REPORT NO: 13320213-E1V2
FCC ID: SBVRMO016

DATE: 5/28/2020
IC: 5373A-RM016

8.5.6.802.11n HT20 MODE IN THE 5.6 GHz BAND

(FCC+IC)

Test Engineer:

GA12485

Test Date:

05/05/2020

Bandwidth and Antenna Gain

Channel [ Frequency Min Min Directional |Directional
26 dB 99% Gain Gain
BW BW for Power | for PSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5500 20.40 17.615 2.20 4.67
Mid 5580 20.35 17.549 2.20 4.67
High 5700 20.30 17.594 2.20 4.67
Limits
Channel [ Frequency FCC ISED ISED Power FCC ISED PSD
Power Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm/| (dBm/ | (dBm/
1MHz) | IMHz) | 1MHz)
Low 5500 24.00 23.46 29.46 23.46 11.00 | 11.00 | 11.00
Mid 5580 24.00 23.44 29.44 23.44 11.00 | 11.00 | 11.00
High 5700 24.00 23.45 29.45 23.45 11.00 | 11.00 | 11.00
| Duty Cycle CF (dB)] 3.83 [Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel [ Frequency | Antenna 1 | Antenna 2 | Antenna 3 Total Power| Power
Meas Meas Meas Corr'd Limit | Margin
Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm)| (dB)
Low 5500 16.12 15.12 14.67 20.12 23.46 | -3.34
Mid 5580 15.95 15.36 15.05 20.24 23.44 | -3.20
High 5700 14.32 13.56 13.08 18.45 23.45 | -5.00
PSD Results
Channel [ Frequency | Antenna 1 | Antenna 2 | Antenna 3 Total PSD PSD
Meas Meas Meas Corr'd Limit | Margin
PSD PSD PSD PSD
(MHz) (dBm/ (@dBm/ (dBm/ (dBm/ (dBm/ | (dB)
1MHz) 1MHz) 1MHz) 1MHz) 1MHz)
Low 5500 1.801 1.123 1.116 9.960 11.00 | -1.04
Mid 5580 1.801 1.524 0.860 10.014 11.00 | -0.99
High 5700 2.190 1.976 0.817 10.303 11.00 | -0.70

Page 99 of 197

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

FAX:(510) 661-0888

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




REPORT NO: 13320213-E1V2
FCC ID: SBVRM016

DATE: 5/28/2020
IC: 5373A-RM016
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REPORT NO: 13320213-E1V2
FCC ID: SBVRM016

DATE: 5/28/2020
IC: 5373A-RM016
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REPORT NO: 13320213-E1V2

FCC ID: SBVRMO016

DATE: 5/28/2020
IC: 5373A-RM016

HIGH CHANNEL

% Agilent 18:03:53 May 12, 2028 L Measure 3% Agilent 18:13:35 May 12, 2028 L Measure
AP2620.3.11,20756 CH, Mkr2 5.701 65 GHz| AP2620.3.11,20756 CH, Mkr2 5.781 58 GHz|
Ref 30 dBm #Atten 30 dB 2.1908 dBm Meas Off Ref 38 dBm #Atten 30 dB 1.976 dBm Meas Off
#Avy | #Fvg
Log | Log
18 18
ey Channel Power| dB/ Channel Power
Offst 2 Offst 2
15.1 st L, 15.1 B
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ACP ACP
#PAvg #PAvg
1600 160
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EEN Power 53 RS b Power
AA AA
B Power Stat £ Power Stat
FTun CCDF FTun CCDF
Swp Swp
Center 5.706 00 GHz Span 50 Mz 1”‘0’{3 Center 5.700 08 GHz Span 56 Mz 1”‘0’{‘3
#Res BH 1 MHz #YBH 3 MHz Sweep 1 ms (1801 pts) #Res BH 1 MHz #VBH 3 MHz Sweep 1 ms (1891 pts)
| |
# Agilent 10:08:37 May 12, 2028 L Measure
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REPORT NO: 13320213-E1V2
FCC ID: SBVRMO016

DATE: 5/28/2020
IC: 5373A-RM016

8.5.7.802.11a MODE IN THE 5.8 GHz BAND

(ECC+IC)
Test Engineer: | GA12485
Test Date: [ 05/05/2020
Antenna Gain and Limit
Channel | Frequency |Directional|Directional | FCC/ISED |FCC/ISED
Gain Gain Power PSD
for Power | for PSD Limit Limit
(MHz) (dBi) (dBm) (dBm) (dBm/
500KHz)
Low 5745 2.20 4.67 30.00 30.00
Mid 5785 2.20 4.67 30.00 30.00
High 5825 2.20 4.67 30.00 30.00
| Duty Cycle CF (dB)] 2.93 [Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency |[Antenna 1 ([Antenna 2 |Antenna 3| Total Power Power
Meas Meas Meas Corr'd Limit Margin
Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 15.84 13.33 13.96 19.28 30.00 -10.72
Mid 5785 15.82 13.67 13.79 19.32 30.00 -10.68
High 5825 15.77 13.75 13.68 19.28 30.00 -10.72
PSD Results
Channel [ Frequency [Antenna 1 (Antenna 2 |Antenna 3| Total PSD PSD
Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD
(MHz) (dBm/ (@dBm/ (dBm/ (dBm/ (@Bm/ (dB)
500KHz) 500KHz) | 500KHz) | 500KHz) | 500KHz)
Low 5745 0.324 -2.514 -2.120 6.455 30.00 -23.54
Mid 5785 0.377 -2.525 -1.613 6.621 30.00 -23.38
High 5825 0.635 -1.248 -1.670 7.060 30.00 -22.94
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REPORT NO: 13320213-E1V2
FCC ID: SBVRM016

DATE: 5/28/2020
IC: 5373A-RM016
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REPORT NO: 13320213-E1V2
FCC ID: SBVRM016

DATE: 5/28/2020
IC: 5373A-RM016
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REPORT NO: 13320213-E1V2
FCC ID: SBVRM016

DATE: 5/28/2020
IC: 5373A-RM016
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REPORT NO: 13320213-E1V2
FCC ID: SBVRMO016

DATE: 5/28/2020
IC: 5373A-RMO016

8.5.8.802.11n HT20 MODE IN THE 5.8 GHz BAND

(ECC+IC)

GA12485
05/05/2020

Test Engineer:
Test Date:

Antenna Gain and Limit

Channel | Frequency |Directional | Directional | FCC/ISED | FCC/ISED
Gain Gain Power PSD
for Power | for PSD Limit Limit
(MHz) (dBi) (dBm) (dBm) (dBm/
500KHz)
Low 5745 2.20 4.67 30.00 30.00
Mid 5785 2.20 4.67 30.00 30.00
High 5825 2.20 4.67 30.00 30.00
Duty Cycle CF (dB)| 3.83 [Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Antennal | Antenna 2 |Antenna 3 Total Power Power
Meas Meas Meas Corr'd Limit Margin
Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 16.50 14.40 15.36 20.28 30.00 -9.72
Mid 5785 16.89 14.45 14.82 20.30 30.00 -9.70
High 5825 16.63 14.41 14.68 20.13 30.00 -9.87
PSD Results
Channel | Frequency | Antenna l | Antenna 2 [Antenna 3| Total PSD PSD
Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dBm/ (dB)
500KHZz) 500KHz) | 500KHz) | 500KHz) | 500KHz)
Low 5745 0.262 -2.573 -1.496 7.492 30.00 -22.51
Mid 5785 0.165 -2.509 -1.361 7.505 30.00 -22.49
High 5825 0.360 -1.568 -1.647 7.753 30.00 -22.25
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REPORT NO: 13320213-E1V2

FCC ID: SBVRM016

DATE: 5/28/2020
IC: 5373A-RM016
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REPORT NO: 13320213-E1V2

FCC ID: SBVRM016

DATE: 5/28/2020
IC: 5373A-RM016
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REPORT NO: 13320213-E1V2
FCC ID: SBVRM016

