REPORT NO: R13687586-E3
FCC ID: SBVRMO036

DATE: 2022-03-08
IC: 5373A-RM036

10.2. WORST CASE BELOW 30MHZ

Note for below 30 MHz scans: All measurements were made at a test distance of 3 m. The
measured data was extrapolated from the test distance (3m) to the specification distance (300
m from 9-490 kHz and 30 m from 490 kHz — 30 MHz) to clearly show the relative levels of
fundamental and spurious emissions and demonstrate compliance with the requirement that the
level of any spurious emissions be below the level of the intentionally transmitted signal. The
extrapolation factor for the limits were 40*Log (test distance / specification distance).

E-FIELD SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

sgTest Facility: UL Morrisville 2021 Moy 14 18:29:89
RF Emissions
5q Project Number: 13687586
Client: Sonos
Test Location: S-SAC
I Mode: 2Tx, 56, Worst Case
46| \\ Tested by: 23851/11993
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Frequency (MHz)
Range (MHz) REW/UBW Ref/fttn  Det/fvg Mode Sueep s #Swps/Mode  Laobel Range (MHz) RBU/VBU Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode  Label
1:.009-.15 200C-6d8)/3k  187/18 PERK/Uo |t fvg TB5msec(Auta) 2081  MAXH B degrees.
2:.15-.49 Ok(-6dB)/ 188k 97/18 ERK/ o It Avg ZnsecChuto) 2081  MAXH B degrees 7:.089-.15 200(-6dB)/3k  187/18 PEAK/Volt Avg 7 futo) 2081 MAXH Flat
3:.49-38 Ok(-6dB) /108K 97/18 PEAKAVo |t Avg Tinsec(Auto) 7081 MAXH B degrees 8:.15-.49 Ok(-6dB)/10Bk 97/18 PEAK/Valt Avg 2 Flat
9:.49-38 Ok(-6dB)/108k 97/16 PEAK/Volt Avg Flat
Rev 9.5 B4 Mor 2821

ANTENNA- THREE ORIENTATIONS FACE ON/FACE OFF/ FLAT TO GROUND
PLANE

Below 30MHz Data

Marker |Frequency| Meter | Det |AT0079 (dB/m)| Cbl (dB) |Dist. Corr. Factor Corrected FCC15.209 |FCC 15.209|Margin| Azimuth | Antenna
(MHz) |Reading (dB) Reading QP/Avg Limit Pk Limit | (dB) | (Degs) Face
(dBuv) dB(uVolts/meter) (dBuVv/m) (dBuVv/m)
1 .0974 38.65 Pk 11 1 -80 -30.25 27.83 47.83 -58.08 | 0-360 On
2 .6207 39.59 Pk 10.8 2 -40 10.59 31.75 - -21.16| 0-360 On
3 22.33731 | 16.62 Pk 9.5 9 -40 -12.98 29.54 - -42.52 | 0-360 On
4 .31091 45.48 Pk 10.7 1 -80 -23.72 17.75 37.75 -41.47 | 0-360 Off
5 .6207 37.36 Pk 10.8 2 -40 8.36 31.75 - -23.39| 0-360 Off
6 13.5596 21.87 Pk 10.4 7 -40 -7.03 29.54 - -36.57 | 0-360 Off
7 .6207 36.98 Pk 10.8 2 -40 7.98 31.75 - -23.77 | 0-360 Flat
8 13.5596 18.88 Pk 10.4 7 -40 -10.02 29.54 - -39.56 | 0-360 Flat
9 22.2825 22.33 Pk 9.5 9 -40 -7.27 29.54 - -36.81| 0-360 Flat
Pk - Peak detector
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REPORT NO: R13687586-E3

