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10. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m)at3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels in each applicable band. Below 1GHz and above 18GHz emissions, the
channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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10.1. TRANSMITTER ABOVE 1 GHz

10.1.1.

BANDEDGE (LOW CHANNEL, CH 1)

HORIZONTAL RESULT

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

ol Fremont, Sm Chember A 13 Aug 2818 14:16: 21
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Mode:2.4_11b_2412 H s
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2.1 8. 5MH=z/ 2.415
Frequency (GHz)
Farge (6z) FEWL/ B Ref/fltn  Deb/fivg Tyee Sueep Pl #Gup/Fode  Posilion Fange (2] REU/VEU Ref/fitn  Det/fvg Tups Sueep Fts #ups/Mode  Position
1:231-2,415 IMC-63E) /B 189712 PEAK/Fur fug(RNS)  Tmesclfuto) BB MAKH 317 degs H THCEEYM ER/Far RugRMS)  Tmsectputo)  E0EB  1EATF s H
Low CH Bondsdgs - H.TST 308315 28 Dec 2815 Rev 9.5 @1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dB)
1 *2.39 48.39 Pk 318 -23 57.19 74 -16.81 317 169 H
2 *2.386 50.46 Pk 318 -23 59.26 - - 74 -14.74 317 169 H
3 *2.39 39.75 RMS 318 -23 48.55 54 -5.45 o - 317 169 H
4 *2.39 40.01 RMS 318 -23 48.81 54 -5.19 - 317 169 H

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

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

ol Fremont, Sm Chember A 13 Aug 2818 14:29:55
o
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- Project Number:
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Config:EUT + Support Equipment “/
Mode:2.4_11b_2412_U
1A5 Tested by: 12506 JM
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AR T o
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35
2.3 TG SHh=/ Z.415
Freguency (GHz)
Rarge (GHz) FEAA/VEL Ref/fttn  Det/fvg Tyse Sueep Pl=  fhups/fode Position Range (G#lz) REL/AEI Ref/fttn  Detifug Tups Sueep Pts  Sampe/fode Fosition
Low CH Bondedge - U TST 3A315 28 Dec 2015 Rev 9.5 @1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB)
4 *2.344 45.1 RMS 31.6 -23 53.7 54 -3 - - 320 203 \
2 *2.384 53.88 Pk 317 -23 62.58 - - 74 -11.42 320 203 4
1 *2.39 52.57 Pk 31.8 -23 61.37 - - 74 -12.63 320 203 \
3 *2.39 43.59 RMS 318 -23 52.39 54 -1.61 - - 320 203 \4

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12049380-E2V3

FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

o=l Fremont,5m Chamber A 13 Aug 26818 14:45:58
25
Restricted Bondedge
- Project Nunber:
Client:Sonos
Config:EUT + Support Equipment
Mode:Z.4_11k_2462 H
195 Tested by: 12586 JM
A
a5
a5
£ Peak Lim Nl
> 75
3 I
@
o
65
\V-\ 2
Avercge Ligit (dBEUU/m]
55 A e Lm&uu_“um..u-vmtuh ” TR Ay
" Had ot g gy 4 "Mt Mhssiids (Y
M””-».-y "31 " 1Py
I gy, gL oty - - . TN i
45 e Wnignaigaare Rt T Ao W Rl o g o
v e T s
35
2.46 18. 3MH=/ 2.563
Frequency (GHz)
Farge (6z) FEWL/ B Ref/fltn  Deb/fivg Tyee Sueep Pl #Gup/Fode  Posilion Fange (2] REU/VEU Ref/fitn  Det/fvg Tups Fts  #Sups/Pode  Posit
152 46-2 563 H-64B)/B 189712 PEAK/Fur AvgORNS)  Tneecifuio)  BAEA  WRKH 204 degs H | 2127 %6-2.563 HC-GBI/M 1812 VIR Fior. Rug (RHS) TR 24
High CH Bondedge - H.TST 38915 28 Dec 2815 Rev 9.5 81 Dsc 2816
Trace Markers
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) dBuV/m) (dB)
1 *2.484 46.59 Pk 323 -22.9 55.99 - - 74 -18.01 244 263 H
3 *2.484 36.12 RMS 323 -22.9 45.52 54 -8.48 o - 244 263 H
2 *2.495 48.33 Pk 324 -22.9 57.83 - - 74 -16.17 244 263 H
4 2.536 38.64 RMS 324 -22.8 48.24 54 -5.76 - - 244 263 H

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

VERTICAL RESULT

ol Fremont,Sm Chember A 13 Aug 2818 15:82: 41
25
Restricted Bandedge
5 Froject Number:
X Client:Sonos
Config:EUT + Support Equipment
Mode:2.4_11b_2462_U
135 : Tested by: 12506 JM
a5
a5
N Pe 1
= 75
3
m
o 4
= S
55 -
= lLA-“"q "-m\_ é H
B g L e L : i A 4
Ay ey L e T R TTIWRE N, s FHP s O e NRY I
. =)=l ! i W i b |
55 E} f : : bbbt ccaatinm,
45
35
2.48 TG 3HH=/ 2563
Freguency (GHz)
Rarge (GHz) FEAA/VEL Ref/fttn  Det/fvg Tyse Sueep Pl=  fhups/fode Position Range (G#lz) REL/AEI Ref/fttn  Detifug Tups Sueep Pts  Sampe/fode Fosition
High CH Bardedge - U.TST 36915 28 Dec 2815 Rev 9.5 @1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB)
1 *2.484 51.07 Pk 32.3 -22.9 60.47 - - 74 -13.53 316 244 \
3 *2.484 41.36 RMS 323 -22.9 50.76 54 -3.24 - - 316 244 4
4 *2.484 4254 RMS 32.3 -22.9 51.94 54 -2.06 - - 316 244 \
2 *2.486 52.96 Pk 323 -22.8 62.46 - - 74 -11.54 316 244 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM015