DATE: 5/28/2020
IC: 5373A-RM016
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#Res BW 510 kHz #VBW 1.5 MHz" Sweep 1.000 ms (1001 pts) #Res BW 510 kHz #VBW 1.5 MHz" Sweep 1.000 ms (1001 pts)
s Sans s s
— [E=E[E
= 7 G AT (022532 PMMay 05, 2020
Center Freq 5.825000000 GHz | Zhvy Type: RMS ) il
NFE PNO-Fast —5— Trig: Free Run AvglHeld: 100/100 vl
IFGain:Low #Atten: 30 dB DET|A
M Auto Tune|
Ref Offset 15.18 dB v
10 d8/div - Ref 30.00 dBm
Log -
Center Freq|
5825000000 GHz|
StartFreq|
s 5800000000 GHz|
i

StopFreq|
5.850000000 GHz]

CF Step
5000000 MHz|
Man

Freq Offset|
0 Hz|

i

ICenter 5.82500 GHz Span 50.00 MHz

Scale Type

Log Lin|

#Res BW 510 kHz #VBW 1.5 MHz" ‘Sweep 1.000 ms (1001 pts)

s STATS)

HIGH CHANNEL CHAIN 2
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REPORT NO: 13320213-E1V2 DATE: 5/28/2020
FCC ID: SBVRMO016 IC: 5373A-RM016

9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209 -Restriced bands

FCC 8§15.407(b)(1-3) -Un-Restriced bands

After January 01, 2019 for Outside of the Restricted Bands Emissions

RSS 247 Issue 2 Sections

6.2.1.2 (for 5150-5250 MHz band)

6.2.2.2 (for 5250-5350 MHz band)

6.2.3.2 (for 5470-5600 MHz and 5650-5725 MHz bands)
6.2.4.2 (for 5725-5850 MHz band)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3m (dBuV/m) at 3 m
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 30 MHz to 1GHz and 18GHz to 40 GHz is investigated with the transmitter
set to transmit at the channel with highest output power as worst-case scenario. 1GHz to
18GHz was set to the lowest, middle, and highest channels in the 5 GHz bands.

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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REPORT NO: 13320213-E1V2 DATE: 5/28/2020
FCC ID: SBVRMO016 IC: 5373A-RM016

2D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel), parallel and perpendicular are the
worst orientations, therefore testing was performed on these two orientations only.

KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

Base 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.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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REPORT NO: 13320213-E1V2 DATE: 5/28/2020
FCC ID: SBVRM016 IC: 5373A-RM016

9.1. TRANSMITTER ABOVE 1 GHz
9.1.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.2 GHz BAND

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

12,:UL Fremont - Chamker K 2028 Moy 7 15:19:86

Restricted Bandedge

} 5 ‘ i Project Number: 13320213
115~ : HE : | Client:Sanos
Cont ig:EUT+5upport Equipment

: ; 1 f Mode:5.2_11a_518BMHz_H
| BS}---- e e Tested by:2B756 CU

CdBul/m)

45
350 S S SRS I Y S
5 ZBMHz/ 5.2
Frequency (GHz)
Fonge (6t FE/EN Ref/tin  Det/fug Mook Sues Pl Vapafode FPosition Fongs (G2 RG] Ref/ittn  Detifvg Fods Susep Pt Fupa/liode  Position
1:55.2 IMCSEIH 1812 FEAPr (GNS)  Seec(Rtc) 98 WAH 23 degs IS0 caH| 2550 MCGEIH  B/12 AERFr Ag(RE)  Sesec(uto) 9081 1T 234 dage H
BE 5-5.26Hz - H TST 38915 28 Dec 2015 Rev 9.5 38 fpr 2629
Marker Frequency Meter Det AF EMC4294 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Correc! ted Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVim) (dB) (dB) (Degs) (em)
(dBuv) (dBuVim)
515 32.43 Pk 7. 0 59,03 - - 74 1497 234 150
*5.08733 3513 Pk 7. 0 61.73 - - 74 “12.27 234 150
*5.15 2191 RMS 7. 2.93 5144 54 256 - - 234 150
*5.00333 23.58 RMS . 2.93 53.01 54 -9 - - 234 150

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 133202
FCC ID: SBVRM016

13-E1Vv2

DATE: 5/28/2020
IC: 5373A-RM016

VERTICAL RESULT

12,‘_UL Fremont - Chamber K 2028 Moy 7 15:27:25
: Restricted Bandedge
115 Project Mumber:!3328213
""""""" 1 Client:Sanos
| Conf i g:EUT+5upport Equipment
i Mode:3.2_11a_5188MHz_U
185} 1 Tested by 20756 CU e
Y iy
| /
L R S : NN
LSRR SESSSSSSSSSSSO SSSSSSSSSSS: RO SSRESSRSSURRSUSRSE SOPRRUNUSSSSRUURS NASSSSSNNN USSSSOS SNSRI RSSO SRR | SO
E - . : ;
3 Peal imit C(dBul/m)i ]
2 75ke A ——— ‘ J
q | | i / \
- : ; :
65 R S : ; oot LA
: Z : : q {
g . i bl
N PRI L N R kil TR TT O PPVATIN < WPR 1.
v o ol R ! ! i {
55 T ; 4.4 ; ;. 3
55 : : ;
) 3
=]
L OO OO OO OSSOSO SOV O SUN: HSPUU OSSO SOUTOUSSR SO SRRSO SONUOURSUNS SUOUUON S
L Ot S OO OO OO OSSOSO SO SOOI
5 2BMHz/ 5.2
Frequency (GHz)
Fenge (6Hz) FEABK Ref/htin  Det/fng Mook Sumez Fix  Vape/fode Fozition Rangs (GHz) FEl BN Fef/fttn Det/fvg Fode Susen Ptz #apelficds Fosition
BE 5-5 26Hz - U. 75T 38915 28 Dec 2815 Rev 8.5 30 Apr 2626
Marker Frequency Meter Det AF EMC4294 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVim) (dB) (dB) (Degs) (cm)
(dBuVv) (dBuVim)
1 515 32.66 Pk 7. 0 50.26 74 1474 54 4 v
2 *5.04689 35.4 Pk 7. 0 619 - - 74 121 4 4 v
3 515 21.97 RMS 7. 2.93 515 54 25 5 5 4 4 v
4 5.00735 23.74 RMS 7. 2.93 53.17 54 —83 54 4 v

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 13320213-E1V2
FCC ID: SBVRM016

DATE: 5/28/2020
IC: 5373A-RM016

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HFUL Fremont - Chamker K 2828 Moy 4 17:22:4
Rodiated Emissions J-Meters
Pra ject Number:1332B213
Conf ig:EUT + Support Equipnent
Mode :UNIT t1a 5188MHz

o i A T;sted by:45256 JB

85

Peak Limit (dBuU’Zm)
phs1= -

CdBul/m)

! a 18
Frequency (GHz)
Rage (Gfz) ] Bef fiin Det/fvg Hode Surep Pls  Fupa/tode Positiom Forge (G2} REU/UEN Ref/Atin  Det/Avg Fode Sueep Pio Pl Paaition
158 IHC-6dE)/3 8778 EH/Par AugiS)  TESusec(iuto) 5081 hAH -30dege 5:5.15-18 MC-BEI/ BVD FERPar AgCRNS)  1lsec(ute) 18k MM -T6ikdags
3:5.8-6.15 M6/ 111714 FERK/Pur Ag(RHS)  181esec(iuto) 81 HaH B-3Hbdegs K : :

FCC Portl5C 56Hz UNIT RSE.TST 38915 14 Jun 2618

Rev 9.5 38 fpr 2829

HORIZONTAL

HFUL Fremont - Chamker K 28268 Moy 4 17:22:4
‘ Rodiaoted Emissions J-Meters
Project Number:13328213
T it Sons
Config:EUT + Support Equipment
Mede :UNIT 11a 5188MH=z
T OO NSO SO OSSO Tdsted by:45256 JB
85
Peak L dBull/m
75k
E
o
3 B5
©
]
7 Avg Limit (dBul/m)
55
© g
a &
3 ¢
35 e i
25¢
! G 18
Frequency (GHz)
Ronge (6H2) FERABH Beffitin Det/ig ode Surep Pts  Bispa/tode  Position Farge () FEUAE Ref/Attn Det/fvg Fode Sueep Fupslode Panition
FCC Port!SC S6Hz UNIT RSE.TST 38915 14 Jun 2818

