REPORT NO: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

9.1.2.2. TXABOVE 1 GHz 802.11n HT20 MODE IN THE 5.3 GHz BAND

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

14 Aug 2018 14:28:53

UL Fremont,S5m Chomber A
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Frequency (GHz)
[ Rarge (G421 AR Paf/fatr  Datiig Type [— Fin  #hapaitode  Position | Hange Gaz) FEULEL Rof/fitn  Detifhg Type [— Pt  d5wpaifods  Fonitio
1:5.15.45 1Mi-3481 /M 18718 PEAK/Par Mg(RMS)  lnses(fdsl 50E8  MAXK 291 degs H T35 " I T ot 1 H

BondEdge 5.35-5 466Hz UNIT - H.TST 38915 2 Jn 2016 81 Dec 2816
Marker Frequenc Meter Det 'AF T862 (dB/m) AmpICbi/Fitr/Pad (dB) DC Corr (dB) Correcte Average Limit (dBuVim) Margin Peak Limit (dBuVim) PK ‘Azimuth Height Polarity
y Reading d (dB) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuVim)

1 *5.35 44.52 Pk 34.6 -17.9 0 61.22 - - 74 -12.78 291 230 H

3 *5.35 36.17 RMS 34.6 -17.9 .46 53.33 54 -.67 - - 291 230 H

4 5.351 36.64 RMS 34.6 -17.9 .46 53.8 54 -2 - - 291 230 H

2 *5.352 49.4 Pk 34.6 -17.9 0 66.1 - - 74 -7.9 291 230 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12049380-E1Vv4

FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

VERTICAL RESULT

UL Fremont,S5m Chomber A

14 Aug 2018

14:686: 66
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5.3 16MH=/ 5.46
Frequency (GHz)
Fomgm (B2} EoTT Raf/fatn  Datifvg Typs == Pia  Fopaifids Position | Hangs (o) P LU Finf/fttn  DatiAvg Tgpe = Pts  fhpaifidn  Fosition
BondEdge 5.35-5466Hz UNIT - V. TST 38915 2 ke 2816 Rev 5.5 B1 Dec 20816
Marker Frequenc Meter Det AF 1862 (dB/m) AmpI/Cbl/Fitr/Pad (dB) DC Corr (dB) Correcte ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
y Reading d (dB) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
1 %535 4551 Pk 4. 17, 0 62. B B 74 “11.79 05 1 v
3 *5.35 35.8 RMS 4. 17, 46 52. 54 “1.04 - - 05 1 v
4 “535 36.77 RMS 4. 17, 46 53. 54 07 - - 05 1 v
2 5351 48.49 Pk 4. 17, 0 65.1 - - 74 8.81 05 1 v

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

RMS - RMS detection
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REPORT NO: 12049380-E1V4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM015

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

1I'_IJI Fremon t,5m Chomber ] 17 Aug 2818 21:85:12
i Rcld ioted Emissions 3-Meters
i i Prdject Humber: 12849380
000000 SOOI OSSORNIS SOOI C112nt : Sanos
Canfig:EUT + Support Equipment
Hode:ONII_11n HT2B_5268
= L SO F PRSI VOPPPFPRRSS. SPPPFPRSRSRNTRTPPPPRIIRRRINS WOPPPUIPRRRRRRPIPPINS: SRPRo Tedted by:d45256 JB
as|
751
i
= i ]
DJ 05 ................................................................................................... 1 .............................................................................
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< Av CdBul/m)
1 18 18
Fregquency (GHz)
[ Ranga (i P UB Fof/fttn  Dot/iing Typs Fuep Fis  #iguitode Position | Range (Aiz) FEW U Roffittr  Dotivg Tuge Suep Fta  $5waifode Peaition
[BEX IHE=El) 3 ] PEAK P TglE 1SEnaneliuto) BRD A0 -y frrixt THC-Ee /3% 2 PR B i (Gt e B Bildeg
FCC PortiSC S6Hz UNIT RSE.TST 38915 26 Jun 2815

Fev 9.5 81 Dec 2816

HORIZONTAL

11I'_IJI Fremon t,5m Chomber ] 17 Aug 2818 21:85:12
i Radicted Emissions 3-Meters
i Project Humber: 12849380
000000 SOOI OSSORNIS SOOI €1 lont : Sanos
Canfig:EUT + Support Equipment
i Made:UNII_11n HTZ2B_S5268

= TSR OF PR RRNARVRPFPRIPRRS. SSPUPTOUPRPRPRR e e | Tested by:45256 JB
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25 ...................................................................................................................................................
1 18 18
Fregquency (GHz)
[ Ranga (&, P UB Fof/fttn  Dot/iing Typs = Fis  figuitode Position | Range (@iz) FEW U Roffitte  Dotivg Tuge Suep Fta  $5waifode FPeaition
FCC PortiSC S6Hz UNIT RSE.TST 38915 26 Jun 2815

Fev 9.5 81 Dec 2816

VERTICAL
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REPORT NO: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

RADIATED EMISSIONS

Trace Markers

(GHz) (dBuv) Reading (dB) (dBuV/m) (dB)
(dBuV/m)
1 *2.805 31.34 Pl 32.2 -29.6 0 33.94 - - 74 -40.06 - - 0-360 199 H
2 *3.507 34.49 Pl 32.9 -28.4 0 38.99 - - 74 -35.01 - - 0-360 199 H
3 *2.831 30.76 Pl 322 -29.3 0 33.66 - - 74 -40.34 - - 0-360 101 Vv
4 *3.507 3291 Pl 32.9 -28.4 0 37.41 - - 74 -36.59 - - 0-360 101 \
5 10.52 32.51 Pl 37.6 -19.6 0 50.51 - - - - 68.2 -17.69 0-360 199 H
6 10.52 31.56 Pl 37.6 -19.6 0 49.56 - - - - 68.2 -18.64 0-360 101 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
(GH2) (dBuv) 5;3‘3/",3) (dB) (dB)
*2.804 38.01 PK-U 32.2 -29.6 0 40.61 - - 74 -33.39 - - 3 159 H
*2.807 25.81 ADR 32.2 -29.6 46 28.87 54 -25.13 - - - - 3 159 H
*3.507 40.48 PK-U 32.! -28.4 14.98 - - 74 -29.02 - - 169 H
*3.507 334 ADR 32.! -28.4 16 8.36 54 -15.64 - - - - 169 H
*2.832 38.34 PK-U 32. -29. 1.24 - - 74 -32.76 - - 141 Vv
*2.829 26.01 ADR 32. -29.4 6 9.27 54 -24.73 - - 141 Vv
*3.507 8.93 PK-U 32.! -28.4 43.43 - - 74 -30.57 - - 296 135 \
*3.507 9.67 ADR 32.! -28.4 16 34.63 54 -19.37 - - - - 296 135 \
10.52 41.55 PK-U 37. -19. 59.55 - - - - 68.2 -8.65 13 257 H
10.52 40.06 PK-U 37. -19. 58.06 - - - - 68.2 -10.14 302 310 Vv

* - 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: 12049380-E1V4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM015

MID CHANNEL RESULTS

ZUL Fremont,Sm Chomber #

Radicoted Emissions

Prgject Number: 12849388
|Client: Sonos

Canfig:EUT + Support Equipment

Made:UNII_11n HTZ2B_5388

| Testted by: 45256 JB

17 Aug 2B18 22:15:19

3-Meters

(dBull/md

Range Tz} FEW VU
P -6/ 30

Ruf7btin  Detig Ty

Fta  5wafode  Fosition
Ao 18k MM B Bl

Fev 9.5 81 Dec 2816

Project Number: 12849388
|Client:Sonos

Canfig:EUT + Support Equipment

Made:UNII_11n HTZ2B_5388

| Tested by 45256 JB

Radiated Emissions 3-Meters

17 Aug 2B18 22:15:19
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VERTICAL

Faov 9.5 81 Dec 2816
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REPORT NO: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

RADIATED EMISSIONS

Trace Markers

(GHz) (dBuv) Reading (dB) (dBuV/m) (dB)
(dBuV/m)
2 *3.831 30.08 Pl 33 -27.9 0 35.18 - - 74 -38.82 - - 0-360 102 H
4 *3.948 30.72 Pl 333 -28.4 0 35.62 - - 74 -38.38 - - 0-360 101 Vv
1 2013 31.59 Pl 314 -30.4 0 32.59 - - - - 68.2 -35.61 0-360 199 H
3 2.064 31.58 Pl 313 -30.2 0 32.68 - - - - 68.2 -35.52 0-360 200 \
5 10.6 34.41 Pl 37.7 -19.1 0 53.01 - - - - 68.2 -15.19 0-360 199 H
6 10.6 33.41 Pl 37.7 -19.1 0 52.01 - - - - 68.2 -16.19 0-360 200 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
(GHz) Reading (dB) d (dB) Margin (dBuv/m) Margin (Degs) (em)
(dBuv) Reading (dB) (dB)
(dBuV/m)
*3.833 37.11 PK-U 33 -27.9 0 42.21 - - 74 -31.79 - - 206 286 H
*3.833 25.39 ADR 33 -27.9 46 30.95 54 -23.05 - - - - 206 286 H
*3.949 36.61 PK-U -28. 41.61 - - 74 -32.39 - - 295 239 \
*3.95 25.3 ADR -28. 16 0.76 54 -23.24 - - - - 295 239 \
*11.529 318 PK-U 4 -18.1 1.4 - - 74 -22.6 - - 3 173 H
*11.532 20.23 ADR 4 -18.1 6 40.29 54 -13.71 - - - - 3 173 H
[_*11.502 31.6: PK-U -18.7 1.2; - - 74 -22.79 - - 303 168 \
[_*11.583 20.1¢ ADR 4 -18.9 16 0.1 54 -13.88 - - - - 303 168 \
014 38.4. PK-U 4 -30.4 9.4 - - - - 68.2 -28.79 26 213 H
063 38.0: PK-U -30.2 9.1 - - - - 68.2 -29.07 331 107 Vv

* - 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: 12049380-E1V4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM015

