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1. ATTESTATION OF TEST RESULTS
COMPANY NAME: SONOS, INC.

614 CHAPALA STREET

SANTA BARBARA, CA 93101, U.S.A
EUT DESCRIPTION: 802.11 a/b/g/n 4x4 (HT20) Client Device
MODEL.: S17

SERIAL NUMBER: 5C-AA-FD-D0-08-14(Radiated)
5C-FF-DD-00-03-69 (Conducted)

DATE TESTED: February 27 to March 11, 2019

APPLICABLE STANDARDS
STANDARD TEST RESULTS

CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL Verification
Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL Verification Services Inc. will constitute fraud and shall nullify
the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of the U.S. government.

Approved & Released For

UL Verification Services Inc. By: Reviewed By:
2T f- --\\. B

dffwu_ﬁ _j@_
Dan Coronia Kiya Kedida
Operations Leader Senior Project Engineer
Consumer Technology Division Consumer Technology Division
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r01,
RSS-GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 address. The following table identifies which facilities were utilized
for radiated emission measurements documented in this report. Specific facilities are also
identified in the test results sections.

47173 Benicia Street 47266 Benicia Street 47658 Kato Rd.

[ ] Chamber A [ ] ChamberD [ ] Chamber |

[ ] Chamber B [ ] Chamber E X] ChamberJ

[[] Chamber C [ ] ChamberF X] Chamber K
[ ] Chamber G [ ] ChamberL
[ ] Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code:
2324A.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1 EUT DESCRIPTION
The EUT is an 802.11 4x4 a/b/g/n (HT20) Client Device. Product model S17 is a high-
performance wireless speaker and part of the Sonos sound system. The device’s primary

function will be for streaming via WiFi, but also features Bluetooth audio streaming and
Bluetooth Low Energy, used for simplified set-up.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 16.23 41.98
2402 - 2480 Enhanced DQPSK 15.12 32.51
2402 - 2480 Enhanced 8PSK 13.92 24.66

Note: GFSK, DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power are
the worst case. Testing is based on these modes to showing compliance.
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPC antenna, with a maximum gain of 2.2 dBi.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was Sonos Compliance GUI 4.0.
5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

The EUT can only be setup in desktop orientation; therefore, all radiated testing was performed
with the EUT in desktop orientation. The test set-up includes the power supply and USB-C
Cord. Note that the USB-C Cord is not supplied with the product, it is used as support
equipment for testing purposes only.

Worst-case data rates as provided by the client were:

GFSK mode: DH5

8PSK mode: 3-DH5
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop Lenovo X230 SON-00002240 N/A
AC Adapter Lenovo 4274418 11S42T4418Z1ZGWGO0B5776 |N/A
/O CABLES
1/O Cable List
Cable Port # of Connector | Cable Type Cable Remarks
No identica Type Length (m)

1 |AC Power 1 AC Unshielded 2 AC Mains to EUT

2 |Ethernet 1 RJ45 Unshielded 10 Ethernet to Ethernet converter

3 |Ethernet to USB 1 RJ45 to USB | Unshielded 0.2 USB to USB adapter

4 |USB adapter to USB C 1 USB to USB C| Unshielded 0.12 USB C to EUT

5 |DC Power 1 DC Shielded 1.2 AC/DC Adapter to Laptop

6 |AC Power 1 AC Unshielded 1 AC Mains to AC/DC Adapter
TEST SETUP

The EUT connected to support laptop via the ethernet cable during testing.
The test utility software on support laptop exercised the radio card.
For radiated testing, the support laptop was set up outside the chamber.

Page 9 of 68

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: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

SETUP DIAGRAM

: EUT
s ;
3 | USBto USBC
]Etherner to USB : Adapter
Adapter ; 1
2
AC Mains
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FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
TEST EQUIPMENT LIST
Description Manufacturer Model ID Num Cal Due | Last Cal
Amplifier, 3;:; ©01GHz, | 5oNOMA INSTRUMENT 310 PRE0180174 | 05/31/2019 | 05/31/2018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 ATO0067 03/26/2019 | 03/26/2018
Antenna, Horn 1-18GHz AR AMPL-ATH1G18 | PRE0189055 | 4/20/2019 | 4/20/2018
Amplifier, 1-7GHz, 24dB AMPLICAL AMP1G7-24-27 T1608 07/30/2019 | 07/30/2018
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179372 | 05/04/2019 | 05/04/2018
Spectrum Analyzer, PXA, 3Hz Agilent (Keysight)
to 44GHz Technologies N9030A T1450 01/23/2020 | 01/23/2019
Power Meter, P-series single Agilent (Keys_,lght) N1911A T1264 01/31/2020 | 01/31/2019
channel Technologies
Hybrid A”tggr;'f"z' 30MHz to SUNAR rf motion JB3 PRE0181575 | 08/01/2019 | 08/01/2018
18 - 26.5 GHz Horn Antenna ARA MWH-1826/B T448 03/13/2019 | 03/13/2018
Pre-Amp 1-26.5 GHz Agilent 8449B T404 03/09/2020 | 03/09/2019
Antenna, 'zgsls,\';’ﬁz"o"p 30HZ | £ ETRO METRICS EM-6871 PRE0179465 | 05/22/2019 | 05/22/2018
Antenna, Passive Loop
100kHz t0 30MHz ELETRO METRICS EM-6872 PRE0179467 | 05/22/2019 | 05/22/2018
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR T1436 02/14/2020 | 02/14/2019
LISN for Conducted Emissions FCC INC. FCC LISN 50/250 T1310 06/15/2019 | 06/15/2018
CISPR-16
Description Manufacturer |Model Version
Radiated Software UL UL EMC Ver. 9.5, June 22, 2018
Antenna Port Software UL UL RF Ver. 9.3.2, Jan 07, 2019
AC Line Conducted Software UL UL EMC Ver. 9.5, May 26, 2015
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7. MEASUREMENT METHODS