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

_UL Fremant,Sm Chemoer A

13 A

ug 2618 22:15:35

iRRs

Radiated

Emissions 3-Meters

Project Number: 12843388

185 Client:Sonos
Config:EUT + Support Equipment
Mode:2.4_11b_2412
g5t Tested by:45256 JB
85
Feok Limit Bul/m)
75k
s
=
= 65
m
z imit (dBulU/m) r
- Avg Limit (dBulsm)
55)- ‘ | 4
-~ ' 3 M
IR
35 RTINS s
L i S B s il b
1 18 18
Frequency (GHz)
Rorge (61 TR Ref/fttn  Detifva Tupe Sween Pla  Fiwps/fode Position onge (@) B/ Ref/Btin  Oebifvg Tupe Sueop Pie  Haups/Mode  Pasition
113 IM(-651/8  1B7/18 PEAK/Pur g(FHS)  Thec(huto) GOAB  HAKH B-36Bdege H | 3:3-18 HC-GeB)/3k  B7/0 PEM/Far Rug(RMS)  STdnsecthutol 16k MG 8- 6fdegs H
FCC PartiSC 2.46GHz RSE.TST 38915 26 Jun 2015 Rev 9.5 @1 Dac 28
i 1l=UL Fremont,Sm Chomber A 13 Aug 2B18 22:15:35
Radioted Emissions 3-Meters
Froject Numbsr: 126849380
185 Client:Sanos
Config:EUT + Support Equipment
Mode:2.4_11b_2412
g5t Tested by:45256 JB
85
Feo imit 1Bul/m)
L S, S s ST s ST ST SO S T
‘e
<
D: 55 ........
w
Q - /
- Avg Limit CdBul)l/m)
B e = =
a =]
45
2
o
BB
25
1 18 18
Frequency (GHz)
Rarge (6H2) VBB Raf/Riin  Dstifvg Tape £ Pia  Foupsfods Pasition Fargs (@100 ] Ref/Atin  Detivg Type Toen Pis  Houparfods Fosition
FCC PartiSC 2.46GHz RSE.TST 38915 26 Jun 2015 Rev 9.5 81 Dec 20

VERTICAL
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REPORT NO: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

Trace Markers

RADIATED EMISSIONS

Marker Frequency Meter Det "AF 1862 (aB/m) AmpICbI/Fitr/Pad (a8) DC Corr (dB) Corrected Avg Limit (dBuv/m) Margin Peak Limit (ABuUV/m) PK Azimuth Height Polarity
(GHz) Reading Reading (8) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
3 *4.829 34.27 Pl 34.2 -25.8 0 42.67 74 -31.33 0-360 199 H
5 *4.823 41.73 Pl 34.2 -25.9 0 50.03 74 -23.97 0-360 200 \
1 1.848 30.23 Pl 30.9 -22.9 0 38.23 - - 0-360 199 H
2 1.863 30.43 Pl 30.9 -22.9 0 38.43 0-360 200 \
4 7.235 42.04 Pl 35.7 -23.1 0 54.64 0-360 101 H
6 7.237 38.5 Pl 35.7 -23.1 0 51.1 0-360 101 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AF T862 Amp/Cbl/Fltr/P DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dBuv/im) (dB)
*4.829 40.47 PK2 34.2 -25.8 0 48.87 - - 74 -25.13 146 336 H
*4.829 32.13 MAv1 34.2 -25.8 0 40.53 54 -13.47 - - 146 336 H
*4.824 43.69 PK2 34.2 -25.9 0 51.99 - - 74 -22.01 206 251 \4
*4.821 32.52 MAv1 34.2 -26 0 40.72 54 -13.28 - - 206 251 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM015

MID CHANNEL, CH 6 RESULTS

_UL Fremant,Sm Chemoer A

13 Aug 2818 22:54:14

15
Radiated Emissions 3-Meters
Project Number: 12843388
185 Client:Sonos
Config:ELT + Support Equipment
Mode:2.4_11b_2437
g5t Tested by:45256 JB
85
Feok Limit IBull/m?
75E
s
=
= 65
m
T
= Avg Limit (dBull/m) ‘
55k !
- 2 M
?1 -
" " o
351 o,
L LS B L L
1 18 18
Frequency (GHz)
Forge (61 ] Rl Detifvg Taps Toop Pla  Foups/fods  Position Tonge D) REU/BH Ref/fitn  Det/vg Type Twor Pts  Woups/Mode Popition
113 I-636) /B 1G7/1B PERK/Pur ig(RHS)  Thieec(futod 6038 MAKH B-3fdegs H | 3:3-18 -6k /30 BT/ PER/Fur RugRMS)  STdnsectiuto) I8k M B 3Efdegs, H
FCC PartiSC 2.4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 B Dac 281
_H:UL Fremont,Sm Chomber A 13 Aug 2B18 22:54:14
Radioted Emissions 3-Meters
Froject Numbsr: 126849380
2 O O S, C1iamt  Sanoe,
Config:EUT + Suppart Equipment
Mode:2.4_11b_2437
g5t Tested by:45256 JB
85
Peo imit Bul/m)
7 Db b
‘e
-
:5 55 ........
w
Q - /
- Avg Limit CdBul)l/m)
s | ——————— o
[m]
5
45 : D
2
Dl
35—
25
1 18 18
Frequency (GHz)
Rargn (6Hz) AR Raf/Rtln  Dat/ivg Tupm = Pla  Fupsifods  Position Fonge (@120 REU/EN Ref/Aikn  Dot/ivg Tupe Sueep Ple  foupstbds  Fosition
FCC PartiSC 2.4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 81 Dec 281

VERTICAL
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REPORT NO: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

Trace Markers

RADIATED EMISSIONS

Marker Frequency Meter Det "AF 1862 (aB/m) AmpICbI/Fitr/Pad (a8) DC Corr (dB) Corrected Avg Limit (dBuv/m) Margin Peak Limit (ABuUV/m) PK Azimuth Height Polarity
(GHz) Reading Reading (8) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)

3 *4.879 34.5 Pl 34.1 -26 0 42.6 74 -31.4 0-360 199 H

4 *7.311 39.95 Pl 35.7 -23.2 0 52.45 74 -21.55 0-360 101 H

5 *4.879 37.79 Pl 34.1 -26 0 45.89 74 -28.11 0-360 200 \

6 *7.312 40.41 Pl 35.7 -23.2 0 52.91 74 -21.09 0-360 200 \

1 1.91 30.08 Pl 311 -22.9 0 38.28 - - 0-360 199 H
2 1.963 30.67 Pl 314 -23 0 39.07 0-360 200 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AF T862 Amp/Cbl/Fltr/P DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuVv) (dBuv/im) (dB)

*4.88 39.01 PK2 34.1 -26 0 47.11 - - 74 -26.89 173 109 H
*4.879 30.16 MAv1 34.1 -26 0 38.26 54 -15.74 - - 173 109 H
*7.309 43.77 PK2 35.7 -23.2 0 56.27 - - 74 -17.73 71 208 H
*7.309 31.89 MAv1 35.7 -23.2 0 44.39 54 -9.61 - - 171 208 H
*4.879 4274 PK2 34.1 -26 0 50.84 - - 74 -23.16 217 257 \4
*4.879 36.1 MAv1 34.1 -26 0 44.2 54 -9.8 - - 217 257 4
*7.31 45.97 PK2 35.7 -23.2 0 58.47 - - 74 -15.53 286 199 \
*7.31 33.54 MAv1 35.7 -23.2 0 46.04 54 -7.96 - - 286 199 4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM015