Rev 9.5 38 fpr 2829

VERTICAL

Page 115 of 197

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

FAX:(510) 661-0888

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




REPORT NO: 13320213-E1V2 DATE: 5/28/2020
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 13320213-E1V2
FCC ID: SBVRM016

DATE: 5/28/2020
IC: 5373A-RM016

MID CHANNEL RESULTS

| 15U Fremont - Chanber K

2828 Moy 4 19:27:85

Rodiaoted Emissions J-Meters
Project Number:13328213

185 |Client:Sonos
Config:EUT + Support Equipment
Mode :ONIT 11a 528BMH=
G5 e Tkt ed by 45256 JB
85
Peak Limit CdBul
75k
E
3
R -3 R, s D - e i R -
w
-
o Avg Limit (dBul/m)
55

3] 8
Frequency (6Hz)
Fange (G2 FEEN Bef/iin  Det/fug Mode Surep Pla Fpafodz Fosition Farge (D) PN Ref/Atin  Det/fvg Fode Suzep Ptz Fapailo Paaition
1.8 M6/ 0178 P QS Frsectuto) 981 K -0dege 55,151 MCBEHI/BE BV FERPur AgCRS)  1lseclute) 18k M -T6Rdegs
3:5.086.15 HC-6dD B 111714 Al 1Bliseclfuto) 921 HAGH 8-F0egs
FCC Port!SC S6Hz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 38 fpr 2824
H:UL Fremont - Chamber K 2828 Moy 4 19:27:85
Rodiaoted Emissions J-Meters
Project Number:13328213
185 Client:Sonos
Conf ig:EUT + Support Equipment
Mode ! ONIT f1a 5288MHz
G5 | Tested by 45256 JB
85
Peak Limit (dBul
751 - =
E
>
3 65 B et ttuamessse et etesssssessee et o esseas b Lottt ettt Sttt
©
o
™ Avg Limit (dBuU/m)
55
45 4
o 5
%
OO SO ONOSS SOSSS SUSS SIS | S
3
0 i
3] 8
Frequency (6Hz)
Range (G2 FEUEN Feffian  Oet/ivg fods Surep Pla Fpaodz Fosition Farge (D) FEUEN Ref/Atin  Det/fvg Fode Sueep Ptz Fapsilo Paaition
FCC Port!SC S6Hz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 38 fpr 2824

VERTICAL
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REPORT NO: 13320213-E1V2 DATE: 5/28/2020
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 13320213-E1V2
FCC ID: SBVRM016

DATE: 5/28/2020
IC: 5373A-RM016

HIGH CHANNEL RESULTS

_UL Fremont - Chamker K

20828 Moy 4 28:46:22

"
Rodiaoted Emissions J-Meters
Pra ject Number:13328213
185 el \:nt Sanos
Config:EUT + Support Equipment
Mode ! ONIT f1a 5248MHz
G5 | Tetted by 45256 JB
85
Peaok L t (dBul
751
G
>
- . SRRSO - S——— S-S - —————————
w
-
- Avg Limit (dBul/m)
55

3] 8
Frequency (6Hz)
Ronge (GHz) FEAEN Ref/ittn  Dets Bode. Sueep Pts Bepa/Mode  Position Forge (GHz) [T Ref/itin  Det/fvg Mode Susep Ftz  #Sepziflode  Foaition
15 e 1 QS Frsectuto) 981 K -0dege 55,151 MCBEHI/BE BV FERPur AgCRS)  1lseclute) 18k M -T6Rdegs
3:5.8-6.15 TH-6d80/ 38 111714 g(RHS)  1BTesecifuta) 9981 HAXH A-Xfdegs H

FCC Portl5C 56Hz UNIT RSE.TST 38915 14 Jun 2618

Rev 9.5 38 fpr 2829

HORIZONTAL

H:UL Fremont - Chamber K 20828 Moy 4 28:46:22
Rodiaoted Emissions J-Meters
Project Number:13328213
185 Client:Sonos
Conf 1g:EUT + Support Equipment
Mode ! ONIT f1a 5248MHz
G5 | Tested by: 45256 JB
85
Peak Limit (dBul
751 - =
G
>
£ . USSR - S——— - S-S - ——————————
w
o
™ Avg Limit (dBuU/m)
55
4
45 & :
]
Q
35 U URSPUS: NSRRI SURSIIPPPS RUSPRPIOY NSRRI
3
o
25184
3] 8
Frequency (6Hz)
Range (G2 FEUEN Bef itin Det/ivg Mede Surep Pla Fpaodz Fosition Farge (D) FEU/E Ref/Atin  Det/fvg Fode Sueep Ptz Fapsilo Paaition
FCC Port!SC S6Hz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 38 fpr 2824

VERTICAL
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REPORT NO: 13320213-E1V2

FCC ID: SBVRMO016

DATE: 5/28/2020
IC: 5373A-RM016

RADIATED EMISSIONS

Frequency Meter Det AF AmpICBIFT DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNIT Non- PK Margin “Azimuth Height Polarity
(GH2) Reading EMC4294 t/Pad (dB) (d8) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (cm)
dBuv) (dB/m) BuV/m) (dBuV/m)

* 124991 5.44 PKU ] 4 - - 74 3636 - - 310 107 H
* 125003 7.42 ADR 8 93 5 54 2145 - - B 310 0 H
349329 7 PK-U - - - 682 207 220 1 H
* 124995 9 PKU ] 9 - - 74 3821 B 343 7 v
*1.25001 2 ADR 8 93 5 54 2455 - - - B 343 7 v
349332 PK-U - 682 219 169 0: v
6.98666 6 PK-U 8 E 6 682 2534 344 168 H
6.98644 PKU ] 38, 682 233 205 112 2
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REPORT NO: 13320213-E1V2
FCC ID: SBVRM016

DATE: 5/28/2020
IC: 5373A-RM016

9.1.2. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

12,‘_UL Fremont - Chamker K 2028 Moy 8 13:14:18
Restricted Bandedge
15 Project Mumber:!3328213
"""""" Client:Sanos
Conf i g:EUT+5upport Equipment
Mode:5.2_11n HT2B_5183MHz_H
LS e Tested by:28756 CUl .
| H A
| i W \a'./\m
[n]oy m— e ‘JﬁH ’AP)
| : : Al A
; i : ;I '\r\' y)\ﬁ m
85} ; I ; | ‘ ..........
; z : ‘ ‘
: ‘ ; ‘ I
~ _ Pea imit (dBul/m)i : : Il
3 75k e — i
@ ' H '
T : : : ‘
~ | H .
B5 L : S USSR OSSR SOOI NSRS SORSE 1 1| NSRS SRS | { R
: : TARTT R TR m \ w
" iy AR A bl l
55 =i . R e L H— OO SO OU O SUUUP PRI URPRURIIOE APRSPRUPN SOSORTVOR-SHRVPROTS. § BSOSO
55
- o "‘\
! g o -
45} ;
3 5 S S St S S S NS SRS SRR
5 2BMHz/ 5.2
Frequency (GHz)
Fenge (GHz) FEUAEK Ref/htin  Det/fng Mook Susez Fis ¥wpsitode Fosition Fangs (GHz) FEl BN Fef/fttn Det/fvg Fode Susen Ptz #age/ficde Fosition
1:5%5.2 [ Y = o S e T R 5 degs Z3cu b | 2550 HCGE)H 12 AERFir AgRS)  Qussc(ubo) 1 BATAUS 58 des 263 o H
BE 5-5.26Hz - H.1ST 30515 28 Dec 2815 Rev 9.5 38 fpr 2620
Marker | Frequency Meter Det AF EMC4294 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Correct ted Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVim) (dB) (dB) (Degs) (cm)
uv) (dBuvim)
*515 48 Pk 76 0 56.08 74 1592 50 263
*5.00242 19 Pk 77 0 61.69 - - 74 1231 50 263
515 82 RMS 7.6 3.83 52.25 54 175 - - 50 263
507873 23.41 RMS 7.6 3.83 53.84 54 ~16 50 263