HIGH CHANNEL RESULTS

ZUL Fremont,Sm Chomber #

17 Aug 2818
Ragicoted Emissions 3-Meters

23:27:44

Projject Number: 12849388
T L= OO SO UOTSUUORU: SUEUOOPSUSROUOPUUUORUE SOOPSRUUOTSUSIOT SISEUOIOPOY 11 bt Somns
Conf ig:EUT + Support Equipment
Made:UNII_11n HTZ2B_5328
[=1 N— | Tesked by745256 JB
G5} - R R - SERTOUPPN SOPPUTPTTTIRTPIN STOPTRPRN: N ; ........................................
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1:1%5. 1H{-648)/ 2 RegS)  1ibasseChute) G0 - Mgy b OGN 8T FERR/Par BrgUiIE)  Sdmpetiuto) 18k WA e |
3:5.00.6.15 sy ! S
FCC Port1SC SGHz UMI1 RSE.TST 38915 26 Jun 2015 Reov 9.5 @1 Dec 2816
11RIJ[ Fremont, Sm Chomber & 17 Aug 2B18 23:27:44
Radiated Emissions 3-Meters
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Fargn (81 Loy Faf/Bitn  Dut/iivg Typs ) Fia  Fputods Fosition Flanga (i) ] Raf/ittn  Detiivg Togn Swep Fta Vowaifode Feaition
ECC Port1SC SGHz UMI1 RSE.TST 38915 26 Jun 2015 Fav 9.5 @1 Dec 28156

VERTICAL
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REPORT NO: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

RADIATED EMISSIONS

Trace Markers

(GHz) (dBuv) Reading (dB) (dBuV/m) (dB)
(dBuV/m)

5 *10.64 35.43 Pl 37.7 -19.3 0 53.83 - - 74 -20.17 - - 0-360 101 H

6 *10.64 33.14 Pl 37.7 -19.3 0 51.54 - - 74 -22.46 - - 0-360 200 Vv

1 2031 31.33 Pl 314 -30.1 0 32.63 - - - - 68.2 -35.57 0-360 101 H

3 2.047 32.54 Pl 314 -29.9 0 34.04 - - - - 68.2 -34.16 0-360 200 \

2 3.108 30.61 Pl 32.9 -28.2 0 35.31 - - - - 68.2 -32.89 0-360 101 H

4 3.16 31.04 Pl 32.9 -28.4 0 35.54 - - - - 68.2 -32.66 0-360 200 Vv

R . .
- indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
y Reading (@8) (dB) Margin (dBuv/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB) (dB)
(dBuV/m)

*10.64 39.61 PK-U 37.7 -19.3 0 58.01 - - 74 -15.99 - - 29 129 H
*10.64 26.61 ADR 37.7 -19.3 46 45.47 54 -8.53 - - - - 29 129 H
*10.64 40.36 PK-U 7.7 -19. 0 58.76 - - 74 -15.24 - - 326 156 \
*10.64 7.57 ADR 7.7 -19. 46 46.43 54 -1.57 - - - - 326 156 \
2.029 8.33 PK-U 1.4 -30. 0 39.63 - - - - 68.2 -28.57 349 132 H
2.048 8.99 PK-U 1.4 -29. 0 40.49 - - - - 68.2 -27.71 5 170 Vv
3.107 37.62 PK-U 329 -28.3 0 42.22 - - - - 68.2 -25.98 255 322 H

3.16 37.64 PK-U 329 -28.4 0 42.14 - 68.2 -26.06 0 301 \

* - 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: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

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

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

=l
£3

C uT + Equipment
M, = 1 8 H
1o . . i _ Tested by:12566 JA M
[
i} H H i H . ) - {
bl |

J |

CdBullim)
-~

oy
Hinfon
5.35 5.525
o [ REWIEU Rofifitr  Dobifeg Tugm = Fla  owpaiMode  Position
- [ " LR s d
BandEdge §.358-5.478GHz 15 487 - H.TST 38915 2 Jun 2616 Fav 9.5 81 Dec 2816
Marker Frequenc Meter Det AF T862 (dB/m) AmpICbIFitr/Pad DC Corr (dB) Correcte ‘Average Limit Margin Peak Limit (dBuV/m) PK ‘Azimuth Height Polarity
y Reading (dB) d (dBuV/im) (dB) Margi (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuVim)
6 *5.424 32.1 RMS 4.7 -17. .46 49.4 54 -4.55 - - 4 110 H
2 *5.439 42.8: Pk 4.7 -17. 0 59.7 - - 74 -14.29 4 110 H
1 *5.46 40.4 Pk 4.7 -17. 0 57.2: - - 74 -16.77 4 110 H
5 *5.46 30.2 RMS 4.7 -17. .46 47. 54 -6.48 - - 4 110 H
4 5.465 44.52 Pk 4.7 -17. 0 61. - - 68.2 -6.88 4 110 H
3 5.47 41.85 Pk 4. -17. 0 58.85 - - 68.2 -9.35 4 110 H
7 5.47 32.15 RMS 4. -17. .46 49.61 - - 4 110 H
8 5.47 32.47 RMS 4. -17. .46 49.93 4 110 H

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

Page 249 of 290

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: 12049380-E1Vv4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

VERTICAL RESULT

| o8 UL Fremont,5m Chomber A 14 Aug 2B18 15:11:32
Bandedge
115
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Wk
185} | Tested by:12586 JA
e 1
95} i
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2 i
_:: 75 | . 'I:fl : HiM |
= i -,;llf- |' [ .:'I Tl
2 | 4 Iy iy
- . ilr\ N §
65! = I'ﬂmugl‘ L& ,F
i
o T ap— £ 10 € Bk o ; e e T L o L Pt e ary _
55 L iig i sl s et LA PP ke Pkl Rl i bt S| B
i \;1 4
.:J
35
5.35 17 .SMH=/ 5.525
Freguency z)
[ Parge () AR Paf/fatn  Datifeg Type Camer Pla  thapaifods Position | Rarge ETE Rof/ftn  Detifhg Type Samrp Pia  Aoupaifiods  Position
BondEdge 5.358-5 470GHz 15 487 - U.TST 38315 2 Jun 2816 Rev 5.5 B1 Dec 20816
Marker Frequenc Meter Det AF T862 (dB/m) AmpICbI/FItr/Pad (dB) DC Corr (dB) Correcte ‘Average Limit (dBuvim) Margin Peak Limit (dBuv/im) PK Azimuth Height Polarity
y Reading d (dB) Margin (Degs) (cm)
(GHz) (dBuV) Reading (dB)
(dBuV/m)
2 *5.459 45.09 Pk 4.7 -17. 0 61.89 74 1211 292 10 v
1 *5.46 41.6 Pk 4.7 -17. 0 58.4 - - 74 -15.6 292 10 v
5 *5.46 32.27 RMS 4.7 -17. .46 49.53 54 -4.47 - - 292 10 v
6 *5.46 33.31 RMS 4.7 -17. .46 50.57 54 -3.43 - - 292 10 v
4 5.468 49.78 Pk 4. -17.! 0 66.68 - - 68.2 -1.52 292 10¢ \%
8 5.468 35.82 RMS 4. -17. .46 53.28 - - 292 10 v
3 5.47 43.27 Pk 4. -17. 0 60.27 68.2 7.93 292 10¢ \%
7 5.47 33.75 RMS 4. -17. .46 51.21 - - 292 10 v

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

CBul)

Frequerncy (GHz)

[ Rarge iBHz) REA/UEU Paf/katn  Dut/fvg Tupe Swnep Pis  fSwpsods  Position
1:5.67-5. 62 /M B8 PR T TnssciiAe) S0 WON 281 dogs W

Trace Markers

Marker Frequenc Meter Det AF T862 (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)
(dBuVv/m)
1 5.725 44.64 Pk 35 -17.9 61.74 68.2 -6.46 281 306 H
2 5.725 50.92 Pk 35 -17.9 68.02 68.2 -.18 281 306 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12049380-E1Vv4

DATE: 10/31/2018

FCC ID:SBVRMO015 IC:5373A-RMO015
UL Fremont,5m Chomber A 14 Aug 2B18 15:37:18
125 1
11¢
_"..'-.Ir— Mq__
105 A
B85
i | \ '
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3 75 J, lllg'l'*l,- (. T“' 1
w T ! ‘L d Pe
651 Al '[,'..I.I. r‘ H I .'l.lllff,&'
JL.ri‘.U ! i Tl W |
) B T i . H H
- el P AL Ao i e A Ay i b e 1 ..-v‘l\.'-b'_".rf'\n--'\lf‘f TN
35
5.87 i 5 5HHz, 5 B2S
Frequerncy (GHz)
Rarge (BHz) REAL/EU Faf/fatn  Dutffvg Type Swmep Fis #opaifode Position
BondEdge 5.725-5.825MHz 15 487 - U.TST 38515 2 Jun 2816 5 @1 Dec 2815
Trace Markers
Marker Frequenc Meter Det AF T862 (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 47.81 Pk 35 -17.9 64.91 68.2 -3.29 309 168 \
2 5.725 49.98 Pk 35 -17.9 67.08 68.2 -1.12 309 168 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12049380-E1V4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM015

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

11I'_IJI Fremont,Sm Choamber B 25 Aug 2B18 B87:59:24
- i : Radiated Emissions 3-Meters
Projdct Mumber: 12649388
0SSOSR SRS S Cliont: Sanos
Canf {g:EUT + Support Equipment
Made JUNII_11n HTZ2B_S5588
= OSSO USSEUUSUUSISEE. NURRURSTSROT ferernr e frrreerseee] Testdd by:19498 ER
as|
751
i
= H
DJ 65. S . ....................................................................................................
2 i
=

Fregquency (GHz)
[ Range (@) CmrTy Faf/fttn  Dut/fvg Tupe Samep Fia  fpuode  Posi

[ Range tétiz) FEW U Roffittr  Dotivg Tuge Suep Fta  $5waifode Peaition

ECC Port1SC SGHz UNII RSE.TST 38915 26 Jun 2815

Fev 9.5 81 Dec 2816

HORIZONTAL

11I'_IJI Fremont,Sm Choamber B 25 Aug 2B18 B87:59:24
i Radicoted Emissions 3-Meters
Project Humber: 12849380
0SSOSR SRS S Cliont: Sanos
Canfig:EUT + Support Equipment
Made :UNII_11n HTZ2B_S5588
=L TR O ROTFFOIRPPNS. NAURTP PRI SR - SR— Tested by:19498 ER
as|
751
i
= e B
DJ 05. S e |
i ;
< Avg L CdBul/m)
:.)!.J ....................................
T PN SNNTPOPRNRRRSTPIRRRN TUTPTRRRTTPIIS ARV Y oD~ TYCSTUUION OO PRRN: SRR N—— o
Q
4
o 5
35 =)
!
25 ...........................................................................................................................................
1 18 8
Fregquency (GHz)
[ Ranga (&) P UB Fof/fttn  Dot/iing Typs = Fis  figuitode Position | Range (@iz) FEW U Roffitte  Dotivg Tuge Suep Fta  $5waifode FPeaition
FCC PortiSC S6Hz UNIT RSE.TST 38915 26 Jun 2815 Rev 9.5 @1 Dec 2816