HIGH CHANNEL, CH 11 RESULTS

i 1KUL Fremont,Sm Chomber A 13 Aug 2B18 23:51:43
Rodioted Emissions 3-Meters
Project Number: 12849388
185 Client:Sanos
Config:EUT + Suppart Equipment
Mode:2.4_11b_2462
g5t Tested by:45256 JB
85
Peok Limit IBull/m?
P LR R R R R R R R R R R R R R
s
S |
3 65 ‘
m
T
- Avg Limit (dBul/m) il
551 4
]
o
45 3
H a e Pty
H m " o
35(- bt Y
L i i it i i liB. i i il i itiaiiiiE B i Bt i/
1 18 18
Frequency (GHz)
Rargn (6Hz) AR Raf/Rtln  Dat/fvg Tupm Sween Pls  Fupsifods Position Fonge (@120 REU/EN Ref/Aikn  Det/ivg Tupe Sueep Plo  foupstbds  Fosition
113 INCEGE) (B 16718 PERK/Pur fvg(RHSI  Thusec(futo) BB3E M B-debkgs H | 3:3-18 Me-Eck) 36k B1/ FER/Pur fvg(RHS)  Slinzec(isto) I8k PAIH B-3adegs H
FCC Porti5C 2.4GHz RSE.TST 38915 26 Jun 2015 Rev 9.5 @1 Dec 281
i 1l=UL Fremont,Sm Chomber A 13 Aug 2B18 23:51:43
Radioted Emissions 3-Meters
Froject Numbsr: 126849380
185 Client:Sanos
Config:EUT + Suppart Equipment
Mode:2.4_11b_2462
g5t Tested by:45256 JB
85
Feo imit 1Bul/m)
7 D bbb
‘e
-
:5 55 ........
w
Q -
= Avg Limit CdBul)l/m)
S | ————— 5
=]
as | 2
o T
35—
25
1 18 18
Frequency (GHz)
Rargn (6Hz) AR Raf/Rtln  Dat/ivg Tupm = Pla  Fupsifods  Position Fonge (@120 REU/EN Ref/Aikn  Dot/ivg Tupe Sueep Ple  foupstbds  Fosition
FCC PartiSC 2.4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 81 Dec 281
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REPORT NO: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

Trace Markers

RADIATED EMISSIONS

Marker Frequency Meter Det "AF 1862 (aB/m) AmpICbI/Fitr/Pad (a8) DC Corr (dB) Corrected Avg Limit (dBuv/m) Margin Peak Limit (ABuUV/m) PK Azimuth Height Polarity
(GHz) Reading Reading (8) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
3 *4.924 33.79 Pl 34.1 -26.4 0 41.49 74 -32.51 0-360 101 H
4 *7.384 37.44 Pl 35.6 -22.1 0 50.94 74 -23.06 0-360 199 H
5 *4.918 36.87 Pl 34.1 -26.2 0 44.77 74 -29.23 0-360 200 \
6 *7.384 39.7 Pl 35.6 -22.1 0 53.2 74 -20.8 0-360 101 \
1 1.862 33.68 Pl 30.9 -22.9 0 41.68 - - 0-360 101 H
2 1.93 30.7 Pl 31.2 -22.8 0 39.1 0-360 200 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AF T862 Amp/Cbl/Fltr/P DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dBuv/im) (dB)
*4.924 40.1 PK2 34.1 -26.4 0 47.8 - - 74 -26.2 167 302 H
*4.924 27.79 MAv1 34.1 -26.4 0 35.49 54 -18.51 - - 167 302 H
*7.384 4457 PK2 35.6 -22.1 0 58.07 - - 74 -15.93 67 216 H
*7.384 32.53 MAv1 35.6 -22.1 0 46.03 54 -7.97 - - 67 216 H
*4.919 42.63 PK2 34.1 -26.2 0 50.53 - - 74 -23.47 219 307 \4
*4.919 34.85 MAv1 34.1 -26.2 0 4275 54 -11.25 - - 219 307 4
*7.385 44.22 PK2 35.6 -22.1 0 57.72 - - 74 -16.28 183 168 \
*7.384 32.62 MAv1 35.6 -22.1 0 46.12 54 -7.88 - - 183 168 4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average

Page 104 of 143

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: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

10.1.2.

BANDEDGE (LOW CHANNEL, CH 1)

HORIZONTAL RESULT

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

CdBul/m)

UL Fremont,5m Chamber A 13 flug 2818 156:19:27
o
Restricted Bandedge
= Project Number: 12843338
| Client:Sonos
Config:EUT + Support Equipment o
Mode:Z.4_11g 2412 H ~ M\\"“\
185 Tested by: 12586 JM ol
Pl W,
AN Y
gl:
a5
dBull/r
75
65
55 Average Lim (dBulU¥ m? H
e e T R T bl
45 i g
sl o A
PR S bl e b T o Pt
Ay Pt il
35
2.31 8. 5MH=z/ 2.415
Frequency (GHz)
Rarge (G2) FEU/UE Ref/RLtn  Det/fvg Tupe Seep Pla  upa/tode Position Rang= (61) RBU/ VB Ref/Bttn  D=tifieg Tupm Suep Pt fmpa/fode Posilion
122 n-2.415 THI-6dB) /M 189712 PEAK/ Pur A (RHS] Tmeec (Autp BEGA  MAKH 266 degs H 2:2°3-2.415 THC-6cB) /3N 189/12 AJER  Plar Rug (RS Tmsec(futo il ] BETALG 266 degs H

Low CH Bondedgs - H. TS

T 38315 28 Dec 2015

Rev 9.5 81 Dec 2816

Trace Markers

Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) dBuV/m) (dB)
2 *2.389 55.88 Pk 318 -23 64.68 74 -9.32 266 109 H
1 *2.39 54.48 Pk 318 -23 63.28 - - 74 -10.72 266 109 H
3 *2.39 40.56 RMS 318 -23 49.36 54 -4.64 - - 266 109 H
4 *2.39 41.03 RMS 318 -23 49.83 54 -4.17 266 109 H

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

Page 105 of 143

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: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

VERTICAL RESULT

(2]

UL Fremont,Sm Chomber A 13 Aug 2818 16:18:25
cJ
Restricted Bandedge
- Project Number: 12843388
1 Client:Sonos £y
Config EUT + Suppert Equipment L "
Mode:2.4_11g_2412 U : \a
a5 Tested by: 12506 JA
9':
a5
I |
< dBul/ /
s 75 T -
3 2] A &
&5, AR
H W
¢ U
. . ol
Average mit ABul)¥ m il 'M,,,\_.
-5 - \bI\. WL SO e PR T i o i b e o R HM*{.«KM.‘ S : 4
a..“.‘*‘h.n.'{-;.‘,\,.h-.;lﬂn' Byt H
45
35
2. 31 18 . 5MH=z/ .41
Frequency (GHz)
Farge (62) REUL/UE Ref/Pitn  Det/ivg Type Sueep Fis  oupnitode  Position Rarge (61) REW/ B Ref/Bttn  Det/fg Tupe Surep Fts  fompa/fode  Porition