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13320213-E1V2
FCC ID: SBVRM016

DATE: 5/28/2020
IC: 5373A-RM016

VERTICAL RESULT

| 2,‘_UL Fremont - Chambesr K 2028 Moy 8 13:25:37
: Restricted Bandedge
115 Project Mumber:!3328213
"""""" 1 Client:Sanos
Config:EUT+Support Equipment
! Mode:5.2_11n HT2B_5188MHz_U X
185 ‘ Tested by:26756 CU Wil
\ / .4\_ \
: ¥
L R S : :
LSRR SESSSSSSSSSSSO SSSSSSSSSSS: RO ! | —
E ;
5 Pea imit C(dBul/r i
s EEt B ———
@ '
3 ;
o :
] SOt OO OSSO ; f B
2 L W W
PO VPPNV PRRTTRN TRV SUPR DRI PP SR ATITE WP i
[-— i lo e By Ty 4 ' ?
550 : = 8 L 5
| = 3
H 3}
] OO0 00000000000 00 OO EOO OO U0 0000000000 OO PP POUOs oo PP POsP PO OIS HOSsPPPPOO OSSOSO OSSO OSSO SO
L Ot S OO OO OO OSSOSO SO SOOI
5 2BMHz/ 5.2
Frequency (GHz)
Fenge (6Hz) FEABK Ref/htin  Det/fng Mook Sumez Fix  Vape/fode Fozition Rangs (GHz) FEl BN Fef/fttn Det/fvg Fode Ptz #apalficde Fosition
BE 5-5.26Hz - U 15T 38915 28 Dec 2815 Rev 9.5 30 Apr 26026
Marker Frequency Meter Det AF EMC4294 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVim) (dB) (dB) (Degs) (cm)
(dBuVv) (dBuVim)
1 515 32.24 Pk . 76 0 58.84 - - 74 1516 59 0 v
2 *5.00689 35.88 Pk . 77 0 62.38 - - 74 1162 59 0 v
3 *5.15 21.43 RMS . 7.6 3.83 51.86 54 214 5 5 59 0 v
4 51014 2353 RMS . 77 3.83 53.96 54 04 59 0 v

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13320213-E1V2 DATE: 5/28/2020
FCC ID: SBVRM016 IC: 5373A-RM016

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HFUL Fremont - Chamber K 2828 May 7 18:13:86

Rodiated Emissions J-Meters

Pro ject Number:13328213

Config:EUT+Support Equipment
Mode:5.2_11n HT28_518@MHz

] T;sted 65128756 Cil

CdBul/m)
(a3}
(8]}

! ] 8
Frequency (GHz)
Rorge (6 TERAET ReFfiin Dot/ ok Surp Fis Bwpa/fodz  Position Forge (5) PR Ref /i Det/fvg Porke e Fis Fopslode Fasition
158 NG5/ B0 EE/Par RIS Eusec(iuto) 981 hH & Ebdegs 55,1518 MC-BEI/ BVD FERPar AgCRNS)  1lsec(ute) 18k MM -S6idegs
305.86.15 6D/ 111714 FER/Pur AgURIS)  18Tescc(uto) 081 8- 3bdes
FCC Port!5C 56Hz UNIT RSE.TST 38915 23 Aug 2616 Rev 9.5 38 fpr 2829

HORIZONTAL

H:UL Fremont - Chamker K 20828 Moy 7 1B:13:86
‘ Rodiaoted Emissions J-Meters
Project Number:13328213
T it Sons
Config:EUT+Support Equipment
Mode:5.2_11n HTZ28_5188MHz
G5 < Tasted by: 287565 Cil
85
75k
E
o
3 B5
©
]
- Avg Limit (dBul/m)
55
45 4
° E
6
2.0
35
250
! G 18
Frequency (GHz)
Ronge (6H2) FERABH Beffitin Det/ig ode Surep Pts  Bispa/tode  Position Farge () FEUAE Ref/Attn Det/fvg Fode Sueep Fis Fapsilode Paaition
FCC PortISC SGHz UNIT RSE.TST 38915 23 fug 2816 Rev 9.5 38 fpr 2826

VERTICAL
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REPORT NO: 13320213-E1V2

DATE: 5/28/2020
FCC ID: SBVRMO016

IC: 5373A-RM016

RADIATED EMISSIONS

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 13320213-E1V2
FCC ID: SBVRM016

DATE: 5/28/2020
IC: 5373A-RM016

MID CHANNEL RESULTS

H:UL Fremont - Chamber K 2828 May 7 118685
Rodiaoted Emissions J-Meters
Project Number:13328213
185 Client:Sonos
Conf ig:EUT+Suppart Equipment
Mode:5.2_11n HT28_528EMH=z
G5 | Teeted by 28756 CU
85
Peaok L t (dBul
751
G
>
- . SRRSO S——— I SN S-— - —————————————————
w
o
S Avg Limit (dBuU/m)
55 #
45 i 5
Q 3
2
3] 8
Frequency (6Hz)
Fange (G2 FEEN Bef /itnOet/fug Medk Surep Pla Fpafodz Fosition Farge (D) FEU/E Ref/Atin  Det/fvg Fode Suzep Ptz Fapailo Paaition
1.8 M6/ 0178 P QS Frsectuto) 981 K -0dege 55,151 MCBEHI/BE BV FERPur AgCRS)  1lseclute) 18k M -T6Rdegs
3:5.086.15 HC-6dD B 111714 Al 1Bliseclfuto) 921 HAGH 8-F0egs
FCC Port!SC S6Hz UNIT RSE.TST 38915 23 fug 2816 Rev 9.5 38 fpr 2824
H:UL Fremont - Chamber K 2828 May 7 118685
Rodiaoted Emissions J-Meters
Project Number:13328213
185 Client:Sonos
Conf ig:EUT+Suppart Equipment
Mode:5.2_11n HT28_528EMH=z
G5 | Tested by 28756 CU
85
Peak Limit (dBul
751 - =
G
>
3 65 B et ttuamessse et etesssssessee et o esseas b Lottt ettt Sttt
w
o
™ Avg Limit (dBuU/m)
55
45 )
[x} g 8]
b a
25p
3] 8
Frequency (6Hz)
Range (G2 FEUEN Bef itin Det/ivg Mede Surep Pla Fpaodz Fosition Farge (D) FEU/E Ref/Atin  Det/fvg Fode Sueep Ptz Fapsilo Paaition
FCC Port!SC S6Hz UNIT RSE.TST 38915 23 fug 2816 Rev 9.5 38 fpr 2824

VERTICAL
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REPORT NO: 13320213-E1V2

DATE: 5/28/2020
FCC ID: SBVRMO016

IC: 5373A-RM016

RADIATED EMISSIONS

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 13320213-E1V2
FCC ID: SBVRM016

DATE: 5/28/2020
IC: 5373A-RM016

HIGH CHANNEL RESULTS

_UL Fremont - Chamker K

2

8268 May 7 11:57:48

"
Rodiaoted Emissions J-Meters
Project Number:13328213
185 Client:Sonos
Conf ig:EUT+Suppart Equipment
Mode:5.2_11n HT28_5248MHz
G5 : Terted by:28756 Ch
85
Peak Limit (dBul
751 -
G
>
£ . USRS S ———— S——— S-S - ———————————
w
o
S Avg Limit (dBuU/m)
55
45
o oo d !
/ ; i
3] 8
Frequency (6Hz)
Fange (G2 FEEN Bef /itnOet/fug Medk Surep Pla Fpafodz Fosition Farge (D) FEU/E Ref/Atin  Det/fvg Fode Suzep Ptz Fapailo Paaition
1.8 M6/ 0178 P QS Frsectuto) 981 K -0dege 55,151 MCBEHI/BE BV FERPur AgCRS)  1lseclute) 18k M -T6Rdegs
3:5.086.15 HC-6dD B 111714 Al 1Bliseclfuto) 921 HAGH 8-F0egs
FCC Port!SC S6Hz UNIT RSE.TST 38915 23 fug 2816 Rev 9.5 38 fpr 2824
H:UL Fremont - Chamber K 2828 May 7 11:57:48
Rodiaoted Emissions J-Meters
Project Number:13328213
185 Client:Sonos
Conf ig:EUT+Suppart Equipment
Mode:5.2_11n HT28_5248MHz
G5 | Tested by 28756 CU
85
Peak Limit (dBul
751 - =
G
>
N . USSR S S——— S-S - ——————————
w
o
™ Avg Limit (dBuU/m)
55
45 5 i
Q ]
o
35 &
251
3] 8
Frequency (6Hz)
Range (G2 FEUEN Bef itin Det/ivg Mede Surep Pla Fpaodz Fosition Farge (D) FEU/E Ref/Atin  Det/fvg Fode Sueep Ptz Fapsilo Paaition
FCC Port!SC S6Hz UNIT RSE.TST 38915 23 fug 2816 Rev 9.5 38 fpr 2824
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REPORT NO: 13320213-E1V2