VERTICAL
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REPORT NO: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

RADIATED EMISSIONS

Trace Markers

(dBuv) Reading (dB) (dBuV/m) (dB)
(dBuV/m)
1 *3.667 355 Pl 33.3 -31.6 0 37.2 - - 74 -36.8 - - 0-360 199 H
2 *4.626 33.36 Pl 341 -29.5 0 37.96 - - 74 -36.04 - - 0-360 199 H
5 *3.66 33.34 Pl 333 -31.7 0 34.94 - - 74 -39.06 - - 0-360 102 Vv
3 *10.994 28.94 Pl 37.9 -23.6 0 43.24 - - 74 -30.76 - - 0-360 199 H
6 *11.643 27.66 Pl 38.8 -23.8 0 42.66 - - 74 -31.34 - - 0-360 102 \
4 1.886 39.36 Pl 31 -33.4 0 36.96 - - 68.2 -31.24 0-360 200 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
(GHz) Reading (dB) d (dB) Margin (dBuv/m) Margin (Degs) (em)
(dBuv) Reading (dB) (dB)
(dBuV/m)
*3.667 40.43 PK-U 333 -31.6 0 42.13 - - 74 -31.87 - - 155 154 H
*3.667 30.34 ADR 333 -31.6 46 325 54 -21.5 - - - - 155 154 H
*4.626 39.02 PK-U 34 -29.5 43.62 - - 74 -30.38 - - 173 239 H
*4.626 26.84 ADR 34 -29.5 16 319 54 -22.1 - - - - 173 239 H
*3.66 39.63 PK-U -31.7 41.23 - - 74 -32.77 - - 48 132 Vv
*3.661 27.73 ADR -31.7 6 29.79 54 -24.21 - - - 48 132 Vv
[_*10.995 .72 PK-U -23.6 49.02 - - 74 -24.98 - - 68 237 H
[ *10.995 .24 ADR -23.6 16 37 54 -17 - - - - 68 237 H
*11.645 .69 PK-U -23.7 47.79 - - 74 -26.21 - - 36 196 Vv
*11.644 .41 ADR -23.8 16 35.87 54 -18.13 - - - - 36 196 i
1.885 39.23 PK-U 31 -33.4 0 36.83 - - 68.2 -31.37 276 177 \

* - 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: 12049380-E1V4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM015

MID CHANNEL RESULTS

11RIJ[ Fremont,Sm Choamber B 25 Aug 2B18 B8:39:21
: Radicoted Emissions 3-Meters
Project Nunber: 12843388
185 [Client:Sonos
Config:EUT + Support Equipment
Made :UNII_11n HTZ2B_S5588
[ =) Re— | Teated by:19498 ER
851 OO SO OSPSOUTPPOO SUTPPPOORRN RUTTOUUTY SUSI SOTTOOPOOUUOE SOTTOTTOUUON SOOO: SOTOOOU: NS
751
e
=
:J> 65 ...................................................................................................................................................................................
% |
< Awvg Limi CdBul)imd
55 ...........
1 TR TS —
2
35 1 oo ey
MN\? i
O T b oAb aasd S S S SN SN SUSE SN S S S,
1 18 18
Fregquency (GHz)
Farge (8120 ] Ruf/itin  Dutifvg Type 3 Fia  $patods Fosition Farge (6120 ] Ruf/bttn et/ Tyge ) Fie Tagaifom  Fosition
1:175.08 IHC=6lB /5 PERK/Far ThglBHS)  1SBasaciiuto) GO0 Ml B R KR WE-a83/38 878 PECH/Par fegiRS)  bdssacifutsd I8k MADH B Bidas b
FCC PortiSC S6Hz UNIT RSE.TST 38915 26 Jun 2815

Fev 9.5 81 Dec 2816

HORIZONTAL

ZUL Fremont,5m Chomber B

|Project Number: 12849388

Client:Sonos
Canfig:EUT + Support Equipment
Made:UNII_11n HTZ2B_S5588

| Tested by: 19498 ER

Radicoted Emissions 3-Meters

25 Aug 2B18 BE:39:21

(dBull/md

Fregquency (GHz)

.................. :
g
14 18
Semap Fta  5eafode  Fosition

BB

Farge (512) Rof/fttn Dutifg Tupe

Samap

Fis  thguifiode Position Fange (@z) T

Rafiittn  Detiivg Tge

ECC Port1SC SGHz UNIT RSE.TST 38915 26 Jun 2815

Faov 9.5 81 Dec 2816

VERTICAL
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REPORT NO: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

RADIATED EMISSIONS

Trace Markers

(dBuv) Reading (dB) (dBuV/m) (dB)
(dBuV/m)
2 *3.72 34.53 Pl 33.3 -31.7 0 36.13 - - 74 -37.87 - - 0-360 199 H
3 *8.387 30.71 Pl 36.2 -27.5 0 39.41 - - 74 -34.59 - - 0-360 199 H
6 *10.645 27.87 Pl 37.8 -24.1 0 41.57 - - 74 -32.43 - - 0-360 199 Vv
4 19 34.64 Pl 311 -33.2 0 32.54 - - - - 68.2 -35.66 0-360 102 \
1 1949 33.96 Pl 31 -32.8 0 32.16 - - - - 68.2 -36.04 0-360 102 H
5 3.056 33.86 Pl 33 -32.1 0 34.76 - - - - 68.2 -33.44 0-360 102 Vv
R . .
- indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
(GHz) Reading (dB) d (dB) Margin (dBuV/m) Margin (Degs) (em)
(dBuv) Reading (dB) (dB)
(dBuV/m)

*3.72 41.38 PK-U 333 -31.7 0 42.98 - - 74 -31.02 - - 148 174 H
*3.72 33.92 ADR 333 -31.7 46 35.98 54 -18.02 - - - - 148 174 H
*8.388 36.27 PK-U -27.5 44.97 - - 74 -29.03 - - 4 H
*8.386 24.54 ADR -27.5 16 33.7 54 -20.3 - - - 4 H
*10.646 33.2 PK-U -24 47 - - 74 -27 - - 4 Vv
*10.646 21.43 ADR -24 6 35.69 54 -18.31 - - - - 4 Vv
1.899 40.49 PK-U 311 -33.3 0 38.29 - - - - 68.2 -29.91 208 185 \
195 40.33 PK-U 31 -32.8 0 38.53 - - - - 68.2 -29.67 288 128 H
3.055 39.4 PK-U 33 -32.1 0 40.3 - - - - 68.2 -27.9 140 157 Vv

* - 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: 12049380-E1V4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM015

HIGH CHANNEL RESULTS

ZUL Fremont,5m Chomber B

25

Radiated Emissions 3-Meter

Aug 2818

@9:13:25
=3

Project Number: 12849388

185 |Client;Sonos
Canfig}EUT + Support Equipment
Made:ONII_11n HT2B_S788

[ =) Re— | Teated|by: 19498 ER

85 SOOI SOPOOPPPRSTUPPUORN SPOURPPUPPORORI STURTTUUITY NUNN SOUUPPUOPINY SOUTUUROOY-SUON: SOTOUOE SN

751

] OSSOSO RUUOTS USRS USSR

(dBull/md

Fregquency (GHz)

Farge (8120 ] Ruf/itin  Dutifvg Type 3 Fia  $patods Fosition Farge (6120 ] Ruf/bttn et/ Tyge ) Fie Tagaifom  Fosition
1:175.08 it PERK/Far ThglBHS)  1SBasaciiuto) GO0 Ml B R KR WE-a83/38 878 PECH/Par fegiRS)  bdssacifutsd I8k MADH B Bidas b
35, B8-6.15 681/ 1 PERK Aleaeifuke? TR W
FCC PortiSC S6Hz UNIT RSE.TST 38915 26 Jun 2815 Reov 9.5 @1 Dec 2816
111;”1 Fremont,Sm Choamber B 25 Aug 2B18 @89:13:25
Radicoted Emissions 3-Meters
Project Nunber: 12843388
185 [Client:Sonos
CanfigiEUT + Support Equipment
Made:UNII_11n HTZ2B_S5788
[ =) Re— | Teated by: 19498 ER
L OO0 SO0O OO POOOS SSSOOouOL OSSOSO I B SO S oo S
751
e
= =
:J> 05 ...................................................................................................................................................................................
@
< Awvg Limi CdBul)imd
55 ........................
|
711 R N SN DN T % T ISR SASSE SRS ORI SR——— A
5 :
35| g Rk :
}
Pl e oo Bou e ek o OTURSSURAEN: WOUOSSURSRUSSUOSUOOSNUNNS: FSOSNINSSUNUSSSORSNS NUNPOOSUOMSNUNS NOUPOOSNOMSNET: SSPUONSURN SUSPONS SURRUNS SOTSURIS NSO SNSRI
1 18 18
Fregquency (GHz)
Fargn (8120 T Ruf/itin  Dutifvg Type St Fia  $patods Fosition Farge (8123 ] Ruf/bttn et/ Tgpe ) Fie Tomgaifom  Fosition
FCC PortiSC S6Hz UNIT RSE.TST 38915 26 Jun 2815

VERTICAL

Faov 9.5 81 Dec 2816
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REPORT NO: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