FCC ID: SBVRMO036

DATE: 2022-03-08
IC: 5373A-RM036

H-FIELD SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

M_]Test Facility: UL Morrisville 2021 Moy 14 18:29:89
RF Emissions
7 Project Number: 13687586
Client: Sonos
Test Location: S-SAC
L Mode: 2Tx, 56, Worst Case
-5 Tested by: 23851/11993
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Frequency (MHz)
Renge (HH2) RE/UB Ref/Atin  Det/Avg Hods Sieep Pic #oupe/flade Lobel Ronge () RBU/UBM Ref/Attn  Det/Avg Mods Sueep Pts  foups/fode  Lobel
1:.809-.15 200C-6B)/3  107/10 PERKARIL fug THusecfuta) 2001 HAKH B degrees
5 Ok(-68)/188k TI/18  PERKAolt fvg Zusecthuto) 2801 MAXH 0 degrees 7:.089-.15 20-68)/3% 181/18 FEAK/Uolt fg Flat
3:.49-38 O (-6dB)/ 188k 97/18 PEAKAJo |t Avg Tonsec(fute) 7881  MAXH B degrees 8:.15-.49 Ok(-6aB)/ 108k 97/18 PEAK/ Vot Avg 2nas Flat,
9:.43-38 Sk(-60B)/ 108k 97/18  PEAK/Ualt fvg Tdnsec(Auto) 7081 HAYH Flat
Rev 3.5 B4 Mor 2821

ANTENNA- THREE ORIENTATIONS FACE ON/FACE OFF/ FLAT TO GROUND

PLANE
Below 30MHz Data
Marker |Frequency| Meter | Det AT0079 Cbl (dB) Dist. Corr. Corrected RSS-GEN RSS-GEN (Margin| Azimuth | Antenna
(MHz) |Reading (dB/m) Factor (dB) Reading QP/Avg Limit Pk Limit | (dB) | (Degs) Face
(dBuv) dB(uAmps/meter) (dBuA/m) (dBuVv/m)

1 .0974 38.65 Pk -40.5 1 -80 -81.75 -23.67 -3.67 -58.08 | 0-360 On
2 .6207 39.59 Pk -40.7 2 -40 -40.91 -19.75 - -21.16 | 0-360 On
3 22.33731 | 16.62 Pk -42 9 -40 -64.48 -21.96 - -42.52 | 0-360 On
4 .31091 45.48 Pk -40.8 1 -80 -75.22 -33.75 -13.75 |-41.47| 0-360 Off
5 .6207 37.36 Pk -40.7 2 -40 -43.14 -19.75 - -23.39| 0-360 Off
6 13.5596 21.87 Pk -41.1 7 -40 -58.53 -21.96 - -36.57 | 0-360 Off
7 .6207 36.98 Pk -40.7 2 -40 -43.52 -19.75 - -23.77 | 0-360 Flat
8 13.5596 18.88 Pk -41.1 7 -40 -61.52 -21.96 - -39.56 | 0-360 Flat
9 22.2825 22.33 Pk -42 9 -40 -58.77 -21.96 - -36.81| 0-360 Flat

Pk - Peak detector
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REPORT NO: R13687586-E3

FCCID

: SBVRMO036

DATE: 2022-03-08
IC: 5373A-RM036

10.3. WORST CASE BELOW 1 GHZ

qﬁ’est Foacility: LL Mo-risville 2021 Moy 14 17 16:€2
" | Radioted Emissions - 3 Meters
Pre ject Numb=r: 1363758€
85 Client: Sonos
Test Location: S-SAC
. Moce: 27x, 53, Wecrst Caze
75| Tested by: 23851/11393
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Range (1H2) B/ LB Ref/fittn  Det/Avg flode Sieep Pls fps/fade  Label Range (FH2) FBL/UBl Ref/ttn  Det/Avg Fodk Suemp Fts  topsifode  Label
1230 BE8 12BKC-68)/IM 978 PEAK/LSgPur-Uidzo  ldwsectuto) IBk WK Hori zontal
R=v 9.5 B4 Mar 2E21
qﬁ’est Focility: LL Mo~risville 2821 Moy 14 17 16:€2
" | Radioted Emissions - 3 Meters
Prcject Numb=r: 13637586
85 Client: Sonos
Test Location: S-SAC
. Moce: 2 x, 93, Wcrst Case
75| Tested by: 23851/11393
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Range (1HD) B/ LB Ref/fittn  Det/Avg flode Sieep Fls  fops/fade  Label Range (HH2) FBL/UBl Ref/ttn  Det/Avg Fodk Siemp Pts toupsifode  Label
R=v 9.5 B4 Mar 2E21

VERTICAL
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REPORT NO: R13687586-E3 DATE: 2022-03-08
FCC ID: SBVRMO036 IC: 5373A-RM036

Below 1GHz DATA

Marker|Frequency| Meter | Det | AT0075 AF Amp/Cbl |Corrected QPk Limit Margin |Azimuth|Height [Polarity
(MHz) |Reading (dB/m) (dB) Reading (dBuVv/m) (dB) | (Degs) | (cm)
(dBuv) (dBuVv/m)