DATE: 5/28/2020
FCC ID: SBVRMO016

IC: 5373A-RM016

RADIATED EMISSIONS

Frequency Weter I )
e | reading

o Vargin Nor-Restietr PR Wargin Faman | reen | oy
gggggggg @8) (8) (@Buvim) ) (©cgs) em)
Buv) @Buvim

3.49331 5.1 - 3 422 - - - - 68.2 223 114 195 H

2.40021 1.16 g 319 a5 - - - - 68.2 -30.14 181 314 v

3.49336 5.71 g 42.2 - - - - 68.2 2169 az 188 v
*8.16442 4.88 - 359 37.9 - - 74 3112 - - 344 266
+8.1662 4.74 A 359 38 3.83 54 1753 - - - - 342 266
* 1567937 a1 PK-U 339 0 1 - - 74 269 - - 113 224
1567971 3174 ADR 339 3.83 4167 54 1233 - - - - 113 224
6.98666 47,61 PK-U 358 383 0 2511 - - 68.2 -23.09 205 98

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

ADR - U-NIl AD primary method, RMS average
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REPORT NO: 13320213-E1V2 DATE: 5/28/2020
FCC ID: SBVRM016 IC: 5373A-RM016

9.1.3. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHz BAND
BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

12,‘_UL Fremont - Chambesr K 2028 Moy 7 15:38:24
Restricted Bandedge
115 : Project Mumber:!3328213
""" : : T Client:Sanos
| i | Conf i g:EUT+5upport Equipment
: : Mode:5.3_11a_5328MH=_H
LS A L A e Tested by:28756 CU
55 ‘ : oo ‘
85
E
3 -
3 751
il
3
o
65
=5
55
- tapn e o
45
L Ot S OO OO OO OSSOSO SO SOOI
5.3 T6MHz/ 5.46
Frequency (GHz)
Fenge (6fz) FEUAEK Ref/htin  Det/fng Mook Susez Fis ¥wpsitode Fosition Fangs (GHz) FEl BN Fef/fttn Det/fvg Fode Susen Ptz #age/ficde Fosition
195.35. 4 [ Y = o S e T R 67 degs BEcu b | 2505 4 OGS 112 AERFi AgRE)  Dessclubc) MBI BAAUS 67 deds
BE 5.35-5.486Hz - H. 151 38915 28 Dsc 2815 Rev 9.5 38 fpr 2620
Marker Frequency Meter Det AF EMC4294 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Correct ted Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVim) (dB) (dB) (Degs) (cm)
([dBuV) (dBuVim)
* 535001 33.38 Pk . 0 60.58 - - 74 1342
*5.3507 3637 Pk 7. 0 63.57 - - 74 1043
*5.35001 216 RMS 7. 2.93 51.73 54 227 - -
*5.35002 22.68 RMS 7. 2.93 52.81 54 119

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

FCC ID:

T NO: 13320213-E1V2
SBVRMO016

DATE: 5/28/2020
IC: 5373A-RM016

VERTICAL RESULT

15:56:56

| 2,‘_UL Fremont - Chamber K 2028 Moy 7
: : Restricted Bandedge
115 Project Mumber:!3328213
""" I, : : Client:Sanos
A i | Conf i g:EUT+5upport Equipment
TR : | Mode 5.3 11a_5328MHz_U
185 . ; : Tested by:20756 CU
\if [P | |
\/ \ i i :
), v i H i
CE o T :
'IH LT H H
[ u‘"\; : |
Sl - N DR eemeeeeememmssesemeeemfessemsemmesssesmmssmestssedeemmnssesessm st semeeemm ot st aeemmst e semeesmmestese foemast e semmeemmene s semesnne
B85 H " ! ¢
e \ | |
E L W ; I Us/mdi
~ [ : ok Li dBu
2 *551{....\”1 . l'l £ L
3 LU ;
3 Vol |
o H :
By S5 sleffereeeeeeeeeeeenpereeeeeneecenssnssssssmmmnefee g eessscens \ P i i U SRR SR
F‘J b { e ishptih bl ol i
T St ot iy e st
5e ‘4 98 | : : |
55 : : ; ‘
L OO OO OO OSSOSO SOV O SUN: HSPUU OSSO SOUTOUSSR SO SRRSO SONUOURSUNS SUOUUON S
35 S S St S S S NS SRS SRR
5.3 T6MHz/ 5.46
Frequency (GHz)
Fange (Gfz] TN Ref/aitn Dst/fvg Pock Sumez Fix  Vape/fode Fozition Fangs (GHz) FEl BN Fef/fttn Det/fvg Fode Susen Ptz #apa/fide Fosition
BE 5.35-546GHz - U.T5T 38915 38 Dec 2815 Rev 5.5 30 fApr 2020
Marker Frequency Meter Det AF EMC4294 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVim) (dB) (dB) (Degs) (cm)
(dBuVv) (dBuVim)
1 * 535001 36.82 Pk . 0 64.02 74 .98 83 223 v
2 *5.35038 3058 Pk 7. 0 66.78 - - 74 7.22 83 223 v
3 *5.35001 22.50 RMS 7. 2.93 52.72 54 128 5 - 83 223 v
4 *5.35019 238 RMS 7. 2.93 53.93 54 o7 83 223 v

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

Pk - Pe

ak detector

RMS - RMS detection
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REPORT NO: 13320213-E1V2
FCC ID: SBVRM016

DATE: 5/28/2020
IC: 5373A-RM016

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HFUL Fremont - Chamker K 2828 Moy 4 22:14:14
Rodiated Emissions J-Meters
Pra ject Number:1332B213
Cohf ig:EUT + Support Equipment
Mogle :ONIT t1a 5268MHz
D Tl ted by 45256 JB
85
Peak Limit (dBuU’Zm)
phs1= -

CdBul/m)

| 8 18
Frequency (GHz)
Ronge (Gkz) FERAEH Ref fitin  Det/fug fode Surep Pis Fwpa/ode Position Fange (62} FEU/B Ref/Atin  Det/fvg Fode Sueep Pts Fopslllode  Panition
HC-6dE)/3 878 EE/Par RIS Eusec(iuto) 981 hH 0-30dege K 561518 W-EEI/B BVE PR AgCRIS)  1lsectute) 18 M -adegs
158615 W63k 111714 FEAUFur AvgRIS)  18Tescc(iuto) 001 A -6Bdegs ¥
FCC Port!SC S6Hz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 38 fpr 2824
HFUL Fremont - Chamber K 20828 May 4 22:14:14
Rodiaoted Emissions J-Meters
Project Number:13328213
B T ]t Sons
Codfig:EUT + Support Equipment
Mode :UNIT 11a 526BMH=z
T OO NSO SO OSSO Tedted by:45256 JB
85
Peak L t Bul
75k .
E
>
R -3 O, R L R s I i ii:
©
] .
v Avg Limit (dBul/m)
55
4 =]
45 (o) o
2
&
25140
! 3] 18
Frequency (GHz)
Rage (Gt} REEH Bef fitin Det/fug Fode Sueep Pls  Fpalfode Position Farge (62} FEUABI Ref/Atin  Det/fvg Fode Sueep Fis Fopslllode Fanition
FCC Port!SC S6Hz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 38 fpr 2824