RADIATED EMISSIONS

Trace Markers

(GHz) (dBuv) Reading (dB) (dBuV/m) (dB)
(dBuv/m)
2 *38 37.48 Pl 33.4 -31.7 0 39.1 - - 74 -34.82 - - 0-360 199 H
4 *1.504 4113 Pl 217 -34.4 0 34.4 - - 74 -39.57 - - 0-360 200 Vv
5 *3.8 33.76 Pl 33.4 -31.7 0 35.4 - - 74 -38.54 - - 0-360 102 Vv
3 *8.257 30.13 Pl 36.4 -27.3 0 39.23 - - 74 -34.77 - - 0-360 199 H
6 *7.689 30.96 Pl 36.5 -28.1 0 39.36 - - 74 -34.64 - - 0-360 199 \
1 1.898 37.49 Pl 311 -33.3 0 35.29 - - 68.2 -32.91 0-360 102 H
R . .
- indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Reading (dB) d (dB) Margin (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB) (dB)
(dBuV/m)
*3.8 42.46 PK-U 33.4 -31.7 0 44.16 - - 74 -29.84 - - 96 157 H
*3.8 35.95 ADR 33.4 -31.8 46 38.01 54 -15.99 - - - - 96 157 H
*1.503 40.68 PK-U 7.7 -34.4 33.98 - - 74 -40.02 - - 173 192 \
*1.503 29.2 ADR 7.7 -34.4 16 22.96 54 -31.04 - - - - 173 192 \
*3.8 40.2 PK-U 3.4 -31.7 41.9 - - 74 -32.1 - - 27 105 Vv
*3.8 31.37 ADR 3.4 -31.8 6 33.43 54 -20.57 - - - - 27 105 Vv
*8.255 6.76 PK-U 36.. -27. 45.86 - - 74 -28.14 - - 194 H
*8.256 4.17 ADR 36. -27. 16 33.73 54 -20.27 - - - - 194 H
*7.691 7.19 PK-U 36. -28. 45.49 - - 74 -28.51 - - 288 Vv
*7.691 5.44 ADR 36. -28. 16 4.2 54 -19.8 - - - - 288 i
1.898 40 PK-U 311 -33.3 0 37.8 - - - - 68.2 -30.4 67 135 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: 12049380-E1Vv4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

9.1.24. TXABOVE 1 GHz 802.11n HT20 MODE IN THE 5.8 GHz BAND
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

.~UL Fremont,5m Chomber A 14 Aug 2018 16:85:15
88
B5}
men
sal
5|
1 i {
. _ M“
& f !
-18| Wﬂj
M
il g [T R Ep " TR T P ,M
— 4 b bl e M : :
-55|
.62 5. /55
Hz)
Panga (BHz] o
ndedge 5.625-5. 75560z 15 487 EIRP - H.TST 38915 2 Jun 2816 5 81 Dec 2816
Trace Markers
Marker Frequenc Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/Pad Conversion Correcte Peak Limit PK Azimuth Height | Polarity
y Reading Factor (dB) (dBm) Margin (Degs) (cm)
(GH2) (dBm) Reading (dB)
EIRP
2 5.647 -64.62 Pk 35.1 -18 11.8 -35.72 -27 -8.72 339 101 H
1 5.725 -48.23 Pk 35 -17.9 11.8 -19.33 27 -46.33 339 101 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12049380-E1Vv4

DATE: 10/31/2018

FCC ID:SBVRMO015 IC:5373A-RMO015
_UL Fremont,5m Chomber A 14 Aug 2818 15:58:25
65}
sal | Tested by: 12586 JH
>l POW RN
3 5 N
— - 1
Lel
-18| " A
5 H i
] (et
2 par
_aghe TR SUE TORTy PR oo ey 1_r’-'. R L o vttt Mt g L et
-55
B2 1dMHz/ 5. /58
Frequerncy (GHz)
Farga (G REAL/EU Faf/ittn  Dat/fug Tupa Swoep Fis  #Spaifode  Position
ndedge 5.625-5, 7556H: 15 487 EIRP - U.TST 38915 2 Jun 2816 5 @1 2016
Trace Markers
Marker Frequenc Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/Pad Conversion Correcte Peak Limit PK Azimuth Height Polarity
y Reading (dB) Factor (dB) (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
2 5.644 -63.66 Pk 35.1 -18 11.8 -34.76 -27 -7.76 311 103 \%
1 5.725 -45.66 Pk 35 -17.9 11.8 -16.76 27 -43.76 311 103 \%

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

Pk - Peak detector
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REPORT NO: 12049380-E1Vv4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

SQUL Fremont,5m Chamber A 14 Aug 2818 16:13:40
Bondedge
= Project Number: 12849388
6 Clisnt:Sonns
Config:EUT + Support Equipment
Mode:5.8 11n HT2B 5825 H
59 Tested by: 12586 JH
3!:
o \
=
L
| Peak Limit (dBm?
WWW 2
_4p LI Wbkl A W .'.;‘f.rm bl T YRR R ——
55
.8 28MHz/ 2]
Frequency (GHzJ
Ranga (BHz) REL/UBl Ref/Attn Det/Avg Type Sueap Pls  Fups/fode FPosition
1:5.8-6 1M(=3dB) /3N 818 FEAK/Pur Avg(RMS)  Imsec(Auto)  BEAE  MAXH 338 degs
Bondedoe 5.858-66Hz 15_487 EIRP - H.TST 38915 2 Jun 2816 Rev 9.5 B Dec 2816
Trace Markers
Marker Frequenc Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/Pad Conversion Correcte Peak Limit PK Azimuth Height Polarity
y Reading Factor (dB) d (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
1 5.85 -54.61 Pk 35.1 -17.8 11.8 -25.51 26.99 -52.5 338 113 H
2 5.944 -65.87 Pk 35.3 -17.5 11.8 -36.27 -27 -9.27 338 113 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12049380-E1Vv4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

VERTICAL RESULT

SQUL Fremont,5m Chamber A 14 Aug 2818 fe:21:11
Bandedge
= Project Number: 12849388
6 Client:Sonns
Config:EUT + Support Equipment
Mode:5.8_11n HT2B 5825 U
50 Tested by: 12586 JH
3!:
20
o \
o =%
o
-18
| Peak Limit (dBm?
-25 C
2
(o]
,4@ ,,,,,,,,, LT
-55
5.8 280MHz/ [
Frequency (GHzJ
Range (6Hz) RBL/UBHI Ref/Attn Det/Avg Type Sueep Pis #ups/Mode Position
Bondedoe 5.858-66Hz 15_487 EIRP - U.TST 38915 2 Jun 2816 Rev 9.5 B Dec 2816
Trace Markers
Marker Frequenc Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/Pad Conversion Correcte Peak Limit PK Azimuth Height Polarity
y Reading (dB) Factor (dB) (dBm) Margin (Degs) (cm)
(GHz) (dBm) Reading (dB)
EIRP
1 5.85 -54.29 Pk 35.1 -17.8 11.8 -25.19 26.99 -52.18 290 140 \%
2 5.954 -65.23 Pk 35.3 -17.5 11.8 -35.63 -27 -8.63 290 140 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12049380-E1V4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM015

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

UL Fremont,5m Chember B
S o o T

115

25 Aug 2818

Radigted Emissions 3-Meters
Projech Number: 12849398

1685/ JEUSSUUSSS OSSOSO SO | PN i
CanfiglEUT + Support Equipment
Made:ONII_11n HT2B_5745
=T 00000 UUOONUSUUUOOUSSR HUOOUOSOOP SR UOOOOSSSSONE SRRSO SISO | Tested| by 19498 ER
85|
751 ;
K
=1 Y RSN EUMN SUUSUUOUUUN SO SR S R L i
% |

1 18 g
Fregquency (GHz)
[ Fanga (&z) FERL B Fof/fttn  Dot/fvg Type Famnp Fis  #iguitode Position | Range (Aiz) U Roffittr  Dotivg Tuge Susap Pta Sopaifode  FPositicn
CC Port1SC 56Hz UNIT RSE.TST 30915 26 Jun 2015 Rav 9.5 @1 Dec 2816
' WKUL Fremant,5m Chamber B 25 Aug 20818 g9:59:51
Radiated Emissions 3-Meters
= Project Number: 128493808
18 Client;Sonos
ConfigtEUT + Support Equipment
Mode :UNII_f1n HT2B_5745
95 Tested by:19498 ER
85
Peak Limit C(dBuU/m)
75
2 UNII Non-Restricted (dBuU/m)
5 g5
3 6
@
o
~ Avg Limit (dBuU/m)
55
45 =y
o
5
35 4 2
25
1 14 18
Frequency (GHz)
Range (6Hz) B/ VBl Ref/Attn  Det/Avg Tupe Sueep Fis foups/fode Fosition fange (6z) RE/UBML Ref/Attn  Det/Avg Type Sueep Pt 5ups/fode Fosition
FCC Port{SC SGHz UNIT RSE.TST 38915 26 Jun 2815 Rev 9.5 B Dec 2816

VERTICAL
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REPORT NO: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

RADIATED EMISSIONS

Trace Markers

(dBuv) Reading (dB) (dBuV/m) (dB)
(dBuV/m)
1 *3.8 36.39 Pl 33.4 -31.7 0 38.09 - - 74 -35.91 - - 0-360 199 H
5 *3.8 34.97 Pl 33.4 -31.7 0 36.67 - - 74 -37.33 - - 0-360 102 Vv
3 *11.401 32.33 Pl 38.4 -24.7 0 46.03 - - 74 -27.97 - - 0-360 102 H
6 *11.398 29.54 Pl 38.4 -24.7 0 43.24 - - 74 -30.76 - - 0-360 102 \
4 2.563 34.07 Pl 32.7 -32.5 0 34.27 - - - - 68.2 -33.93 0-360 102 \
2 8.805 30.88 Pl 36.6 -27.2 0 40.28 - - - - 68.2 -27.92 0-360 199 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
(GHz) Reading (dB) d (dB) Margin (dBuv/m) Margin (Degs) (em)
(dBuv) Reading (dB) (dB)
(dBuV/m)
*3.8 42.63 PK-U 33.4 -31.7 0 44.33 - - 74 -29.67 92 257 H
*3.8 35.49 ADR 33.4 -31.8 46 37.55 54 -16.45 - - 92 257 H
* 3. 10.37 PK-U 4 -31.8 .97 - - 74 -32.03 0 03 \
* 3. 1.42 ADR 4 -31.8 16 .48 54 -20.52 - - 0 03 \
*11.401 4.81 PK-U 4 4.7 .51 - - 74 -25.49 3 36 H
*11.401 2.63 ADR 4 -24.7 6 .79 54 -17.21 - - 3 36 H
*11.4 .38 PK-U 4 24.7 47.08 - - 74 -26.92 - - 260 3 \
*11.396 73 ADR 4 -24.7 16 35.89 54 -18.11 - - - - 260 3 \
2.564 .85 PK-U 7 -32.5 39.05 - - - - 68.2 -29.15 332 7 Vv
8.807 .71 PK-U 6 -27.2 45.11 - - - - 68.2 -23.09 181 1 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: 12049380-E1V4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM015

