M3/ 878 PEAK/LogfurVidea  23nsec(iuto) SBEI  HAKH Vertical
PE-48GHz Test.TST 30915 6 Jon 2815 Rev 9.5 19 Dct 2816

VERTICAL
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REPORT NO: 12166253-E3V4 DATE: 1/23/2019
FCC ID: SBVRMO016 IC: 5373A-RM016
26 — 40GHz DATA

Marker Frequenc Meter Det T90 AF Amp/Cbl (dB) Dist Corr Corrected Avg Limit Margin Peak Limit PK
y Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin

(GHz) (dBuV) (dBuVolts (dB)

)

1 27.87 41.72 Pk 35.8 -314 -9.5 36.62 54 -17.38 74 -37.38

2 32.378 40.3 Pk 36.3 -32.7 -9.5 344 54 -19.6 74 -39.6
3 35.413 41.52 Pk 37.8 -33.3 -9.5 36.52 54 -17.48 74 -37.48
4 27.182 41.26 Pk 35.6 -30.8 -9.5 36.56 54 -17.44 74 -37.44
5 31.496 39.67 Pk 36.2 -33 -9.5 33.37 54 -20.63 74 -40.63
6 35.52 43.38 Pk 37.9 -33.4 -9.5 38.38 54 -15.62 74 -35.62
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REPORT NO: 12166253-E3V4 DATE: 1/23/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

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: 12166253-E3V4 DATE: 1/23/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

LINE 1 RESULTS

1-’!1”' Fremont, CA CE Room 27 Jul 2818 18:17: 34
o Conducted RFI Uoltage
EUT Canfig:EUT + Support Equiment
Test Ualt/Freq: 128 Uac / GHHz
a2 : i Test By:29435 TC
78
- 54"'::..7.-.,.‘._.:.:.7 e 0 S S
b — —
5 s =
3 N 3
@ VB (R
< P LV o
55 4 v \mg
B 6V AR
55 o 8.0 \ b
218
8
-6
15 1 a Jg
Frequency [(MHz)
I’:n}; OHz) o ?Eﬂlﬂ! RrF‘;l[m DFH-/M; Mode "...-:T:JH f‘:s} ':MIF;‘TMF Irhﬂrll Ronge (MHz) RELABU Ref/fttn  Detffivg Made Susep Pts  #5ups/Mocde  Loke
FCCIS CE Class B 1SAkHz-3AMHz Stepping. TST 38915 24 Feb 2816 Rev 9.5 26 Moy 2815
Trace Markers
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
(MHz2) (dBuV) C1&C3 dBuv Class B (dB) Class B (dB)
QP Avg
1 .15225 37.8 Qp 1 0 10.1 48 65.88 -17.88 - =
2 .15225 24.54 Ca A 0 10.1 34.74 - - 55.88 -21.14
3 77 31.49 Qp 0 0 10.1 41.59 64.63 -23.04 - =
4 17925 19.05 Ca 0 0 10.1 29.15 - - 54.52 -25.37
5 .21075 27.61 Qp 0 0 10.1 37.71 63.18 -25.47 - -
6 .21075 15.04 Ca 0 0 10.1 25.14 - - 53.18 -28.04
7 .2355 23.22 Qp 0 0 10.1 33.32 62.25 -28.93 - =
8 .2355 9.6 Ca 0 0 10.1 19.7 - - 52.25 -32.55
9 .26475 18.51 Qp 0 0 10.1 28.61 61.28 -32.67 - -
10 .26475 5.08 Ca 0 0 10.1 15.18 - — 51.28 -36.1
11 .64725 13.09 Qp 0 0 10.1 23.19 56 -32.81 - =
12 .64725 4.85 Ca 0 0 10.1 14.95 - — 46 -31.05

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 12166253-E3V4 DATE: 1/23/2019
FCC ID: SBVRMO016 IC: 5373A-RM016

LINE 2 RESULTS

1-_’[1U_ Fremont, CA CE Room 27 Jul 2Bi8 18:17: 34
Conducted RFI Uoltage
| ISR NN SUSNRN SN SO U SN SN SO SR N Froject No: 12186253
EUT Zcm{ig'ELlT + EuaFnrt Equiment
i Test Ualt/Freq! 128 Usc / SBHz
92 ; Test By:29435 TC
23
[=]
=B
15 1 ] J4
Frequency (MHz)
?nr.]r OHz) RBU/UBY Ref/fttn I]M.-\u} Hode Susap Fts  $Sups/Mode  Lobel ?my- (MHz) REL/UBU Ref/fttn \\h-hrj Mode Susep Pts  #Sups/Mode oba
FCCIS CE Class B 1SAkHz-3AMHz Stepping. TST 38915 24 Feb 2816 Rev 9.5 26 Hoy 2815
Trace Markers
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 dBuVv Class B (dB) Class B (dB)
QP Avg
13 .15675 37.08 Qp 1 0 10.1 47.28 65.63 -18.35 - -
14 .159 24.83 Ca 1 0 10.1 35.03 - - 55.52 -20.49
15 .18825 31.75 Qp 0 0 10.1 41.85 64.11 -22.26 - -
16 .1905 19.04 Ca 0 0 10.1 29.14 - - 54.01 -24.87
17 .21975 26.63 Qp 0 0 10.1 36.73 62.83 -26.1 - -
18 .222 13.29 Ca 0 0 10.1 23.39 - - 52.74 -29.35
19 .25125 21.86 Qp 0 0 10.1 31.96 61.72 -29.76 - -
20 .2535 8.03 Ca 0 0 10.1 18.13 - - 51.64 -33.51
21 .28275 17.41 Qp 0 0 10.1 27.51 60.73 -33.22 - -
22 .285 4.1 Ca 0 0 10.1 14.2 - - 50.67 -36.47
23 1.059 10.47 Qp 0 1 10.1 20.67 56 -35.33 - -
24 1.059 10.06 Ca 0 1 10.1 20.26 - - 46 -25.74

Qp - Quasi-Peak detector
Ca - CISPR average detection
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