4 47.751 | 49.59 | Pk 15 -31.3 33.29 40 -6.71 | 0-360 101 Vv
5 74.2636 | 49.06 | Qp 14.3 -30.9 32.46 40 -7.54 161 112 Vv
1 156.003 | 39.13 | Pk 18.7 -30 27.83 43.52 -15.69 | 0-360 | 299 H
6 249.996 | 40.39 | Pk 17.6 -29.1 28.89 46.02 -17.13 | 0-360 199 Vv
2 375.029 36.5 Pk 21.1 -28.4 29.2 46.02 -16.82 | 0-360 101 H
7 784.563 | 37.29 | Pk 27.3 -26.7 37.89 46.02 -8.13 | 0-360 | 299 Vv
3 785.0067 | 18.85 | Qp 27.3 -26.7 19.45 46.02 -26.57 58 318 H

Pk - Peak detector

Qp- Quasi-peak detector
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REPORT NO: R13687586-E3 DATE: 2022-03-08
FCC ID: SBVRMO036 IC: 5373A-RM036

10.4. WORST CASE 18-26 GHZ

HKTest Focility: UL Morrisville 2021 May 14 18:20: 38
Radioted Emissions 3-Meters
= Project Number: 13687586
9 Client: Sonos
Test Location: 5-5AC
- Mode: 1Tx, 56, Worst Cose
& Tested by: 119933
85

75k Peak Limit. (dBullim)

&5

CdBul/ml

55 Average Limit (dBull/m]

45 : 2 3
jzi v J .
25
K] 26.5
Freguency (GHz)
) T Fa et Dty e S o Tapalo L] [ TAET et Tat/vg Toe S Foo Tl Label
1:18-26.5 THi-Ed)/M 0072 PEAK/Pur Prg(RHE)  Auta 18k WA Herizental

Rev 9.5 @4 Mar 2621

HORIZONTAL

HKTEst Facility: UL Morrisville 2021 May 14 18:20: 38
Radioted Emissions 3-Meters
= Project Number: 13687586
18 Clicmt: Sonas
Test Location: 5-5AC
- Mode: 1Tx, 56, Worst Cose
& Tested by: 11933
55

75k Peak Limit. (dBullim)

=15

CdBul/ml

55 Average Limit (dBull/m)

45 4 5
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Range (GHz) RELL/VBL Refrfttn  Det/Avg Type Sueep Pts  {Sups/tode  Lehel . Hzm;\gzéﬁgzl ?m{gsg)/ﬂ SS%QLU’\ EE;}(%%JES(R}@J Aaziep \Pgi ﬂazp&/"nd& EEEL,\
Rev 3.5 B4 Mar 2621
VERTICAL
Page 199 of 206
UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL: (919) 549-1400

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




REPORT NO: R13687586-E3
FCC ID: SBVRMO036

DATE: 2022-03-08
IC: 5373A-RM036

18 — 26GHz DATA

Marker| Frequency | Meter |Det|AT0063 [Amp/Cbl|Corrected| Average |Margin|Peak Limit|Margin| UNII Non- | PK |Azimuth|Height|Polarity
(GHz) Reading| AF (dB) | Reading Limit (dB) [(dBuV/m)| (dB) |Restricted |Margin| (Degs) | (cm)
(dBuv) (dB/m) (dBuV/m)| (dBuV/m) (dBuv/m) | (dB)
1 * **20.55864| 46.9 | Pk 34 -38.8 42.1 54 -11.9 74 -31.9 - - 0-360 | 199 H
2 * *% 22,2219 | 46.19 | Pk | 36.6 -39 43.79 54 -10.21 74 -30.21 0-360 | 199 H
3 * ** 23.67075| 46.26 | Pk | 34.9 -38.4 42.76 54 -11.24 74 -31.24 0-360 | 250 H
4 * **20.4283 48 Pk 34 -38.7 43.3 54 -10.7 74 -30.7 0-360 | 201 Vv
5 * *% 222134 | 45.76 | Pk | 36.7 -39.3 43.16 54 -10.84 74 -30.84 0-360 | 150 Vv
6 * **23.83274| 46.47 | Pk | 34.8 -38.8 42.47 54 -11.53 74 -31.53 0-360 | 299 Vv

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak dete

ctor
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REPORT NO: R13687586-E3
FCC ID: SBVRMO036