MID CHANNEL RESULTS

! WKUL Fremant,5m Chamber B 25 Aug 20818 18:48: 81
Rodiated Emissions 3-Meters
= Pr‘DJsct, Number: 12849380
18 ClientSonos
ConfigiEUT + Support Equipment
Mode:ONIT 11n HT28 5785
95 Tested by:19498 ER
85
Peak Limit C(dBuU/m2
75
e UNII Non-Restricted (dBulU/m)
5 5
3 6
@
o
= Avg Limit (dBuU/m)
55 |
45 WM 2 i
2 )
. o PP ———
1 i A Ll
iRt Ml NP
ZEW“WMW
1 18 18
Frequency (GHz)
Range (6z) B/ VB Ref/Attn  Det/Avg Tupe Sweep Fls #oups/fode Fosition fange (61z) B/ VBl Ref/Attn  Det/Avg Type Sueep Pt 5ups/fode Fosition
1:175.08 IH(-6d8) /38 87/8 PEAK/Pir Avg(RS)  15Bnsec(Auto) 6ABB  MAXH 0-360dkge H | 5:6.15-18 IHC-6cB)/30 87/ PERK/Fur Rvg(RHS)  454ncec(Auto) I8k HAXH B-36deqe H
3:5.88-6.15 IM(-6d8) /30K 1B7/18  PEAK/Pur AvgRNS)  dlmsec(Auto) 53BB  MAXH 6-366cegs H
FCC Port{SC SGHz UNIT RSE.TST 38915 26 Jun 2815 Rev 9.5 B Dec 2816
! WKUL Fremant,5m Chamber B 25 Aug 20818 18:48: 61
Radiated Emissions 3-Meters
= Project Number: 120493808
18 Client}Sonos
ConfigiEUT + Support Equipment
Mode:UNII_11n HT28_5785
95 Tested by:19498 ER
85
Peak Limit C(dBuU/m)
75
2 UNII Non-Restricted (dBuU/m)
5 5
3 6
@
o
= Avg Limit (dBuU/m)
55
5 IS}
4 =)
5
=)
35 i v
a,
25
1 18 18
Frequency (GHz)
Range (6Hz) B/ VBl Ref/Attn  Det/Avg Tupe Sueep Fis foups/fode Fosition fange (6z) RE/UBML Ref/Attn  Det/Avg Type Sueep Pt 5ups/fode Fosition
FCC Port{SC SGHz UNIT RSE.TST 38915 26 Jun 2815 Rev 9.5 B Dec 2816
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REPORT NO: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

RADIATED EMISSIONS

Trace Markers

(dBuv) Reading (dB) (dBuV/m) (dB)
(dBuV/m)
2 *3.8 35.92 Pl 33.4 -31.7 0 37.62 - - 74 -36.38 - - 0-360 199 H
5 *4.621 32.17 Pl 341 -29.7 0 36.57 - - 74 -37.43 - - 0-360 102 Vv
3 *11.399 3116 Pl 38.4 -24.7 0 44.86 - - 74 -29.14 - - 0-360 102 H
6 *11.4 30.09 Pl 38.4 -24.7 0 43.79 - - 74 -30.21 - - 0-360 102 \
4 2.005 33.02 Pl 30.9 -32.5 0 31.42 - - - - 68.2 -36.78 0-360 102 \
1 2.081 34.06 Pl 311 -33.8 0 31.36 - - - - 68.2 -36.84 0-360 199 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
(GHz) Reading (dB) d (dB) Margin (dBuv/m) Margin (Degs) (em)
(dBuv) Reading (dB) (dB)
(dBuV/m)
*3.8 42.49 PK-U 33.4 -31.7 0 44.19 - - 74 -29.81 - - 93 255 H
*3.8 35.18 ADR 33.4 -31.8 46 37.24 54 -16.76 - - - - 93 255 H
*4.622 37.94 PK-U 34.1 -29.7 42.34 - - 74 -31.66 - - 211 72 \
*4.62 26.71 ADR 34.1 -29.7 16 3157 54 -22.43 - - - - 211 72 \
*11.398 38.3 PK-U 4 -24.7 52 - - 74 -22 - - 59 25 H
*11.399 26.97 ADR 4 -24.7 6 41.13 54 -12.87 - - - - 59 25 H
*11.398 35.12 PK-U 8.4 -24.7 48.82 - - 74 -25.18 - - 13 172 \
*11.399 22.05 ADR 8.4 -24.7 16 36.21 54 -17.79 - - - - 13 172 \
2.005 40.1 PK-U 0.9 -32.5 38.5 - - - - 68.2 -29.7 152 159 Vv
2.08 40.03 PK-U 1.1 -33.8 37.33 - - - - 68.2 -30.87 277 224 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: 12049380-E1V4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM015

HIGH CHANNEL RESULTS

! WKUL Fremant,5m Chamber B 25 Aug 20818 t1:16:48
Rodiated Emissions 3-Meters
- Pr‘DJect Number : 12849380
18 ClientfSonos
ConfiglEUT + Support Equipment
Mode:ONIT 11n HT28 5825
95 Tested by:19498 ER
585
Peak Limit C(dBuU/m2
75
e UNII Non-Restricted (dBulU/m)
5 5 \
3 6
@ |
~ Avg Limit (dBul/m) )
55 i
45 M& 3 -y
2
55 ‘ R e
zcwwwmmw
1 18
Frequency (GHz)
Range (62) REU/UB Ref/Altn  Det/Avg Tupe Sweep Pls #oups/fods Fosition Range 6Hz) REU/ 0Bl Ref/Attn  Det/Avg Tupe weep Pts  3Sups/fods Fosition
1:1-5.88 IM(-64B)/38k B/ PEAK/Pur Avg(RNS)  15BnsectAuto) 6888 HAXH B-360dsge H | 5:6.15-18 MC-6B> /30 87/8 PERK/Fir vgERUS)  dbdncec(Auto) I8k HAXH 8-360dsge H
3:5.88-6.15 IM-6B) /30K 107/18  PEAK/Pur AvglRMS)  dlmsec(futc) 5600 MAXH G-360degs H
FCC Part{SC 56Hz UNII RSE.TST 38915 26 Jun 2815 Rev 9.5 B Dec 2816
! WKUL Fremant,5m Chamber B 25 Aug 20818 t1:16:48
Radiated Emissions 3-Meters
= Project Number: 128493808
18 ClientSonos
ConfigtEUT + Support Equipment
Mode:UNII_11n HT2B8_5825
95 Tested by:19498 ER
55
Peak Limit C(dBuU/m)
75
2 UNII Non-Restricted (dBuU/m)
5 5
3 6
@
o
~ Avg Limit (dBul/m)
55
45 I
o
35 2
T
o5
1 18
Frequency (GHz)
Range (62) REU/UB Ref/Altn  Det/Avg Tupe Sweep Pis #oups/fods Fosition Range 6Hz) REU/ 0Bl Ref/Attn  Det/Avg Type Pts  3Sups/fods Fosition
FCC Port{SC 56Hz UNII RSE.TST 38915 26 Jun 2815 Rev 9.5 B Dec 2816
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REPORT NO: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

RADIATED EMISSIONS

Trace Markers

(dBuv) Reading (dB) (dBuV/m) (dB)
(dBuV/m)

2 *3.883 36.4 Pl 33.1 -28.5 0 41 - - 74 -33 - - 0-360 101 \

3 *11.647 33.29 Pl 385 -18.6 0 53.19 - - 74 -20.81 - - 0-360 101 H

4 *11.649 29.81 Pl 38.5 -18.6 0 49.71 - - 74 -24.29 - - 0-360 200 Vv

1 1879 36.57 Pl 31 -31.5 0 36.07 - - - - 68.2 -32.13 0-360 199 H

5 13.63 27.59 Pl 39.3 -18 0 48.89 - - - - 68.2 -19.31 0-360 101 H

6 13.641 27.93 Pl 39.3 -17.9 0 49.33 - - - - 68.2 -18.87 0-360 101 Vv

R . .

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

(GHz) Reading (dB) d (dB) Margin (dBuV/m) Margin (Degs) (em)

(dBuv) Reading (dB) (dB)
(dBuV/m)

*3.883 41.51 PK-U 33.1 -28.5 0 46.11 - - 74 -27.89 - - 312 108 Vv
*3.883 35.77 ADR 33.1 -28.5 46 40.83 54 -13.17 - - - - 312 108 Vv
*11.648 40.15 PK-U -18. 0.05 - - 74 -13.95 - - 4 H
*11.649 28.29 ADR -18. 16 18.65 54 -5.35 - - 4 H
*11.65 37.19 PK-U -18.1 7.09 - - 74 -16.91 - - 341 Vv
*11.65 24.37 ADR -18.1 6 14.73 54 -9.27 - - - - 341 Vv

188 39.21 PK-U 31 -31.4 0 38.81 - - - - 68.2 -29.39 90 145 H
13.628 32.62 PK-U 39.3 -18 0 53.92 - - - - 68.2 -14.28 254 155 H
13.639 32.9 PK-U 39.3 -17.9 0 54.3 - - - - 68.2 -13.9 352 150 Vv

* - 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: 12049380-E1Vv4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

9.2. Worst Case Below 30MHz

9.2.1 RADIOO

(dBullolts)

! BBUL FREMONT, 3m Chamber 24 Sep 2818 18:45:53
i |RF Emissions
i |Project Number: 12849380
18 Clignt:Sonos
i |CanfigiEUT + Support Equipment
\ |Mode:ONII Rad | Uorst Case
9 : | Tested by 19498 ER
7Bkt eak Lim it  CABulim
— H
T ——
5 T
(5|
— —_
e —
‘ — —
30 G-k Bl et \\
T ——
; — 4
kiR
Db g g L 510
HemaMRalin
Cig . e TR VI )
g AW > i T
ey, - M AR L
. S - )
e T
-58
Bus1 o 1 =] 3B
Frequency (MHz)
Range (Hiz) REU/UBU Ref/Attn  Det/Avg Tupe Pls  #ups/fode Position Range (H1z) REU/UBH Ref/Attn  Det/Avg Type Sweep Pts  ¥Sups/fode Position
1:.009- .15 1B0C-38)/308  87/8 PEAK/Pur Avg(RS)  Bmcec(hutod 16k HAXH 8-360degs
2:.15-,49 1Bk(-38)/30 8178 PEAK/Pur Avg(RIS)  Inces (Auto) 2k IXH 836035
3:.43-1.785 1BR(-38)/Fk  87/8 PEAK/Pur Avg(RHS)  dnsec(Auto) 16k HAXH 8-360degs
4:1.765-38 1BC-380/ 30k 87/8 PEAK/Pur Avg(RUS)  BTusec(huto) 2Tk HAXH 8-360ces

FCC 15.269 Below 3BMHz.TST 38915 7 Oct 20816

Rev 8.5 B1 Dec 2816

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.