Low CH Bondedgs - U.TST

38915 28 Dec 2HI5

Rev 9.5 @1 Dec 2816

Trace Markers

Marker

Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB)
2 *2.389 59.75 Pk 318 -23 68.55 74 -5.45 313 197 \
1 *2.39 58.98 Pk 318 -23 67.78 - - 74 -6.22 313 197 \
3 *2.39 44.24 RMS 318 -23 53.04 54 -.96 - - 313 197 \
4 *2.39 44.78 RMS 318 -23 53.58 54 -42 313 197 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

BANDEDGE (LOW CHANNEL, CH 2)

HORIZONTAL RESULT

L Fremont,5m Chombsr A

125 13 Aug 26818 16:36:082
Restricted Bondedge
= Project Number: 12843388
| Client:Sonos
Config:EUT + Support Equipment
Mode:2.4_11g_2417_H lf‘-""uu\
a5 Tested by: 12506 J )
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| y |
85 /
|
: " v |
= 75 j[ 1‘
g M\M
- L
65 21k o
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D SHA=/
Fregquency (GHz)

(&}

FRUAE Ref /Pttn

[T Det/fivg Tupe Sueep iz #oupsifod=  Position Range (6H=) FBUAE Ref/Bttn  Det/fug Tupe Sueep Fts  Woumpa/fode  Ponition
1:2031-2.415 IM-6dB) /3 1BS/12 PEAK/Pur fvg(RHS)  Tnmec(huto)  BAAE  MAKH 226 degs H 2:2731-2.415 Hi-5oB)/3¥ 185/12 VER/Fur fug(RMS)  Taseclfuted BBE0  1BOTAG 225 degs |
Low CH Bondedge - H TST 3A315 28 Dec 2015 Rev 9.5 A1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) dBuV/m) (dB)
2 *2.389 54.59 Pk 318 -23 63.39 74 -10.61 226 180 H
1 *2.39 53.42 Pk 318 -23 62.22 - - 74 -11.78 226 180 H
3 *2.39 38.59 RMS 318 -23 47.39 54 -6.61 - - 226 180 H
4 *2.39 39.98 RMS 318 -23 48.78 54 -5.22 226 180 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

VERTICAL RESULT

= 5 L
52Ul Fremont,Sm Chomber @

13 Aug 2818 16:26:57

o
Restricted Bandedge
15 ErnJect ‘Numbsr: 12843388
Client:Sonos
Config EUT + Suppert Equipment
Mode:2.4_11g_2417_U
1A5 Tested by: 12506 JM
g5 T
a5
- s
N dBul/ §
= 75 L.
)
3 2 4 \‘l,-"”
- 9 b, i
&5, AR Sl
uit W
\va . - . Ui m J
55 Averag t B [ H ; o —_— sl sl L__L
R L el R Al AR
m‘w».m‘-wm_h-vwM.w‘*“ Pt il i kgl s Mipwred @
45
35
2.3 TG SHh=/ Z.415
Freguency (GHz)
Rarge (GHz) FEAA/VEL Ref/fttn  Det/fvg Tyse Sueep Pl=  fhups/fode Position Range (G#lz) REL/AEI Ref/fttn  Detifug Tups Sueep Pts Sampe/fode Fosition
Low CH Bondedge - U TST 3A315 28 Dec 2015 Rev 9.5 @1 Dec 2816
Trace Markers
Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB)
2 *2.389 60.15 Pk 31.8 -23 68.95 74 -5.05 16 130 \
1 *2.39 56.02 Pk 318 -23 64.82 - - 74 -9.18 16 130 4
3 *2.39 42.47 RMS 31.8 -23 51.27 54 -2.73 - - 16 130 \
4 *2.39 44.82 RMS 318 -23 53.62 54 -.38 16 130 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

BANDEDGE (HIGH CHANNEL, CH 10)

HORIZONTAL RESULT

= 5 k
| oeUL Fremont,Sm Chombsr A

13 Aug 2818

18:28: 37

Restricted Bondedge

Project Number: 12843388
Client:Soros

Config:EUT + Support Equipment
Mode:2.4_11g_2457 H

Tested by:45256 JB

CdBul/m)

‘;E”JM@“:M“;"m it "J".J

oottt bbbk

n
RSP i i ; N
Bihde L T L LTI TR FERT H H H
H AN b A A e b e i
. H f i ¥ ¥ IS e, RIS b ¥
a5 ! i e LY E"N'M‘ wlb.-H‘.-\n,,‘ww'.«‘f.,\'\ﬂf‘fm‘l;\ul«.«.a}m ""“""‘N"""“"*-,»“,'--"rv
35
2.46 18 . 3MH=z/ 2.563
Frecuenoy (GHz)
Rarge () RBLL/VELD Ref/Bitn  Det/fvg Tupe Sep Pls  fGupsifode Position Rarge (B12) REL/EU Ref7Bitn Dot/fg Type Sueep Pis  fomalfode Position
1:2°46-2 563 1M(-6dB) /3 18g/12 PEAK/Pur Pvg(RMS)  Tmsec(Auto)  BBEA  MAXH 266 degs H 2:2.46-2.563 H(-GdB) /M 183/ 12 WIER/ P fivg (RMS) N it il g BATALG %6 d H
High CH Bardedgs - H.TST 38915 28 Dec 2815 Rev 9.5 @1 Dec 2816
Marker Frequency Meter Det AF 1862 (dB/m) AmpIChI/FItr/Pad (dB) Corrected Average Limit (dBuv/m) Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 ~2.484 55.99 Pk ) 22. 65.39 5 - 74 “8.61 266 0 H
3 *2.484 2205 | RMS 51.45 54 255 - - 266 0 H
4 2484 2227 | RMS . X 51.67 54 233 - - 266 0 H
2 *2.486 58.44 Pk . - 67.94 5 - 74 6.06 266 0 H

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

RMS - RMS detection
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REPORT NO: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

VERTICAL RESULT

rasT

= 5 L
52Ul Fremont,Sm Chomber A

13 Aug 2B18

17:56:57

Restricted Bandedge

- Project Number: 12843388
1 ; Client:Sonos
haae Config:EUT + Support Equipment
Mode:2.4_11g_2457_U
I T Tested by:45256 JB
¥