VERTICAL
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REPORT NO: 13320213-E1V2
FCC ID: SBVRMO016

DATE: 5/28/2020
IC: 5373A-RM016

RADIATED EMISSIONS

Frequency Weter G| ArEwci ) AP ChUFTad (36 GCCon (8) | Conected g Lt @Bovim) Vg ek Lt @@ uvim) PR argin T Non-Resticted W v Faman | vewn | poany
L I e 8) (8) (@Buvim) ) (©cgs) fem)
@B wy) @Buvim

* 1.25002 54.48 PK-U 68 - - 74 3732 307 107
* 1.25001 26.74 ADR 2.93 87 54 2213 - - 307 107
*1.24989 55.3; PK-U 58 - - 74 -36.42 307 107
*1.24999 4 ADR 2.93 93 54 2207 - - 307 107
* 3.50666 4 PK-U - - 7 2872 117 2
* 350664 1 ADR 2.93 54 -13.09 - - 117 2
*1.24341 o PK-U - - 74 -38.04 192 1
*1.24204 8 ADR 2.93 54 2621 - - 192 1 v
* 350663 2 PK-U - - 74 2777 167 v
* 350664 1 ADR 2.93 54 “12.09 - - - - 167 v
10,5175 2 PK-U - - - - 68.2 -19.69 0 H
10.51788 [ PK-U 8. 3 3 - - 68.2 -19.84 360 111 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 13320213-E1V2 DATE: 5/28/2020
FCC ID: SBVRM016 IC: 5373A-RM016

MID CHANNEL RESULTS

H:UL Fremont - Chamker K 2828 Moy 4 23:28:57
Rodiaoted Emissions J-Meters
Project Number:13328213
185 1Client :Sonos
Corffig:EUT + Support Equipment
Mode :ONIL t1a 5388MHz
G5 e Todied by 45256 JB
85
Peak Limit (dBul
751
E |
>
- . SRRSO S——— - _—_—S— - ————————————————
w
o
™ Avg Limit (dBuU/m)
3] 8
Frequency (6Hz)
Fange (G2 FEEN Bef/iin  Det/fug Mode Surep Pla Fpafodz Fosition Farge (D) PN Ref/Atin  Det/fvg Fode Suzep Ptz Fapailo Paaition
15 M6/ 0178 P QS Fesectuto) TB1 KA -0dege 55,151 MCBEHI/BE BV FERPur AgCRS)  1lseclute) 18k M -T6Rdegs
3:5.086.15 HC-6dD B 111714 Al 1Bliseclfuto) 921 HAGH 8-F0egs
FCC Port!SC S6Hz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 38 fpr 2824
H:UL Fremont - Chamker K 2828 Moy 4 23:28:57
Rodiaoted Emissions J-Meters
Project Number:13328213
185 Client :Sonos
Conff 1g:EUT + Support Equipment
Mode :ONIL t1a 5388MHz
G5 e Tocted by 45256 JB
85
Peak L t (dBul
751
E
>
- . SRRSO S——— - N—_— - ————————————————
w
o
™ Avg Limit (dBuU/m)
55
&
45 é o
3
5]
25140
3] 8
Frequency (6Hz)
Range (G2 FEUEN Bef itin Det/ivg Mede Surep Pla Fpaodz Fosition Farge (D) FEUEN Ref/Atin  Det/fvg Fode Sueep Ptz Fapsilo Paaition
FCC Port!SC S6Hz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 38 fpr 2824

VERTICAL
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REPORT NO: 13320213-E1V2
FCC ID: SBVRMO016

DATE: 5/28/2020
IC: 5373A-RM016

RADIATED EMISSIONS

Frequency Weter I ) RmplCoFPad (96 GCCon (8) | Conected g Lt @Bovim)
(cH2)

Vg
8

ek Lt @@ uvim)

PR Hargin T Non-Resticted
) (@Buvim)

yyyyyyyyyyyyyyy

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ e
Buv)
*1.24993 5.49 PK-U - - 74 3631 - 108
* 1.25001 7.52 ADR 2.93 54 2135 - - - 108
353331 4.61 PK-U - - 74 2839 - 175
35333 7.14 ADR 2.93 54 1293 - - - 17"
*1.24998 PK-U - - 7 3774 - 111
*1.24999 ADR 2.93 54 -24.00 - - - 11 v
* 353334 PK-U - - 74 2731 - 23 v
35333 ADR e 2.93 54 -10.64 - - - - 237 v
10.50985 PK-U 374 - - - - 68.2 2032 3 97 H
* 1183319 5. PK-U 355 - - 74 2521 - - 152 137 v
*11.48442 4. ADR 365 2.93 54 1519 - - - 152 137 v

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

PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average

Page 134 of 197

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

FAX:(510) 661-0888

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



REPORT NO: 13320213-E1V2
FCC ID: SBVRM016

DATE: 5/28/2020
IC: 5373A-RM016

HIGH CHANNEL RESULTS

| 15U Fremont - Chanber K

)

2828 May 16:48:58

Rodiaoted Emissions J-Meters
Project Number:1332B1213

CdBul/m)

imit (dBul/m)

185 “|Clignt :Sonos
Corf ig:EUT + Support Equipment
Mode :ONIL f1a 5328MHz
G5 | Tested by: 45256 JB
85
FPeak L t (dBul
75k .
.- 1 S O

3] 8
Frequency (6Hz)
Fange (G2 FEEN Bef /itnOet/fug Medk Surep Pla Fpafodz Fosition Farge (D) FEU/E Ref/Atin  Det/fvg Fode Suzep Ptz Fapailo Paaition
1.8 M6/ 0178 P QS Frsectuto) 981 K -0dege 55,151 MCBEHI/BE BV FERPur AgCRS)  1lseclute) 18k M -T6Rdegs
3:5.086.15 HC-6dD B 111714 Al 1Bliseclfuto) 921 HAGH 8-F0egs : .
FCC Port!SC S6Hz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 38 fpr 2824
H:UL Fremont - Chamber K 2828 Moy 5 16:48:58
Rodiaoted Emissions J-Meters
Project Number:1332B1213
185 1Client : Sonos
Conff 1g:EUT + Support Equipment
Mode | ONIT f1a 5328MHz
G5 | Tested by 45256 JB
85
Peak Limit (dBul
751 - =
G
>
3 65 B et ettuamensseseeeneees esesssssessesecesae e sone bessess ettt et ettt sttt
w
o
™ Avg Limit (dBuU/m)
55
b
45 d 2
3
2547
3] 8
Frequency (6Hz)
Range (G2 FEUEN Bef itin Det/ivg Mede Surep Pla Fpaodz Fosition Farge (D) FEU/E Ref/Atin  Det/fvg Fode Sueep Ptz Fapsilo Paaition
FCC Port!SC S6Hz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 38 fpr 2824
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REPORT NO: 13320213-E1V2 DATE: 5/28/2020
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

Frequency Weter I ) AP ChUFTad (36 GCCon (8) | Conected g Lt @Bovim) Vg ek Lt @@ uvim) PR argin T Non-Resticted PR Wargin Faman | rewn | poany
L B e e 8) (8) (@Buvim) ) (©cgs) em)
B A

1.93101 5512 PK-U 45, 2 - - 68.2 -27.58 58 264 H
* 354663 54.87 PK-U 42, 7 - - 74 -28.03 - - 111 207 H
* 354663 8. ADR 42, 2.93 54 -11.86 - - - - 111 207 H

1.93116 57. PK-U 45, - - - - 68.2 2554 18 195 v
* 354664 55, PK-U a2, - 5 7 2716 - - 233 v
* 354664 8. ADR 42, 2.93 54 1175 - - - 233 v
*10.64029 50. PK-U 37, - - 74 2307 - - 1 H
1064213 35, ADR 37, 2.93 54 -14.40 - - 1 H
*10.63805 5317 PK-U 37, - - 74 2013 4¢ 4 v
106382 37.88 ADR 37, 2.93 54 “12.49 - - 4¢ 4 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 13320213-E1V2 DATE: 5/28/2020
FCC ID: SBVRM016 IC: 5373A-RM016