DATE: 2022-03-08
IC: 5373A-RM036

10.5. WORST CASE 26-40 GHZ

HKTest Focility: UL Morrisville 2821 May 14 @a9:46:86
Radiated Emissions 3-Meters
185 Project Number: 13687586
Client: Sonos
Test Location: S-SAC
- Mode: 2Tx, 56, Worst Cosze
e Tested by: 11993
a5
75 Peak. L imit.  LoBUU/m]
T
3 &5
3 5]
jus]
S
55 Average Limit CdBul/ml
1
45 3. o
35
25
265 4B
Frequency (GHz)
Forge (D) TR/ Reffhtn Det/fvg Tupe Sueen Ft: Fups/fode  Lokel Forge (GE) REUTEN Refitin Uat/hvg Tpe Sezp Fis Toups/ock  Label
1:36.5-48 fH(-60/M 0072 PEAK/Pur Rvg(RHE)  Auta bk HAXH Herizental
Rev 9.5 B4 Mar 2621

HORIZONTAL

~Test Fooility: UL Morrisville

2821 May 14 @a9:46: 86

i

Radiated Emissions 3-Meters
Project Number: 13687586

185 Client: Socnos
Test Locotion: S-SAC
- Mode: 2Tx, 56, Worst Cose
8 Tested by: 11993
85

75k Feak Linit (dBul/m)

g5

(dBul/m)

55 Average Limit CdBul/m]

45

35

25

26.5

Frequency (GHz)

48

Range (610 ] ReffPttn Det/fvg Tupe Sueep
2

2:36.5-48 H-FaB)/M 0972 PEAK/Pur Fvg(RHS)  Aute il

Pts  #5upo/tode  Lobel
Héd

Range (Glz) RELL/VBI
43840

Uertical

1H(-6B)/38k 0072

RefPin  Det/hvg Type S
PEAK/Pur Peg®RHE)  Auto

Pts  #5ups/oce  Lobel
4088 WAH Uertical

Rev 9.5 A4 Mar 2821

VERTICAL
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REPORT NO: R13687586-E3
FCC ID: SBVRMO036

DATE: 2022-03-08
IC: 5373A-RM036

26 — 40GHz DATA

Marker| Frequency | Meter |Det|AT0061 [Amp/Cbl|Corrected| Average |Margin|Peak Limit|Margin| UNII Non- | PK |Azimuth|Height|Polarity
(GHz) Reading| AF (dB) | Reading Limit (dB) [(dBuV/m)| (dB) |Restricted |Margin| (Degs) | (cm)
(dBuv) (dB/m) (dBuV/m)| (dBuV/m) (dBuv/m) | (dB)
1 * **31.73385| 44.36 | Pk | 36.9 -35.3 45.96 54 -8.04 74 -28.04 - - 0-360 | 101 H
2 * **36.48746| 46.43 | Pk 38 -38.4 46.03 54 -7.97 74 -27.97 0-360 | 101 H
3 * **31.44359| 42.44 | Pk | 36.9 -35.5 43.84 54 -10.16 74 -30.16 0-360 | 149 H
5 * *%31.41128| 43.88 | Pk | 36.8 -35.6 45.08 54 -8.92 74 -28.92 0-360 | 300 Vv
7 * **36.45757| 46.46 | Pk 38 -38.5 45.96 54 -8.04 74 -28.04 - - 0-360 | 201 Vv
6 34.72661 46.4 | Pk | 37.6 -37 47 54 - - 68.2 -21.2 | 0-360 | 101 Vv
4 36.38862 47.97 | Pk | 38.1 -38.2 47.87 54 68.2 -20.33| 0-360 | 200 H
8 37.76953 46.63 | Pk | 38.2 -37.6 47.23 54 68.2 -20.97| 0-360 | 101 Vv

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector
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REPORT NO: R13687586-E3 DATE: 2022-03-08
FCC ID: SBVRMO036 IC: 5373A-RM036

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS
FCC §15.207 (a)
RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 b to 56 56 to 46
0.5-5 56 46
5-30 i) 5l
" 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: R13687586-E3 DATE: 2022-03-08
FCC ID: SBVRMO036 IC: 5373A-RM036