95 1[

85 i
e W
3 75 ' b Feak | 1]
3 7 - L
4 LA W, Z
e ik g,
= ) ey

=13

TR I T s

55 bl i e Yl ot N st o R

45

35

2.46 168 3MH=z/ 2.563

Freguency (GHz)
Rarge (ERz) BB Ref/fttn  Det/fvg Tupe Sueep Pz $oups/tode  Position Range (&) REU/ELL Ref/fttn  Detiug Tups E® Pis  SGupaifode Fosition
High CH Bardedge - U.TST 36915 28 Dec 2815 Rev 9.5 B1 Dec 2616
Marker Frequency Meter Det AF T862 (dB/m) Amp/CbI/FItr/Pad (dB) Corrected Average Limit (dBuv/m) Margin Peak Limit (dBuv/im) PK Azimuth Height Polarity
(GHz) Reading Reading (8) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)

1 *2.484 58.34 Pk 323 -229 67.74 - - 74 -6.26 303 187 \
3 *2.484 41.87 RMS 32.3 -22.9 51.27 54 -2.73 - - 303 187 \
2 *2.485 60.95 Pk 323 -22.8 70.45 - - 74 3.55 303 187 \
4 *2.486 42.82 RMS 323 -22.8 52.32 54 -1.68 - - 303 187 \

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

RMS - RMS detection
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REPORT NO: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

UL Fremomt,5m Chomber A 13 Aug 2018 17:45:25
[ =
Restricted Bondedge
rojec umber | | £ El
= Project Numb 12843380
| Client:Sonos
Config:EUT + Support Equipment
Mode:2.4_11g_2462 H
G5 gt - Tested by:45256 JB
Yo .
a5 A
i
i
a5
=] ¥ L
2 }, "
- i Peak Lin nl
3 [ ES I
@ L
2 I 2
65 [ q
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‘JTI'W‘ A Lmit dBul)/ml
M 3 0T T |
55 iy i) .‘le’_‘:llwillm.n‘ﬁ.lA.i PO T L TTER WP IET FLETTEUTTUTTE DATEr D BT
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"I"’*Wm-n s ;
45| B L Tt L e e R et e X
: VAN Al ol gape SR R T
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Rarge (6H:) FEU/ES Ref/Ritn  Det/fvg Tupe Sueep Pla  AGupa/fods  Posilion Fange (G12) (o) Ref/Attn  Det/Avg Tupe S Pt WSupa/fode Posit
Vo 2562 WMCEEI/M (8912 PEAK/Fur AepOMS)  Tesec(duio)  BER  MAKH %3 degs B | 229253 MR B2 AIEUFor RS  Tnse T
High CH Bondedge - H.TST 38915 28 Dec 2815 Rev 9.5 81 Dsc 2816
Marker Frequency Meter Det AF 1862 (dB/m) AmpICbI/FItr/Pad (dB) Corrected Average Limit (dBuv/m) Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
1 *2.484 57.94 Pk 67.34 74 -6.66 269 0 H
2 *2.484 58.47 Pk 67.87 - - 74 6.13 269 0 H
3 *2.484 43.63 RMS . 53.03 54 -97 - - 269 0 H
4 *2.484 42.01 RMS . 51.41 54 -2.59 269 0 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

VERTICAL RESULT

UL Fremont,Sm Chomber A 13 Aug 2818 17:35:55
25
Restricted Bandedge
- Project Number: 12843388
! N Client:Sonos
o~ N Config:EUT + Suppert Equipment
LV 5 Mode:2.4_11g_2462 U
A5 Tested by: 45256 JB
95
a5
= Peak | 1
3 95 i
o W My
o Y )
= Wy
5 ! Y
i
Lik b
55 Lt L R PR PR T Ur A Vo
; ’ IR ST LT P FE T
45
35
2.46 18 . 3MH=z/ 2.563
Frequency (GHz)
Rarge (62) REUL/UE Ref/Pitn  Det/ivg Type Sueep Fis  oupnitode  Position Rarge (61) REW/ B Ref/Bttn  Det/fg Tupe S Fts  fompa/fode  Porition
High CH Bondedge - U.TST 38915 28 Dec 2815 Rev 9.5 Bl Dec 2816
Marker Frequency Meter Det AF T862 (dB/m) Amp/CbI/FItr/Pad (dB) Corrected Average Limit (dBuv/m) Margin Peak Limit (dBuvim) PK Azimuth Height Polarity
(GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.484 56.99 Pk 32.3 229 66.39 - - 74 7.61 173 110 v
3 *2.484 432 RMS 32.3 -22.9 52.6 54 -1.4 - - 173 110 \
2 *2.485 59.25 Pk 32.3 228 68.75 - - 74 5.25 173 110 v
4 *2.485 43.67 RMS 32.3 229 53.07 54 -93 - - 173 110 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12049380-E2V3 DATE: 10/26/2018
FCC ID: SBVRMO015 IC: 5373A-RM015

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

1 I'JU_ Fremant, Sm Chamber A 14 Aug 2018 49:13:56
Radiated Emissions 3-Meters
Project Mumber: 2849388
L2 Clisnt :Sonas
Config:EUT + Support Equipment
Mode:2.4_11g_2412
o5 — o Tested by 12586 JH
85
Peok Limit (dBul \
75 |
¢
3 65 S
@
T
= fvg Limit (dBul/md ‘\
3
2 T e
; Qg o
- ki
S 0 S
1 5] 18
Frequency (GHz)
Fangs (2} RELBU Raf/Attn  Dat/Avg Tupe Sunep Pia  #Gups/thds fositicn Rangs () /B Ref/Bitn  DeLivg Tupe Sweep s dSups/tods  Position
-1 1M(-525) /30 A8 PEAK/Fur RvgRHS)  Tlesec(futo) E0AD  NAXH B-360degs H i MC-bdB) /30 87, FEEK/Pur Avg(RIS)  Sldnseciuto) I8k Ma - 36didegs
FCC Port15C 2.4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 B Dec 2815
1 I'JU_ Fremant, Sm Chamber A 14 Aug 2018 49:13:56
Radiated Emissions 3-Meters
Project Mumber: 2849388
185 S [ S — Clisnt :Sonas
Config:EUT + Support Equipment
Mode:2.4_11g_2412
a5 . § I oo Tested bg 125686 M
85
Peok Limit (dBul/m)
75
¢
3 L
@
T
= fvg Limit (dBul/md
R R R RN
4
5 1 2
45 g it
o
L POy I WO R .ooufNOON SO 1
S 0 S
1 5] 18
Frequency (GHz)
Rangs (2} RELABU Raf/Attn  Dat/Avg Tupe Sunep Pta  #ups/thds Fositicn Rangs () /B Ref/Bitn  DeLivg Tupe Sweep Pia WSups/fods  Position
FCC Port15C 2.4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 B Dec 2815
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REPORT NO: 12049380-E2V3 DATE: 10/26/2018
FCC ID: SBVRMO015 IC: 5373A-RM0O15