Trace Markers

Marker

Frequency Meter Det Loop Antenna Cbl (dB) Dist Corr 300m Corrected Peak Limit (dBuV/m) Margin Avg Limit (dBuV/m) Margin Azimuth
(MHz) Reading (dB/m) Reading (dB) (dB) (Degs)
(dBuv) (dBuVolts)
6 .06627 46.77 Pk 12 14 -80 -19.83 51.16 -70.99 31.16 -50.99 0-360
1 .06632 51.37 Pk 12 14 -80 -15.23 51.15 -66.38 31.15 -46.38 0-360
7 .13273 44.19 Pk 11.8 14 -80 -22.61 45.17 -67.78 25.17 -47.78 0-360
2 13282 47.67 Pk 11.8 14 -80 -19.13 45.16 -64.29 25.16 -44.29 0-360
3 27527 48 Pk 11.7 15 -80 -18.8 38.82 -57.62 18.82 -37.62 0-360
8 .295 45.85 Pk 11.7 15 -80 -20.95 38.22 -59.17 18.22 -39.17 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna Cbl (dB) Dist Corr 30m Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading (dB/m) Reading (dB) (Degs)
(dBuv) (dBuVolts)

4 .58485 41.24 Pk 11.7 15 -40 14.44 32.27 -17.83 0-360

9 .73518 37.28 Pk 11.8 15 -40 10.58 30.29 -19.71 0-360

5 2.34114 25.67 Pk 11.9 15 -40 -.93 295 -30.43 0-360

10 2.64663 25.18 Pk 11.8 15 -40 -1.52 29.5 -31.02 0-360

Pk - Peak detector
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REPORT NO: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

9.2.2 RADIO1

13@UL FREMONT, 3m Chamber 24 Sep 2818 11:17:48
RF Emissions
Project Number: 12949388
11e Client:Sonas
Config:EUT + Support Equipment
Mode :UNTT_Rad 2_llorst Case
Bz Tested by: 19498 ER
70t Peak. Limit i (dBulYm
—
59 r——
o [ —
+
TR AU PO v S S R B T ——
3 \
o
K \.\_\4 g
14 b
b WM
“"‘m""‘m%‘ 185
— 10 me 4
i Ww@f - IM
-39 e % é Mo,
-508
ja)z=l] 1 1 18 36
Frequency (MHz)
Range (Hz) RBU/UEU Ref/fttn  Det/Avg Type wesp Pts #5wps/fode  Position Range (Hz) EE Ref/Attn  Det/Avg Ty Sueep Pts  #5ups/lode  Position
1:.089-.15 180C-348)/308  87/8 PEAK/Pur Avg(RMS)  3Bmsec(futo) 16k MAXH B-368degs. [ 18 3 ] EAK 1S i te H e
2:.15-,49 1Bk (-3d8) /30K 87/0 PEAK/Pur Avg(RMS)  dmsec(Autn) 27k MAXH B-360dege 3l 8 F wr A 1S. ), XH de
3:.49-1.785 1Bk(-3dB)/30k 87/ PEAK/Pur Avg(RMS)  dmsec(Auto) 16k HAXH B-360degs 4 85 @ ¥k 8774 ERK ) sec b MAXH B-36Adegs
4:1.705-38 18kC-3d8)/30k  §7/8 PEAK/Pur Avg(RMS)  B7nsec(Auto) 27k MAXH B-368degs [i) 3¢ E MS: m: & H e
FCC 15.289 Below 3@MHz.TST 36915 7 Oct 26816 Rev 8.5 @1 Dec 2816
Trace Markers
Marker Frequency Meter Det Loop Antenna Cbl (dB) Dist Corr Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading (dB/m) 300m Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuv) (dBuVolts
)
6 .06616 46.62 Pk 12 14 -80 -19.98 51.17 -71.15 31.17 -51.15 0-360
1 .06621 50.15 Pk 12 14 -80 -16.45 51.17 -67.62 31.17 -47.62 0-360
7 13252 43.86 Pk 11.8 1.4 -80 -22.94 45.18 -68.12 25.18 -48.12 0-360
2 1326 45.62 Pk 11.8 1.4 -80 -21.18 45.17 -66.35 25.17 -46.35 0-360
3 .27559 48.66 Pk 11.7 15 -80 -18.14 38.81 -56.95 18.81 -36.95 0-360
8 .27807 45.56 Pk 11.7 15 -80 -21.24 38.73 -59.97 18.73 -39.97 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna (dB/m) Cbl (dB) Dist Corr 30m Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuv) (dBuVolts)
4 52017 41.75 Pk 11.7 1.5 -40 14.95 33.28 -18.33 0-360
9 .58485 39.64 Pk 11.7 15 -40 12.84 32.27 -19.43 0-360
10 5.74032 20.67 Pk 11.4 15 -40 -6.43 29.5 -35.93 0-360
5 7.47005 19.4 Pk 11.3 1.5 -40 -7.8 29.5 -37.3 0-360

Pk - Peak detector
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REPORT NO: 12049380-E1V4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM015

9.3. Worst Case Below 1 GHz

9.3.1 RADIOO

9:UL Fremont - Chamber L 26818 Oct 26 14:20:48
Rodioted Emissions - 3 Meters
= Project Number: 12849388
8 Client:SONOS INC.
Config EUT + Support Equipment
Mode :UNII Below 1GHz
75 Tested by:GA12485
6|:
55
o
3 4 PR LT CEE U D)
: ‘ 1 [ T |
35 il \| YT 1y
ARl .
25 it Ay / W% f o i R 1/ S I |
1 5
5|
34 189 18688
Frequency (MHz)
Range () REU/UBU Ref/Atin  Det/Avg Hode Sueep Pho Foups/fods Position Range (12) RN Ref/hittn  Det/Avg fode Sueep Pio  Foups/liods Fasition
1:30-200 12B<6c)/11 S1/IB PERK/LogParVideo  Auto a0 B-Adegs H | 3:200-1000 12BKCEB) /I 97718 PEAK/LogPur Video  Auto 8008 HAH B-360degs H
k. TST Rev 9.5 22 Jun 2818
9:UL Fremont - Chamber L 2618 DOct 26 14:20:48
Rodioted Emissions - 3 Meters
= Project Number: 128453808
8 Client:SONOS INC
Config EUT + Support Equipment
Mode :UNII Below 1GHz
75 Tested by:GA12485
6|:
55
e
~
3 4A5peaPk- Bk rasny
@ ‘
o i ‘
3:“‘%&»‘1““ i "
e “ﬂ“')ﬂ\“\L m
i ) W I
25 “‘HIV"HLM”" Pl
&) AT A Y
‘"‘%“N“' ! M W
1 5
5|
34 189 18688
Frequency (MHz)
Range (1) REU/UB Ref/Aitin  Det/fvg Hode Sueep Pho  Foups/Mods Position Range (¥12) Ref/httn  Det/Avg fode Sueep Pto  F¥oups/Mods Fasition
2:3-208 120(-68)/1  G7/18  PEAK/LogPur-Video Ao e A 0 e 4:280-1000 VN GI/B PEAKLogRur-Vides  Auto 8008 HAH [
k. TST Rev 9.5 22 Jun 2818

VERTICAL

Page 271 of 290

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: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

RADIATED EMISSIONS

Trace Markers

Marker Frequency Meter Det AF PRE0181574 Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 146.7352 49.71 Pk 18.5 -30.6 37.61 43.52 -5.91 0-360 199 H
3 38.3322 53.72 Pk 20.8 -31.5 43.02 40 3.02 0-360 100 \
4 191.9669 52.78 Pk 17.5 -30.5 39.78 43.52 -3.74 0-360 100 \
2 349.9195 53.76 Pk 20.1 -29.8 44.06 46.02 -1.96 0-360 100 H
5 455.9333 49.05 Pk 22.8 -29.5 42.35 46.02 -3.67 0-360 100 \
6 551.9457 45.24 Pk 24.1 -29.3 40.04 46.02 -5.98 0-360 199 Vv

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

Radiated Emissions

Frequency Meter Det AF PRE0181574 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
146.7651 46.57 Qp 18.5 -30.6 34.47 43.52 -9.05 220 199 H
191.9233 52.06 Qp 17.5 -30.5 39.06 43.52 -4.46 147 105 \
38.4895 45.96 Qp 20.7 -31.5 35.16 40 -4.84 25 125 \
349.9723 51.85 Qp 20.1 -29.8 42.15 46.02 -3.87 154 101 H
456.0091 49 Qp 22.8 -29.5 42.3 46.02 -3.72 165 102 \
552.0124 46.71 Qp 24.1 -29.3 41.51 46.02 -4.51 166 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Qp - Quasi-Peak detector
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REPORT NO: 12049380-E1V4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM015

9.3.2 RADIO1

9|:UL Fremont - Chamber J 2618 Oct 26 00:24:26
Rodioted Emissions — 3 Meters
= Project Number: 12849388
8 Client:Sonos
Config:EUT + Support Equipment
Mode:UNII Worst Case
75 Tested by: 12981 KU
6C
55
& ’_
£
~
BT
S QPR T CEE YD
w
o
15 [
o5 My, PRI AL T P LA NI T, L . " AT TN
g T W Y
15 W
s
36 86 1860
Frequency (MHz)
Fonge () REU/VEN Ref/Atin  Dst/Avg Hode Sesep Pts  Toups/fods FPosition Fonge (1) REU/EN Ref/Rttn  Det/Avg fode Sueep Pts  Foups/liods  Position
1:3-208 12868/ 1 97/IB PEAK/LogParVideo  4msec(Puto) 4080 PAKH 8-3Adegs H | 3:208-1088 12Bk(-6d8)/I1t 57/1B  PEAK/LogPur-Video flnsec(huto) 8008  MAGH B-36Bdegs H
FCC Port1SC 38-18BBHHz . TST Rev 9.5 22 Jun 2818
g:UL Fremont - Chamber J 2618 Oct 26 00:24:26
Rodioted Emissions — 3 Meters
= Project Number: 12849388
8 Client:Sonos
Config EUT + Support Equipment
Mode:UNII Worst Case
75 Tested by: 12981 KU
6C
55
‘e
~
> 45 .
S QPR T CEE 7D
e . \
E =
3504 ﬂ’ ‘
\ y
b U )
n \ W [ aal WW\ J
25 P
TN ;
" A '
1 =
5
368 16868 1868
Frequency (MHz)
Fange () REU/VEN Ref/Atin  Dst/Avg Hode Sesep Pts  Soups/lods Fosition Fonge (1) ] Ref/Rttn  Det/Avg fode Sueep Pts  Foupo/liods  Position
e 128k(-68)/ 11 07/18 K/l oot oo on HAH Eddegs U | 4:20-108 Ok(-608) /I 57/1B  PEAK/LogPur-Video 1lnsec(futo) 6308  HAX £-B6deg:
FCC Port!SC 38-18BBMHz . TST Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