11.1.1. AC Power Line Norm

LINE 1 RESULTS

1BmTest Fac lity: UL-Morrisville 2821 May 14 16:49:34
8
Corducted RFI Voltaoge

®roject Numbe~: 13687586
el Client: SONOS

Test Location: CONDI
Mode: 2 Tx, 55Hz WLAN, WC
8o Tested by: 84748/48882
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Frequency (MHz)

Range (HHz) RBU Ref/fitin  Det/Avg fode
1:.15-38 Ski-fidk) /18 W

Sueep Pts Hups/Made Label Ronge CHHZ) ] Ref/httn  Det/fvg Mode Sueep P:s  Hups/fode  Label
\Oms/ke 950 AR Line-Ll

Rev 9.5 B4 Mar 2321

Range 1: Line-L1 .15 - 30MHz

Marker | Frequency | Meter Det | LISN VCF(dB) | Cbl/Limiter | Corrected QP Limit Margin | Average Limit | Margin
(MHz) Reading (dB) Reading (dBuVv) (dB) (dBuVv) (dB)
(dBuV) dBuV

1 .18 25.55 Pk 2 9.8 35.55 64.49 -28.94 - -
2 .183 10.76 Av 2 9.8 20.76 - - 54.35 -33.59
3 .396 17.16 Pk 1 9.8 27.06 57.94 -30.88 - -
4 .396 10.5 Av 1 9.8 20.4 - - 47.94 -27.54
6 471 .95 Av 1 9.8 10.85 - - 46.5 -35.65
5 48 21.82 Pk 1 9.8 31.72 56.34 -24.62 - -
8 1.023 8.02 Av 0 9.8 17.82 - - 46 -28.18
7 1.047 24.65 Pk 0 9.8 34.45 56 -21.55 - -
9 4518 18.06 Pk 0 9.9 27.96 56 -28.04 - -
10 4518 8.42 Av 0 9.9 18.32 - - 46 -27.68
11 13.56 20.07 Pk 1 10.1 30.27 60 -29.73 - -
12 13.56 9.15 Av 1 10.1 19.35 - - 50 -30.65

Pk — Peak detector

Av — Average detector
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REPORT NO: R13687586-E3 DATE: 2022-03-08
FCC ID: SBVRMO036 IC: 5373A-RM036

LINE 2 RESULTS

oTest Foc lity:r UL-Morrisville 2821 May 14 16:49:34
4]
Corducted RFI Voltaoge

®roject Numbe~: 13687586
ea Client: SONOS

Test Locotion: CONDI
Mode: 2 Tx, 53Hz WLAN, WC
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Frequency (MHz)
Range (HHz) RBU Ref/fitin  Det/Avg fode Sueep Pts  #Sups/Made  Lobel Range (HHz1 REW Ref/fttn  Det/Avg Mode Sueep P-s  #5ups/Mode  Lobel

Rev 9.5 B4 Mar 2321

Range 2: Line-L2 .15 - 30MHz
Marker | Frequency | Meter Det | LISN VCF(dB) | Cbl/Limiter | Corrected QP Limit Margin | Average Limit | Margin
(MHz) Reading (dB) Reading (dBuVv) (dB) (dBuVv) (dB)
(dBuV) dBuV
13 .156 24.35 Pk 2 9.8 34.35 65.67 -31.32 - -
14 .156 10.24 Av 2 9.8 20.24 - - 55.67 -35.43
16 .396 8.97 Av .1 9.8 18.87 - - 47.94 -29.07
15 .399 15.09 Pk .1 9.8 24.99 57.87 -32.88 - -
18 1.02 4.86 Av 0 9.8 14.66 - - 46 -31.34
17 1.023 15.64 Pk 0 9.8 25.44 56 -30.56 - -
19 2.907 17.43 Pk 0 9.8 27.23 56 -28.77 - -
20 2.907 8.84 Av 0 9.8 18.64 - - 46 -27.36
21 4.656 17.4 Pk .1 9.9 27.4 56 -28.6 - -
22 4.659 8.1 Av .1 9.9 18.1 - - 46 -27.9
24 13.56 7.62 Av .1 10.1 17.82 - - 50 -32.18
23 13.563 19.84 Pk .1 10.1 30.04 60 -29.96 - -

Pk — Peak detector
Av — Average detector
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REPORT NO: R13687586-E3 DATE: 2022-03-08
FCC ID: SBVRMO036 IC: 5373A-RM036

12. SETUP PHOTOS

Please refer to R13687586-EP1 for setup photos

END OF TEST REPORT
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