9.1.4. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.3 GHz BAND
BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

12,‘_UL Fremont - Chambesr K 2028 Moy 8 14:48:49
. : Restricted Bandedge
i } Project Number: 13320213
115 ] i ] Client:Sanos
‘ i Conf i g:EUT+5upport Equipment
‘ : Mode'5.3_11n HT2B_5328MHz_H
L e e ‘ ‘ Tested by 28758 Cl
............. [ AL 5 B
g5 VA : i ‘
BRI eveeeeeeeeersseefeseseeeeperceeeessssssmsssseebbenfeesessscssssseeeeeeeees e eeeseeeeeeeee s sesesefesseseeee e esss oo es £ et e st

CdBul/m)
~
%k

B5 L i’f ................
- :U‘W
55
45]-..
L Ot S OO OO OO OSSOSO SO SOOI
5.3 TEMHz/ 5.46
Frequency (GHz)
enge (Gfz) FEU/UEN Ref/fitn  Del/fug Hooe Susep Fis ¥wpsitode Fosition Fange (Ghe) FEIVEN Ref/Attn Det/fvg Fods Susep Pt Fupa/liode Fosition
1:5:35.4 IMCBBIH 1812 FEK/Pir (RNS)  Sheec(Rtol 981 HAH B dage 143 ca H| 2:5.3-5.45 MCGENH  BV1Z AERFr Ag(RE)  Oeec(Ruto) 0081 IBATAUG  TBS dege 143 cn H
BE 5.35-5.486Hz - H.T5T 38915 28 Dec 2815 Rev 9.5 30 Apr 2020
Marker Frequency Meter Det AF EMC4294 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Correct ted Average Limit Margin Peak Limit (dBuVim) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVim) (dB) (dB) (Degs) (em)
[@dBuv) (dBuVim)
* 5.35001 32.16 Pk 7. 0 50.3 - - 72 14.64 4
% 5.35200 34.29 Pk 7. 0 61.49 - - 74 12,51 4
* 5.35001 20,57 RMS 7. 3.63 51, 54 24 - - 4
*5.36464 22.37 RMS 7. 3.83 53. 54 -5 4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13320213-E1V2 DATE: 5/28/2020
FCC ID: SBVRM016 IC: 5373A-RM016

VERTICAL RESULT

UL Fremont - Chamber K 2028 Moy 8 14:39:59
: : ! Restricted Bandedge
Project Mumber:!3328213

125

115 i .

: : : Client:Sanos
. i i i i Config:EUT+5Support Equipment
AT ‘ : : Mode:5.3_11n HT2B_5328MHz_U
185 ¥ Yo ; e ; Tested by 20756 Cil
|
95} o
B85} PR 0 P S ROURORTUE UOPRORUPRUPRUO VORI RURUPRE OO BRI SUPRUTRUPSOPS: SRS
Vi

V“f ) é eak ,i‘ik dBul

CdBul/m)

~.

5l
: =3
E

ST SO A .......... Twﬁhd_,u +-

Lp

Yol o FPTANIT ST WTRY] Mesiik Lot Labi ik a1 " . N
i f Average Limit cooudsmi v i R e
55 -9 et oo - - : B - - B H
Wt !
O DOt 0TSO OO OUEOP USSP OB OR SRS OPRUOTS PO PRSP USSP OPROPSPEROSES SEUOTRSOPROSIIOOS OSSOSO
L OO0 00000008 000660000 0000060000080 00000600 0000000005000 PR SRR
5.3 16MHz/ 5.46
Frequency (GHz)
fonge (GHz) FEA/UER Ref/Mitn  Del/fug Mode Sueep Pz Puups/fode Pozition Range (GHz) FE/UEN Ref/dttn  Det/fvg Mods Sueep Ptz Fups/fode Position
BE 5.35-546GHz - U.T5T 38915 38 Dec 2815 Rev 5.5 30 fApr 2020
Marker Frequency Meter Det AF EMC4294 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit Margin Peak Limit (dBuVim) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVim) (dB) (dB) (Degs) (em)
(dBuVv) (dBuVim)
1 * 5.35001 35.66 Pk 7. 0 62.86 - - 74 -11.14 85 230 v
2 * 5.35067 36.64 Pk 7. 0 63.84 - - 74 -10.16 85 230 v
3 * 535001 22.75 RMS 7. 3.83 5378 54 -2 - - 85 230 v
4 * 5.35005 2282 RMS 7. 3.83 53.85 54 -15 - - 85 230 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13320213-E1V2 DATE: 5/28/2020
FCC ID: SBVRM016 IC: 5373A-RM016

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HFUL Fremont - Chamber K 2828 May 7 13:33:36
Rodiated Emissions J-Meters
Pra ject Number:1332B213
Conf ig:EUT+Support Equipment
Modle:5.3_11n HT28_5268MHz
D Tl ted by 1 2B756 Cl
85
eak L
70k
E
2 65 e
©
E ‘

! ] 8
Frequency (GHz)
Rorge (6 TERAET ReFfiin Dot/ ok Surp Fis Bwpa/fodz  Position Forge (5) PR Ref /i Det/fvg Porke e Fis Fopslode Fasition
158 NG5/ B0 EE/Par RIS Eusec(iuto) 981 hH & Ebdegs 55,1518 MC-BEI/ BVD FERPar AgCRNS)  1lsec(ute) 18k MM -S6idegs
305.86.15 6D/ 111714 FER/Pur AgURIS)  18Tescc(uto) 081 8- 3bdes
FCC Port!5C 56Hz UNIT RSE.TST 38915 23 Aug 2616 Rev 9.5 38 fpr 2829

HORIZONTAL

H:UL Fremont - Chamker K 2828 Moy 7 13:33:38
‘ Rodiaoted Emissions J-Meters
Project Number:13328213
T N it Sons
Conf ig:EUT+Support Equipment
Mode:5.3_11n HTZ20_526@MHz
G5 1 Tested by:2d7565 Cil
85
75k
E
o
3 B5
©
]
7 Avg Limit (dBul/m)
55
45 4 5 E
[l o a
OO USOUSE NSOUSIOPOOSSRSOUPOSOUSSNION SUSRRPOII NN SOOI SO SYRRTHT: SO WY 0 . . o4l SO
2514
! G 18
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Ronge (6H2) FERABH Beffitin Det/ig ode Surep Pts  Bispa/tode  Position Farge () FEUAE Ref/Attn Det/fvg Fode Sueep Fis Fapsilode Paaition
FCC PortISC SGHz UNIT RSE.TST 38915 23 fug 2816 Rev 9.5 38 fpr 2826

VERTICAL
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REPORT NO: 13320213-E1V2 DATE: 5/28/2020
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: 13320213-E1V2
FCC ID: SBVRM016

DATE: 5/28/2020
IC: 5373A-RM016

MID CHANNEL RESULTS

_UL Fremont - Chamker K

2828 May 7 14:27:28

"
Rodiaoted Emissions J-Meters
Project Number:13328213
185 JClient :Sonos
Corf ig:EUT+Suppart Equipment
Mode:5.3_11n HT28_538EMH=z
G5 | Tedted by 28756 CU
85
Peaok L t (dBul
A |
E |
>
- S ———————— R —————— S — S IOOO: SO OO TSN FUOTOTOTSOOOOOTOO T S OT
w
o
I~ Avg Limit (dBuU/m) ‘
55 : “
45
e e e o s
K
3] 8
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Fange (G2 UL Bef/in  Oet/ivg fodk Surep Pla Fpafodz Fosition Farge (D) FEU/E Refen Bet /g Fode Suzep Ptz Fapailo Paaition
15,8 T 1 = QK Eowsec(ita) 31 KK - fdegs 56 151 MCBEHI/BE BV FERPur AgCRS)  1lseclute) 18k M -T6Rdegs
315.68-6.15 M6/ 111414 Al 1Bliseclfuto) 921 HAGH 8-F0egs
FCC Port!SC S6Hz UNIT RSE.TST 38915 23 fug 2816 Rev 9.5 38 fpr 2824
H:UL Fremont - Chamber K 2828 May 7 14:27:28
Rodiaoted Emissions J-Meters
Project Number:13328213
185 JClient : Sonos
Corff 1 g:EUT+Suppart Equipment
Mode:5.3_11n HT28_538EMH=z
G5 | Tested by 28756 CU
85
Peak Limit (dBul
751 - =
G
>
3 65 B et ttsamessse et et esssssess et e soedf sttt e At ettt Sttt
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o 2 5
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FCC Port!SC S6Hz UNIT RSE.TST 38915 23 fug 2816 Rev 9.5 38 fpr 2824