RADIATED EMISSIONS

Trace Markers

Marker Frequency Meter Det AF PRE0181575 Amp Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 146.7777 54.35 Pk 18.4 -30.6 42.15 43.52 -1.37 0-360 198 H
4 36.5892 47.31 Pk 21.9 -315 37.71 40 -2.29 0-360 101 \
5 146.7777 47.92 Pk 18.4 -30.6 35.72 43.52 -7.8 0-360 101 \
2 * 282.2107 49.82 Pk 19.2 -30 39.02 46.02 -7 0-360 101 H
3 371.2223 52.65 Pk 20.8 -29.8 43.65 46.02 -2.37 0-360 199 H
6 371.2223 51.28 Pk 20.8 -29.8 42.28 46.02 -3.74 0-360 101 Vv

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

Radiated Emissions

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

146.759 53.89 Qp 18.4 -30.6 41.69 43.52 -1.83 226 166 H

36.4525 433 Qp 22 -31.5 33.8 40 -6.2 259 102 Vv

146.7638 42.04 Qp 18.4 -30.6 29.84 43.52 -13.68 21 104 Vv
*282.2371 47.63 Qp 19.2 -30 36.83 46.02 -9.19 197 105 H

371.2554 50.96 Qp 20.8 -29.8 41.96 46.02 -4.06 211 244 H

371.2607 48.49 Qp 20.8 -29.8 39.49 46.02 -6.53 204 109 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Qp - Quasi-Peak detector
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REPORT NO: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM015

9.3. Worst Case 18-26

9.3.1 RADIOO

9KUL Fremont,5m Chamber B 25 Aug 2018 12:37:45
Rodiated Emissions - 3 Meters
= Project Number: 12843388
8 Client:Sonos
Config:EUT + Support Equipment
ode:lWorst Cose below z
Mode : W C bel 16h
75 Tested by:194388 ER
6‘:
55
/_E\ ’_
3 5
5 4 APk T ) I
[as}
el
3‘:
ZR ” A 0PN
1 KMM
M Al ) i
1 W Sy
e L
5 o 1
38 168 1806
Frequency (MHz)
Ronge_(1Hz) REI/UB0 Ref/Altn  Det/Avg Tupe Sweap Pis foups/fiods FPosition Fonge (1) REW/ BN Ref/Attn  Det/Avg Tupe ) Pts Soups/fode Fosition
73520 120k (-68)/1M  97/1B  PEAK/LogPur-Video fnsec(Auto) 480  MAXH B-360degs H | 3:200-1080 128k(-6B)/IN  97/18  PERK/LogPur-Video Jnsec(huto) 6880 MAXH 8-36Adegs H
FCC Part!SC 38-1888MHz . TST 38915 15 Jul 20814 Rev 8.5 B1 Dec 2816
9KUL Fremant,5m Chamber B 25 Aug 2018 12:37:45
Rodiated Emissions - 3 Meters
= Project Number: 128493808
8 Client:Sonos
ConfigEUT + Support Equipment
Mode :Worst Cose below hz
75 Tested by:19438 ER
6‘:
55
/E ’_
~
> 4': I
3 APk T T B ) f
[as}
el
3’:
€
25 WW
wﬂ‘dﬁ.,“_ 5 i
ww,mw o i
Mg m ’MQM Y,
i 4 L o e
= garm " i bt b bl
ity
38 168 1806
Frequency (MHz)
Range (T2 REU/UB0 Ref/Altn  Det/Avg Tupe Sweap Plo fups/fiods Position Fange (1) ] Ref/Attn  Dot/Avg Type ) Pts  Soups/fode Fosition
o5 O (-648)/1H 97 K/LogPur-Video fnsec(hute) 4802 HAX Jebdegs U | 4:206-1080 6d6)/IN 97/18  PERK/LogPar-Uidea Jmsec(huto) 8080 MAKH Ide:
FCC Part{SC 3B-1@BBMHz . TST 38915 15 Jul 2814 Rev 9.5 B Dec 2816
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REPORT NO: 12049380-E1V4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

RADIATED EMISSIONS

Trace Markers

Marker Frequency Meter Det AF T407 (dB/m) Amp/Cbl (dB) Correcte QPK Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading d (dB) (Degs) (cm)
(dBuV) Reading
(dBuV/m)
5 *129.1782 23.71 Pk 17.8 -27.6 13.91 43.52 -29.61 0-360 100 \
1 68.77 23.86 Pk 12.2 -28.3 7.76 40 -32.24 0-360 100 H
4 69.7903 23.53 Pk 12.2 -28.3 7.43 40 -32.57 0-360 100 \4
2 150.9863 24.35 Pk 16.4 -27.3 13.45 43.52 -30.07 0-360 100 H
3 703.1654 30.84 Pk 24.3 -25 30.14 46.02 -15.88 0-360 400 H
6 703.3654 29.19 Pk 24.3 -25 28.49 46.02 -17.53 0-360 300 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12049380-E1Vv4

DATE: 10/31/2018

FCC ID:SBVRMO015 IC:5373A-RM0O15
‘Q:UL EMC 2818 Aug 27 18:58:23

RF Emi=zsians
Froject MNumber: 12849338

DS m s s Cliant:Sonas
Configurotion:EUT + Support Equipment
Mode:Worst Cose

] Tested by: 19498 ER

(dBulolts) Horizontal

Freguency (GHz2

26

)

g, Tl iy o faek Ll
(e e

e
Al Gl B HH i

Wl BB RORD Gbgke e o feela Ud

1 8-2b6Hz Teet . 75T

Rev 9.5 22 Jun 2818

HORIZONTAL

\B':UL EMC 2818 Aug 27 8.:58:23
RF Emi=zsiaons
Project MNumber: 12849388
e Cliznt:Sonas
Configurat lon EUT + Suppert Equipment
Mode:lWorst Cose
] Tested by: 19498 ER
el Pmek L m i B
B 1 L O EEECRRRERD

(dBulolts) Vertical

18 26
Freguency (GHz2
Top R0 BUE Rilbn hiqhe Sep P fapate Ll p G BB RO bikgle e Fo S e
B WA W Blgheld ool BN bl

[ 8-266Hz Teet . T5T

Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

RADIATED EMISSIONS

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 (dBuVv/m) (dB) (dBuVv/m) Margin

(GHz) (dBuV) (dBuVolts (dB)

)

1 19.114 68.47 Pk 32.5 -57.2 -9.5 34.27 54 -19.73 74 -39.73
2 21.448 68.79 Pk 33.2 -56.9 -9.5 35.59 54 -18.41 74 -38.41

3 24.604 68 Pk 34.3 -55.8 -9.5 37 54 -17 74 -37
4 20.302 69.64 Pk 32.9 -57.2 -9.5 35.84 54 -18.16 74 -38.16

5 22.734 69.6 Pk 33.5 -57.4 -9.5 36.2 54 -17.8 74 -37.8
6 24.441 68.69 Pk 34 -55.9 -9.5 37.29 54 -16.71 74 -36.71

Pk - Peak detector
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REPORT NO: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

9.4 Worst Case 26-40 GHz

9.4.1 RADIOO

1B:UL EMC 25 Sep 2818 21:49: 31
RF Emi=ssions
- Order Number:12849350
El Client:Sonos
Configuration:EUT + Support Equipment
Mode :UNIT Worst Case
85 Tested by 7/ 3N:129G1 KU
75 Peak Limit (dBull/m)
o
-
§
W b5
5
T Avg Limit CdBulU/ma
55
0
>
o
5
2 4
@
° 3
BSHMMMWM ik = &
25
5
26 48
Frequency (GHz)
Range (BHz) [ Ref/Attn  Det/ug Tupe Susep Fis  #oups/lode  Lokel Ronge (6H2) REW/UEW Raf/Atin  Det/Avg Tupe Suzen Pta ¥oups/fode Lobel
1:25-48 HC3EN 87/ FEAk/LogPur-Video  Znsec(futa) 9081 HAKH Horizantal
[pe-4mGHz Teet.TST 38915 & Jon 2815 Fev 9.5 19 Dot 2016
T@:UL EMC 25 Scp 2818 21:49:31
RF Emissions
= Order Number: 12843350
S Client:Sonos
Conflguration:EUT + Support Equlpment
Mode ! UNIT Worst Case
35 Tested by / SN:12981 KU
75 Peck Limit (dBul/m)
E
0
; S
L
0
=
Avg Limit CdBuU/m]
~ 55
0
bt
2
S
2 4
Kl
= 4
o
35 = &
) B
25
5
26 48
Frequency (GHz)
Range (BHz) REWVE Ref/Attn  Det/fug Tupe Sucep Pl fwms/ode  Lokel Ronge (6Hz) REWH/VEW Ref/ftin  Det/vg Tupe Sueen Pta ¥ope/fode Lobel
P6-48GHz Test.TST 38315 & Jon 2815 Rev 9.5 19 Oct 2016
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REPORT NO: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

RADIATED EMISSIONS

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 (dBuVv/m) (dB) (dBuVv/m) Margin

(GHz) (dBuV) (dBuVolts (dB)

)

1 27.543 39.31 Pk 35.7 -314 -9.5 34.11 54 -19.89 74 -39.89

2 30.953 40.7 Pk 35.9 -32.7 -9.5 344 54 -19.6 74 -39.6
3 34.481 40.82 Pk 37.4 -33.1 -9.5 35.62 54 -18.38 74 -38.38
4 26.509 41.72 Pk 35.5 -30.7 -9.5 37.02 54 -16.98 74 -36.98