RADIATED EMISSIONS

Trace Markers

Marker Frequency Meter Det AF T862 (dB/m) Amp/Cbl/Fitr/Pa Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
2 *4.821 30.71 Pk 34.2 -26 38.91 - - 74 -35.09 0-360 199 H
1 *4.82 35.09 Pk 34.2 -26 43.29 - - 74 -30.71 0-360 200 \4
5 1.868 34.42 Pk 31 -22.9 42.52 - - - - 0-360 199 H
6 1.869 32.7 Pk 31 -22.9 40.8 - - - - 0-360 200 \4
4 7.233 34.32 Pk 35.7 -23.1 46.92 - - - - 0-360 101 \
3 7.234 34.17 Pk 35.7 -23.1 46.77 - - - - 0-360 101 H

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

Radiated Emissions

Frequency Meter Det AF T862 Amp/Cbl/Fltr/ Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dB)
*4.821 39.72 PK2 34.2 -26 47.92 - - 74 -26.08 164 179 H
*4.82 27.92 MAv1 34.2 -26 36.12 54 -17.88 - - 164 179 H
*4.82 44.16 PK2 34.2 -26 52.36 - - 74 -21.64 213 228 \
*4.82 32.61 MAv1 34.2 -26 40.81 54 -13.19 - - 213 228 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12049380-E2V3

FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM015

MID CHANNEL, CH 6 RESULTS

_UL Fremant,Sm Chemoer A

14 Aug 2B18 28:87:15

15
Rodioted Emissions 3-Meters
: Project Number: 12849388
185 | i Client:Sonos
: Canfig:EUT + Support Equipment
Mode:DTS_11g_2437
g5t Tested by:45256 JB
85
Peok Limit IBull/m?
P . R R R R R R R R R
£ |
=
= 65
@ I
T
- Avg Limit (dBul/m) ‘I i
551 |
45 -~ M
3 NI
= 2 e
P e o |
35¢- .
L i i it i i liB. i i il i itiaiiiiE B i Bt i/
1 18 18
Frequency (GHz)
Rargn (6Hz) AR Raf/Rtln  Dat/fvg Tupm Sween Pls  Fupsifods Position Fonge (@120 REU/EN Ref/Aikn  Det/ivg Tupe Sueep Plo  foupstbds  Fosition
113 INCEGE) (B 16718 PERK/Pur fvg(RHSI  Thusec(futo) BB3E M B-debkgs H | 3:3-18 Me-Eck) 36k B1/ FER/Pur fvg(RHS)  Slinzec(isto) I8k PAIH B-3adegs H
FCC Porti5C 2.4GHz RSE.TST 38915 26 Jun 2015 Rev 9.5 @1 Dec 281
_H:UL Fremont,Sm Chomber A 14 Aug 2B18 28:87:15
Radioted Emissions 3-Meters
Froject Numbsr: 126849380
185 Client:Sanos
Canfig:EUT + Support Equipment
Mode:DTS_11g_2437
g5t Tested by:45256 JB
85
Feo imit 1Bul/m)
7 Db b
‘e
-
:5 55 ..........................
w
Q -
= Avg Limit CdBul)l/m)
551
5]
45 | 8
z 5 ;
o &
T T T s e
25
1 18 18
Frequency (GHz)
Rargn (6Hz) AR Raf/Rtln  Dat/ivg Tupm = Pla  Fupsifods  Position Fonge (@120 REU/EN Ref/Aikn  Dot/ivg Tupe Sueep Ple  foupstbds  Fosition
FCC PartiSC 2.4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 81 Dec 281

VERTICAL
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REPORT NO: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

Trace Markers

RADIATED EMISSIONS

Marker Frequency Meter Det "AF 1862 (aB/m) AmpICbI/Fitr/Pad (a8) DC Corr (dB) Corrected Avg Limit (dBuv/m) Margin Peak Limit (ABuUV/m) PK Azimuth Height Polarity
(GHz) Reading Reading (8) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
4 *7.311 31.04 Pl 35.7 -23.2 0 43.54 74 -30.46 0-360 199 H
6 *7.306 31.91 Pl 35.7 -23.2 0 44.41 74 -29.59 0-360 200 \
1 1.974 30.39 Pl 314 -23 0 38.79 - - 0-360 101 H
2 2.008 30.62 Pl 314 -23 0 39.02 0-360 200 \
3 6.082 29.09 Pl 35.5 -25 0 39.59 0-360 199 H
5 6.177 27.92 Pl 35.6 -24.4 0 39.12 0-360 101 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AF T862 Amp/Cbl/Fltr/P DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dBuv/im) (dB)
*7.312 41.25 PK2 35.7 -23.2 0 53.75 - - 74 -20.25 53 237 H
*7.312 25.89 MAv1 35.7 -23.2 0 38.39 54 -15.61 - - 53 237 H
*7.306 40.82 PK2 35.7 -23.2 0 53.32 - - 74 -20.68 337 212 \4
*7.306 2476 MAv1 35.7 -23.2 0 37.26 54 -16.74 - - 337 212 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM015

HIGH CHANNEL, CH 11 RESULTS

11KUL Fremont,Sm Chomber A 14 Aug 2B18 21:28:29
N Rodioted Emissions 3-Meters
Project Number: 12849388
185 Client:Sanos
Canfig:EUT + Support Equipment
Mode :DTS_11g_2462
g5t Tested by:45256 JB
85
Peok Limit IBull/m?
P,
s
=
= 65
m
T
- fvg Limit (dBuU/m) |

551 j |

45 4
T
35}
L i B i T . et - i -
1 18 18
Frequency (GHz)
Rargn (6Hz) AR Raf/Rtln  Dat/fvg Tupm Sween Pls  Fupsifods Position Fonge (@120 REU/EN Ref/Aikn  Det/ivg Tupe Sueep Plo  foupstbds  Fosition
113 INCEGE) (B 16718 PERK/Pur fvg(RHSI  Thusec(futo) BB3E M B-debkgs H | 3:3-18 Me-Eck) 36k B1/ FER/Pur fvg(RHS)  Slinzec(isto) I8k PAIH B-3adegs H
FCC Porti5C 2.4GHz RSE.TST 38915 26 Jun 2015 Rev 9.5 @1 Dec 281
_H:UL Fremont,Sm Chomber A 14 Aug 2B18 21:28:29
Radioted Emissions 3-Meters
Froject Numbsr: 126849380
185 Client:Sanos
Config:EUT + Suppart Equipment
Mode :DTS_11g_2462
g5t Tested by:45256 JB
85
Feo imit 1Bul/m)
7 Db e
‘e
-
B
@
Q - /
= Avg Limit CdBul)l/m)
551
=]
45 : ]
2 2
= a
35—
25
1 18 18
Frequency (GHz)
Rargn (6Hz) AR Raf/Rtln  Dat/ivg Tupm = Pla  Fupsifods  Position Fonge (@120 REU/EN Ref/Aikn  Dot/ivg Tupe Sueep Ple  foupstbds  Fosition
FCC PartiSC 2.4GHz RSE.TST 38915 26 Jun 2815 Rev 9.5 81 Dec 28