VERTICAL
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REPORT NO: 13320213-E1V2 DATE: 5/28/2020
FCC ID: SBVRMO016 IC: 5373A-RM016

RADIATED EMISSIONS

Frequency Weter I ) AP ChUFTad (36 GCCon (8) | Conected g Lt @Bovim) Vg ek Lt @@ uvim) PR argin T Non-Resticted PR Wargin Faman | rewn | poany
L B e e 8) (8) (@Buvim) ) (©cgs) em)
B s

* 353325 53.9; PK-U 42, 4. - - 74 -29.09 - - 117 203 H
35333 s ADR 42, 3.83 54 1277 - - 117 203 H
* 353339 PK-U 42, - - 74 -28.02 - - 166 237 v
353331 ADR 42, 3.83 54 1178 - - - - 166 237 v
1060116 PK-U 37, - - 7 2378 - - 266 108
* 1060111 ADR 37, 3.83 54 1148 - - 266
*15.66259 PK-U 33, - - 74 2552 - - 267
* 1566222 ADR 33 3.83 54 1152 - - - - 267

10,5071 PK-U 37, - 68.2 1512 4¢

10.50715 ADR 37, 3.83 - - - - 4¢ v
* 156435 17 PK-U 0 33, 77 B - 74 2623 - - 1 v
* 156431 79 ADR 201 33, 3.83 32 54 1168 3 - 1 1

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

Page 142 of 197

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

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



REPORT NO: 13320213-E1V2
FCC ID: SBVRM016

DATE: 5/28/2020
IC: 5373A-RM016

HIGH CHANNEL RESULTS
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55
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3] 8
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B.3 Iin HI28 5328HHz ol6.DAT 38915 23 Aug 2016 Rev 9.5 38 fpr 2824

VERTICAL
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REPORT NO: 13320213-E1V2

FCC ID: SBVRMO016

DATE: 5/28/2020
IC: 5373A-RM016

RADIATED EMISSIONS

Frequency eter I @om | Ameicwrwas @) | occen@s) | Corecis i e Vg ek Lt @@ uvim) PR Hargin TN Non- Resticted Faman | rewn | poany
©H) | Readng Reaing 8 (8) (@Buvim) 3) (©cgs) fem)

35467 PK-U 4719 - - 74 2681 - 107 191 H
* 354665 ADR 3. 4116 54 1284 - - - 107 191 H
* 354668 PK-U a - - 74 273 - 167 257 v
* 354664 ADR - 3. 2 54 1032 - - - - 167 257 v

7.09304 PK-U 38, 2 - - - - 68.2 253 119 1 H
* 1064242 0: PK-U E - - 74 2528 - - 142 1 H
*10.64242 5 ADR 3. 54 1288 - - - - 142 1 H

7.09352 7 PK-U - - - - 68.2 2507 58 1 v
106411 2 PK-U - - 74 22.89 - - 118 v
* 1064107 8: ADR 3. 54 1165 - - - 118 v

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

PK-U - U-NII: Maximum Peak

ADR - U-NIl AD primary method, RMS average
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REPORT NO: 13320213-E1V2 DATE: 5/28/2020
FCC ID: SBVRM016 IC: 5373A-RM016

9.1.5. TX ABOVE 1 GHz 802.11a MODE IN THE 5.6 GHz BAND
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

12,:UL Fremont - Chambesr K 2028 Moy 8 18:28: 16
) : Bandedge
{15 3 P } i Project Number: 13328213

Client:Sanos
Config:EUT+5upport Equipment

1 : 1 i Mode !5 6_11a_55ABMHz_H
185 ‘ fro— ‘ ‘ Tested by:20756 CU /‘\/W’J\
| | | _ A,

CdBul/m)

45]-..
L Ot S OO OO OO OSSOSO SO SOOI
5 35 17.5MH=z/ 5.525
Frequency (GHz)
Fenge (Gfz) FEUAEK Ref/htin  Det/fng Mook Susez Fis ¥wpsitode Fosition Rangs (GHz) FEl BN Fef/fttn Det/fvg Fode Susen Ptz #aga/ficde Fosition
IEESSE  IMCEENE V12 FERUFr AR Sescthio) 0B KA g 3en b | 250505 HCGE)H 12 AERFir AgRE)  Qussc(utc) L BATAUS 32 des 273 cn
BE 5.358-5.478GHz 15 4687 - H.TST 38915 28 Dec 2015 Rev 9.5 30 Apr 2020
Marker Frequency Meter Det AF EMC4294 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Correct ted Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
GHz) Reading (@Buvim) @8) ©@®) (Oegs) m
(dBu! (dBuVim)
*5.45999 32 P ; 74 0 50.53 - - 74 1447 2
*5.36845 33 P y 741 0 61. - - 74 12.79 32
5.46999 37 P . 7.4 0 64. - - 682 3.9 32
5.46948 37 P . 7.4 0 64. 5 - 682 372 32
* 545999 20.04 R 7.4 03 50, 54 3.93 - - 32
*5.36674 22.11 RMS y 71 XE 5234 54 ~1.66 - - 32
5.46999 21.84 RMS . 7.4 XE 51.87 - - 32
8 5.46987 22.38 R 7.4 %3 5241 32

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13320213-E1V2
FCC ID: SBVRM016

DATE: 5/28/2020
IC: 5373A-RM016

VERTICAL RESULT

| 2,‘_UL Fremont - Chamber K 2028 Moy 8 18:14:56
Bandedge
15 Project Mumber:!3328213
""""""" Client:Sancs
Config:EUT+5upport Equipment 3
Mode:5.6_11a_550BMHz_U oA
185} Tested by 20756 CU M \
ey Ty
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e 1| O Y T T
i \
: / |
H f
) O USRS S i f *"J ...........
- i Ik "\
£ . ; : \ yi |
~ =al t (dBul/mY : Iy \ )
> i . P Limi et O N i ‘\I il SR .
5 4 : i u' %
2 1Y
T | f \
3 —TY \
J
) OO SO SO Ui r‘ E'll‘ T s Sk, SN, J
‘ i :
bl R TRV A pRe) TTUPRTPYOR 1 KRR TR PROP{FRILT ORI A o Wy H
v et e o i Wiin i i
55 2 . 5 % ;
=1 !
a :
5]ttt e e e et et e
e 8
5.35 17.5MH=/ 5.525
Frequency (GHz)
Renge (Gtz) FEUAVEK Ref/httn  Det/fvg Pace ) Ptz taps/fode Pasition Range (GHo) Pl VBN Ref/Attn  Det/frg Mode - Ptz tagalfode Fosition
BE 5.358-5.478GHz 15_487 - U.TST 38915 28 Dec 2015 Rev 5.5 30 fApr 2020
Marker Frequency Meter Det AF EMC4294 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dBuVim) (dB) (dB) (Degs) (cm)
BuV) (dBuVim)
1 * 545999 98 P 2 62.08 74 1192 85 286 v
2 * 545982 58 P 2 62.68 74 1132 85 286 v
3 5.46999 83 P 2 66.98 68.2 122 85 286 v
4 5.46995 43 P 7. 67.53 - - 68.2 67 85 286 v
5 * 545999 209 RMS 2 .93 50.93 54 307 - - 85 286 v
6 * 545966 22.78 RMS 2 .93 52.81 54 119 85 286 v
7 5.46999 22.66 RMS 2 .93 52.69 - - 85 286 v
8 5.46974 24.04 RMS 7. 93 54.07 85 286 v

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

Pk - Peak detector
RMS - RMS detection
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