5 32.21 39.3 Pk 36.4 -32.9 -9.5 33.3 54 -20.7 74 -40.7

6 35.459 374 Pk 37.9 -33.5 -9.5 32.3 54 -21.7 74 -41.7

Pk - Peak detector
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REPORT NO: 12049380-E1Vv4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

9.4.2 RADIO 1

2818 Aug 27 11:11:26

\B5UL EMC
RF Emi=zsions
; Project Number: 12849388
e FITTITTI s Client:Sonas
: Configuration:EUT + Suppert Equipment
! Mode: Norat Case
B I RERETEEELS TR PR Tested by: 19458 ER

(dBulolts) Horizontal

Freguency (GHz2

48

fop B WG Riln WiAE  ep o Lzl
WA B el el M o

E

Wl B Rl hgkE ey o fesho L

E6—4BGHz Test . TST

Rev 9.5 22 Jun 2818

HORIZONTAL

IBSUL EMC 2818 Aug 27 11:11:26
RF Emissions
: Project Munker: 12849380
S5 rmr s s FrrrTnransssese s Cliant:Sonas
: Conf igurat ion: EUT + Support Eouiprent
' Mode :Worst Caze
e e R ACGOECEEECPLPCRTPERTEPELREEPEREREE Tested by: 139438 ER

CdBullalts) Usrtical

Fregquency C(GH=z)

48

Tap Bl RO Wi WmRE  Sep  Pa Bk

T () BB REh WfghE Sy P Bembe Lol
BB WA W Bghlin Beshi kAN ol

pE—4BGHz Test . TST

Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

RADIATED EMISSIONS

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 (dBuVv/m) (dB) (dBuVv/m) Margin

(GHz) (dBuV) (dBuVolts (dB)

)

1 28.146 67.57 Pk 35.8 -55.3 -9.5 38.57 54 -15.43 74 -35.43

2 32.227 66.9 Pk 36.4 -54.8 -9.5 39 54 -15 74 -35

3 39.331 67.1 Pk 38.2 -55.2 -9.5 40.6 54 -13.4 74 -33.4
4 29.383 65.88 Pk 35.9 -53.5 -9.5 38.78 54 -15.22 74 -35.22
5 35.565 68.64 Pk 37.7 -55.9 -9.5 40.94 54 -13.06 74 -33.06
6 39.171 68.01 Pk 38.2 -53.6 -9.5 43.11 54 -10.89 74 -30.89

Pk - Peak detector
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REPORT NO: 12049380-E1V4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Fregueney of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 560 to 46
0.5-5 56 46
5-30 il S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 12049380-E1Vv4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

10.1. RADIO O

LINE 1 RESULTS

| pgll_Fremont, CA CE Roon = Sen 218 83.35.30
186]
921
%. T.ﬂ.--_____-hq_'_"'“‘-'———-...__ 2 ! Ll
3 J.n: ; { }
5 -\ gl ‘.'\""_JI frl_r f/
|
Bl
= — ; ; : e =5
Frequency (MHz)
[ | Bange M) .I_ID'J;:.E_'J r-:r_.:'r:‘-._‘.-. Dt /g Fode Sump P‘-. Kepaiady  Lekal Rorge (k) PR Reffitin  Det/ivg Hode Swemp Pta  f5paifode  Lobe
CC15 CE Closs B 1S@kHz-38MHz Stepping, TST 38915 24 Feb 2816 Ry 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) dBuv QP (dB) Avg
1 42675 42.36 Qp 0 0 10.1 52.46 57.32 -4.86 - -
2 42675 19.34 Ca 0 0 10.1 29.44 - - 47.32 -17.88
3 7125 39.43 Qp 0 0 10.1 49.53 56 -6.47 - -
4 7125 15.83 Ca 0 0 10.1 25.93 - - 46 -20.07
5 .99825 37.37 Qp 0 1 10.1 47.57 56 -8.43 - -
6 .99825 13.99 Ca 0 1 10.1 24.19 - - 46 -21.81
7 1.28175 36.08 Qp 0 1 10.1 46.28 56 -9.72 - -
8 1.28175 11.76 Ca 0 1 10.1 21.96 - - 46 -24.04
9 1.5675 34.56 Qp 0 1 10.1 44.76 56 -11.24 - -
10 1.5675 10.75 Ca 0 1 10.1 20.95 - - 46 -25.05
11 13.20225 38.92 Qp 1 .2 10.2 49.42 60 -10.58 - -
12 13.20225 32.22 Ca 1 .2 10.2 42.72 - - 50 -7.28

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 12049380-E1Vv4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

LINE 2 RESULTS

o5 L Fr emont, CA E Room 25 Sep 2818 89:35:38

(5=t

92

78|
§ :-_l.'j ___________'—— If.? =] 5 - 24
2 | : : = 25
3 I
T 36 b

c 1 g
22| 3 ; 2
_b.
1 ! 38
Frequency (MHz)
CCIS CE Closs B 1S8kHz-38MHz Stepping. TST 38915 24 Feb 2816 Rav 9.5 26 Moy 2815
Trace Markers
Range 2: Line-L2 .15 - 30MHz
Marker | Frequency Meter Det | LISN LC Cables Limiter Corrected | CFR 47 Part QP CFR 47 Part | Av(CISPR)Margin
(MHz2) Reading L2 C2&C3 (dB) Reading 15 Class B Margin 15 Class B (dB)
(dBuV) dBuV QP (dB) Avg

13 42675 41.84 Qp 0 0 10.1 51.94 57.32 -5.38 - -
14 42675 18.8 Ca 0 0 10.1 28.9 - - 47.32 -18.42
15 42675 41.84 Qp 0 0 10.1 51.94 57.32 -5.38 - -
16 .7125 39.72 Qp 0 0 10.1 49.82 56 -6.18 - -
17 .7125 16.09 Ca 0 0 10.1 26.19 - - 46 -19.81
18 .99825 37.9 Qp 0 A 10.1 48.1 56 -7.9 - -
19 .99825 14.43 Ca 0 A 10.1 24.63 - - 46 -21.37
20 1.28175 36.46 Qp 0 A 10.1 46.66 56 -9.34 - -
21 1.28175 12.12 Ca 0 A 10.1 22.32 - - 46 -23.68
22 1.5675 34.78 Qp 0 A 10.1 44.98 56 -11.02 - -
23 1.5675 10.93 Ca 0 A 10.1 21.13 - - 46 -24.87
24 13.20225 39.23 Qp A 2 10.2 49.73 60 -10.27 - -

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 12049380-E1Vv4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

10.2. RADIO 1

LINE 1 RESULTS

25 S

Sep ZB18 B9:45:55

RFI

Number: 12849388

Conducted Uoltage

1 Sanas
EUT + Support Equipment
| 6BHz

68Hz
19498 ER

Lime=L1

Ful)

dE

15 18 38
Freguency (MHz)
H-,-.; H; Fs:‘elm F:Lﬁ{a\ S-N»nn [ Sunnp ] F-hf.’}, |g..5::.i'j¢z tg:l T Forge (M FEMARY Pafffitn  Detifhg Moda Sunep Pl upaMode  Lobal
15 CE Closs B 158kHz-38MHz Stepping. TST 38915 24 Feb 2816 Rev 9.5 26 Hoy 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) dBuVv QP (dB) Avg
1 42675 42.49 Qp 0 0 10.1 52.59 57.32 -4.73 - -
2 42675 19.41 Ca 0 0 10.1 29.51 - - 47.32 -17.81
3 .7125 39.54 Qp 0 0 10.1 49.64 56 -6.36 - -
4 7125 15.91 Ca 0 0 10.1 26.01 - - 46 -19.99
5 .99825 37.45 Qp 0 1 10.1 47.65 56 -8.35 - -
6 .99825 14.07 Ca 0 1 10.1 24.27 - - 46 -21.73
7 1.28175 36.22 Qp 0 1 10.1 46.42 56 -9.58 - -
8 1.28175 11.94 Ca 0 1 10.1 22.14 - - 46 -23.86
9 1.5675 34.6 Qp 0 1 10.1 44.8 56 -11.2 - -
10 1.5675 10.93 Ca 0 1 10.1 21.13 - - 46 -24.87
11 13.065 39.59 Qp 1 2 10.2 50.09 60 -9.91 - -
12 13.065 32.74 Ca 1 2 10.2 43.24 - - 50 -6.76

Qp - Quasi-Peak detector
Ca - CISPR average detection

Page 286 of 290

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: 12049380-E1Vv4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

LINE 2 RESULTS

SUL Fr v CA CE Re Sep 2818 19 : 4555
1 86|
78!
N B \
[= - 3 5 &5
- sgl T i@ s 1.7 TR - — -
- g { & 2 B
: N ‘ i
1 =2 'Ct" 28 =
5 8 38
Freguency (MHzJ
targe (i REALAEY Frittn  Dotifvg Mod = ta  Whwpathch  Lokel Range (HHz) [ Ref/fitn  Dot/Pvg Hods o ta  ¥5pe bal
CL15 CE Closs B 158kHz-38MHz Stepping. TST 38915 24 Feb 2816 iz 6 Moy 281
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 42675 41.96 Qp 0 0 10.1 52.06 57.32 -5.26 - -
14 42675 18.86 Ca 0 0 10.1 28.96 - - 47.32 -18.36
15 7125 39.82 Qp 0 0 10.1 49.92 56 -6.08 - -
16 7125 16.13 Ca 0 0 10.1 26.23 - - 46 -19.77
17 .996 38.01 Qp 0 1 10.1 48.21 56 -7.79 - -
18 .99825 14.56 Ca 0 1 10.1 24.76 - - 46 -21.24
19 1.28175 36.74 Qp 0 1 10.1 46.94 56 -9.06 - -
20 1.28175 12.31 Ca 0 1 10.1 22.51 - - 46 -23.49
21 1.5675 35.05 Qp 0 1 10.1 45.25 56 -10.75 - -
22 1.5675 11.11 Ca 0 1 10.1 21.31 - - 46 -24.69
23 13.06275 39.99 Qp 1 2 10.2 50.49 60 -9.51 - -
24 13.06275 33.12 Ca 1 2 10.2 43.62 - - 50 -6.38

Qp - Quasi-Peak detector
Ca - CISPR average detection
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