VERTICAL
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REPORT NO: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

Trace Markers

RADIATED EMISSIONS

Marker Frequency Meter Det "AF 1862 (aB/m) Amp/CbI/Fitr/Pad (aB) DC Corr (dB) Corrected Avg Limit (dBuv/m) Margin Peak Limit (ABuUV/m) PK Azimuth Height Polarity
(GHz) Reading Reading (8) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
4 *7.387 29.46 Pl 35.6 -22.1 0 42.96 74 -31.04 0-360 199 H
6 *7.385 32.3 Pl 35.6 -22.1 0 45.8 74 -28.2 0-360 200 \
1 1.926 30.27 Pl 31.2 -22.8 0 38.67 - - 0-360 199 H
2 1.984 30.18 Pl 314 -23 0 38.58 0-360 200 \
3 6.466 27.66 Pl 35.7 -23.6 0 39.76 0-360 199 H
5 6.539 28.14 Pl 35.7 -23.9 0 39.94 0-360 101 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AF T862 Amp/Cbl/Fltr/P DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dBuv/im) (dB)
*7.388 39.85 PK2 35.6 -22.1 0 53.35 - - 74 -20.65 53 235 H
*7.387 24.88 MAv1 35.6 -22.1 0 38.38 54 -15.62 - - 53 235 H
*7.385 40.61 PK2 35.6 -22.1 0 54.11 - - 74 -19.89 6 225 \4
*7.385 25.63 MAv1 35.6 -22.1 0 39.13 54 -14.87 - - 6 225 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12049380-E2V3 DATE: 10/26/2018
FCC ID: SBVRMO015 IC: 5373A-RM0O15

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

BANDEDGE (LOW CHANNEL, CH 1)

HORIZONTAL RESULT

UL Fremont,Sm Chember A 13 fug 2818 283142
o .

Restricted Bandedge

e ; : Project Number: 12843388
| Client:Sonos
ConfigiEUT + Support Equipmsnt

: e
i Mode:Z.4_11n HT28 2412 _H ey

185 : Tested by:45256 JB
e Ty

CdBul/m)
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esl. Average it CdBuUT ! ] :»4*"'
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35
2.31 18 . 5MH=z/ 2.415
Frequency (GHz)
[ REUL/UE Ref/Pitn  Det/ivg Type Sueep Pis  upsitode  Position Rarge (61) REW/ U Rei/Bttn  Det/fvg Tupe Surep Fts  fmpa/fode Porition
1:231-2415  M-6B)/M  1BY/1Z PEAK/Fur AuglRS)  lmeecifuio)  BABB  HAXH 7 degs H | 2:731-2.415 GB)/IM  IBHI2  AUR/Far Rvg(RMS)  TmsectPuto) EBEB  1BATALG 257 degs F
Low CH Bandsdge - H TST 3B915 28 Dec 2A15 Rev 9.5 @1 Dec 2816
Marker Frequency Meter Det AF 1862 (dB/m) AmpICBI/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBUV/m) Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
(GHz) Reading Readin: (dB) Margin (Degs) (cm)
Buv) (dBuVim) (dB)
1 *2.39 1.71 Pk 1. -2 0 60.51 - - 74 -13.49 267 1. H
2 *2.39 4.63 Pk 1. -2! 0 63.43 - - 74 -10.57 267 1. H
3 *2.39 9.34 RMS 1. -2 .32 48.46 54 -5.54 - - 267 1. H
4 *2.39 9.44 RMS 1. -2 .32 48.56 54 -5.44 - - 267 1. H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

VERTICAL RESULT

ol Fremont, Sm Chember A 13 Aug 2818 20:23:58
cJ
Restricted Bandedge
- Project Number: 12049388 )
| Client:Sonos ™ o
Config EUT + Suppert Equipment "
Mode:2.4_11n HT2B_2412_U
a5 Tested by:45256 JB
9':
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5512092 nit (dBulym : : - . u oy ORI L arsdeld rl
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35
2.31 18 . 5MH=z/ 415
Frequency (GHz)
Farge (62) REUL/UE Ref/Pitn  Det/ivg Type Sueep Fis  oupnitode  Position Rarge (61) REW/ B Ref/Bttn  Det/fg Tupe Surep Fts  foepa/fode  Porition
Low CH Bandsdgs - U.TST 38315 28 Dec 2815 Rev 9.5 Bl Dec 2816
Marker Frequency Meter Det AF 1862 (dB/m) AmpICbI/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
(GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBu! (dBuV/m) (dB)
1 *2.39 59.1 Pk 31.8 23 0 67.98 - - 74 -6.02 142 124 v
2 *2.39 61.0: Pk 318 -23 0 69.82 - - 74 -4.18 142 124 \
3 *2.39 44,1 RMS 318 23 32 53.3 54 7 - - 142 124 v
4 *2.39 44.63 RMS 31.8 23 32 53.75 54 -25 142 124 v

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12049380-E2V3

FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

BANDEDGE (LOW CHANNEL, CH 2)

HORIZONTAL RESULT

UL Fremort,5m Chamber A 13 Aug 2B18  20:5135
e =
Restricted Bondedge
= Project Number: 12843388
! Client:Sonos
Config:EUT + Support Equipment
Mode:2.4_11n HT2B 2417_H
195 Tested by:45256 JB W
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2. 31 1H . 5MH=z/ 2. 415
Frecuenoy (GHz)
Forge (GH2) FELAUB] Ref/fttn  Det/ivg Tupe Sueep Pla Gps/tods Position Range (@12) R Ref/Bttn  Detifvg Tups Tueep Fts  Gups/fode Position
V22415 MGEB)/M 1BY/12 PEAK/Par (RS Tasec(futo)  BOAD HRXH 10 degs H | 2:2°31-2.415 H-GB)/IM  1BR/12 WUBFar g(RME)  TasectPuto) BOEB IBHTAUG 358 dege |
Low CH Bondsdas - H.TST 38915 28 Dec 2815 Rev 9.5 81 Dec 2016
Marker Frequency Meter Det AF 1862 (dB/m) AmpICbI/FItr/Pad (dB) DC Corr (dB) Corrected Average Limit (ABuV/m) Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
(GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
2 *2.386 53.6 Pk 1. 0 62.4 74 -116 358 7 H
1 *2.39 53.43 Pk 1 0 62.23 - - 74 1177 358 7 H
3 *2.39 40.56 RMS 1. .32 49.68 54 -4.32 - - 358 7 H
4 *2.39 41.49 RMS L 32 50.61 54 -3.39 358 7 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12049380-E2V3

FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

VERTICAL RESULT

e 5 k
52Ul Fremont,Sm Chomber @

13 Aug 2818 28:42:

cJ
Restricted Bandedge
- Project Number: 12843388
| Client:Sonos
Config:EUT + Suppert Equipment
Mode:2.4_11n HT2B_2417_U
a5 Tested by:45256 JB {
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2.31 18 . 5MH=z/ 2,418
Frequency (GHz)
Farge (62) REUL/UE Fef/fttn Detfug Type  Swmep Fis  oupnitode  Position Rarge (61) REW/ B Ref/Bttn  Det/fg Tupe Surep Fts  fompa/fode  Porition
Low CH Bandsdgs - U.TST 38315 28 Dec 2815 Rev 9.5 Bl Dec 2816
Marker Frequency Meter Det AF T862 (dB/m) Amp/CbI/FItr/Pad (dB) DC Corr (dB) Corrected ‘Average Limit (dBuvim) Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
(GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.39 55.97 Pk 31.8 23 0 64.77 - - 74 -9.23 337 259 v
2 *2.39 57.1 Pk 318 -23 0 65.9 - - 74 -8.1 337 259 \
3 *2.39 44.14 RMS 318 23 32 53.26 54 74 - - 337 259 v
4 *2.39 44.33 RMS 31.8 23 32 53.45 54 -55 - - 337 259 v

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

BANDEDGE (HIGH CHANNEL, CH 10)

HORIZONTAL RESULT

UL Fremomt,5m Chomber A 13 Aug 2018 21:41:39
[ =
Restricted Bondedge
= Project Number: 12843388
| Client:Sonos
M Config:EUT + Support Equipment
3 Mode:2.4_11n HT28 2457 _H
195 \ Tested by:45256 JB
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2.46 18 . 3MH=/ 2 563
Freguency (GHz)
Forge (G42) FELAUB] Ref/fttn  Det/ivg Tupe Sueep Pla Gps/tods Position Range (812) R Ref/Bttn  Detifvg Tups Tueep Fts  Gups/fode Position
1:2°46-2 563 1M(-6dB) /3 18g/12 PEAK/Pur Pvg(RMS)  Tmsec(Auto)  BBEA  MAXH 267 degs H 2:2.46-2.563 HC-6cB) /3N 188/12 WIER/ P fivg (RMS) n: ke EnEn BETALG %7 d H
Hich CH Bardsdgs = H.TST 38915 28 Dec 2815 Rev 9.5 1 Dec 2816
Marker Frequency Meter Det AF 1862 (dB/m) AmpICbI/FItr/Pad (dB) DC Corr (dB) Corrected Average Limit (ABuV/m) Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBu (dBuVim) (8)
1 *2.484 54.8] Pk 0 64.26 - - 74 -9.74 267 07 H
3 *2.484 411 RMS 32 50.9 54 31 - - 267 07 H
) *2.484 22.0 RMS 32 51.81 54 2.19 - - 267 07 H
2 *2.486 57.9 Pk 0 67.49 - - 74 -6.51 267 07 H

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12049380-E2V3
FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

VERTICAL RESULT

UL Fremont,5m Chamber A 13 flug 2818 21:34:19
25
Restricted Bandedge
Project Number: 12843388
5 J
1 Client:Sonos
Mg, Config:EUT + Support Equipment
- Mode:2.4_11n HT2B_2457 U
1G5 : Tested by 45256 JB
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2.46 18 . 3MH=z/ 2.563
Frequency (GHz)
Rarge (62) REUL/UE Ref/Pitn  Det/ivg Type Sueep Fis  oupnitode  Position Rarge (61) REW/ B Ref/Bttn  Det/fg Tupe Surep Fts  fompa/fode  Porition
High CH Bondedge - U.TST 38915 28 Dec 2815 Rev 9.5 Bl Dec 2816
Marker Frequency Meter Det AF 1862 (dB/m) AmpICbI/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
(GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *2.484 53.97 Pk 32.3 229 0 63.37 - - 74 -10.63 320 184 v
3 *2.484 42.4 RMS 323 -22.9 .32 52.12 54 -1.88 - - 320 184 \
4 *2.484 42.84 RMS 32.3 229 32 52.56 54 1.44 - - 320 184 v
2 *2.485 56.49 Pk 32.3 229 0 65.89 - - 74 811 320 184 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12049380-E2V3

FCC ID: SBVRMO015

DATE: 10/26/2018
IC: 5373A-RM0O15

BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

UL Fremont,5m Chember & 13 Aug 2BIB  21:26:4]
o2 =
Restricted Bondedge
- Project Number: 12849380
1 Client:Sonos
(WM Config:EUT + Support Equipment
Ui, Mode:2.4_11n HT28_2462_H
185 \ Tested by:45256 JB
LT T |
g |
gl: A \
‘HL
85 |
)
= _ i Peak | )
3 75 - th !
m
Kl L w
65 \ "'N,\
\,
™
Wiy,
‘ \,..“L_ W ]
35 g, 2
NS R i
45 g """““WU‘\\"’.‘-‘W“-‘-‘w,w,-;-,.\,-_ . S — H
At M
35
2.46 T8 3MH=/ 2. 563
Frequency (GHz)
Rorge (6Hz) FELUE Fef /fttn  Det/ivg Type Sucep Pl=  fups/fode Position Fange (2] FEUAE Ref/fttn  Det/fug Tupe Sueep Pts  oups/Mode  Fosition
1:2°46-2 563 1M(-6dB) /3 18g/12 PEAK/Pur Pvg(RMS)  Tmsec(Auto)  BBEA  MAXH 268 degs H 2:2.46-2.563 HC-6cB) /3N 188/12 WIER/ P fivg (RMS) n: ke EnEn BETALG %8 d H
High CH Bordedgs - H.TST 38915 28 Dec 2815 Rev 9.5 81 Dec 2016
Marker Frequency Meter Det AF T862 (dB/m) Ampl/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
(GHz) Reading Reading (dB) Margin (Degs) (cm)
(dBu (dBuV/m) (dB)
1 484 55.61 Pk 0 65.08 - - 74 -8.92 268 145 H
3 484 40.6 RMS 32 50.33 54 3.67 - - 268 145 H
) *2.484 41.9 RMS ) 32 51.71 54 2.2 - - 268 145 H
2 486 56.71 Pk ) 0 66.21 - - 74 7.79 268 145 H

* - indicates frequency in CF
Pk - Peak detector
RMS - RMS detection

R47 Pt 15/ IC RSS-Restricted Band

Page 125 of 143

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.