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Carrier Frequency Separation: ANSI C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.
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8. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period | Duty Cycle| Duty Duty Cycle 1/T
B X Cycle | Correction Factor | Minimum VBW
(msec) [(msec)| (linear) (%) (dB) (kHz)
Bluetooth GFSK 2.89 3.75 0.77 0.77 1.13 0.35
Bluetooth 8PSK 2.89 3.74 0.77 0.77 1.13 0.35

DUTY CYCLE PLOTS

[ Weyoght Speciam Arsyaer - APV3A 1 REISI9) OGIE0, Termp & [ Kyt Spectram Aesiyaer - APo9A 1REII51 OGS0, Temp A e
R 104 1x [ [
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IFGainLow Atten: 30 4B IFGain:Lo Attan: 30 dB
Auto Tune|
10 dBidi Ref 20.00 dBm 10 dBvd Ref 20.00 dBm
og og
o £ ) Center Freq|
2441000000 GHz|
StartFreq)
2441000000 GHz|
Stop Freq|
2441000000 GHz|
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2 a1 to(a) 2890 ms (4] -0.02 dB 2 a1 t (4 2887 ms (4) 0.41d8
3 N 2368 ms 6.12dBm 3 t 3.209ms 1,92 dBm Freq Offset|
" o3 tia) 3746 ms (4] 0.14 dB 48 t @l 3742ms (8) 14308 0 Hel
6 6
7 7
8 ] Scale Type
9 9
10 10 Log Lin|
1 0 !
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FCC ID: SBVRMO017 IC: 5373A-RM017
8.2. 20 dB AND 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

RESULTS
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8.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.934 0.856

Mid 2441

0.893 0.855

High 2480

0.928 0.859

[ Feyasght Spectnum Analyzer - AP8.3 2010719) GALZAAS, Temp & o [ Keysgh Spectrum Anahycer - AP0 3 2W10718) GALIES, Temp A =
i - = 3 .zmznuuwn nm R;n' us;dau';u 27,2019 Frequency T R . I_F. L m— H.;du ;i:w:-u: 019 Frequency
ents - g ents - N
enter Freq 2. Auzuu,?;guo GHz . Trig: .Frmr::un Avgm;d 100/100 ° one onter Freq 2.441 Du,?,;lguo GHz - Trig: .Frr!:‘:un Avﬂ\ﬂzld 100100 " o
#FGaindLow #Aren: 30 dB Radio Device: BTS #IFGain-Low #Anen: 30 dB Radio Device: BTS
Ref Offset 13,63 dB Ref Offset 13.85 dB
0 dBid Ref 20.00 dBm 10 dB/d Ref 20.00 dBm
Log Log
Center Freq| CenterFreq|
2.402000000 GHz 2.441000000 GHz
Center 2.402 GHz Span 2 MHz| CF Step Center 2.441 GHz Span 2 MHz, CF Step,
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms, 200000 kiz #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 KhEz
lauto Man| Man|
QOccupied Bandwidth Total Power 12.8 dBm Occupied Bandwidth Total Power 17.3 dBm
855.88 kHz FreqOfset| 854.67 kHz FreqOffset
Transmit Freq Error T7.45TkHz % of OBW Power  99.00 % o H Transmit Freq Error 63.122kHz % of OBW Power  99.00 % oHz
x dB Bandwidth 933.6 kHz xdB -20.00 dB x dB Bandwidth 883.0 kHz xdB -20.00 dB
o sTans, s srans
[ Keysight Spectrum Analyzer - A9 3.2010719) GAL24ES, Temp & ==
L s [ T LN p——
Ci Fi 2.480000000 GH; Radio Std: N
enter Fre 2.4BDIJI]'?£I]U GHz - T:I'::'Ffmf:gm M'm:m: 100100 o lone
#HFGainlow #Atten: 30 dB Radie Device: BTS
Ref Offset 1367 dB
0didv_ Ref 20.00 dBm
Log
Center Freq|
2.480000000 GHz|
Center 248 GHz Span 2 MHz| CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms, 200,000 kb
Man|
Qccupied Bandwidth Total Power 19.1 dBm
858.81 kHz FreqOffset
Transmit Freq Error 65998 kHz % of OBW Power  99.00 % ore
x dB Bandwidth 928.3 kHz x dB -20.00 dB
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8.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.273 1.171

Mid 2441

1.269 1.172

High 2480

1.273 1.174
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J L T 14.02:31 24 Mar 0, 2019 - z . 04:05:04 21 arcs, 2018
Senrtar Freq: 2402030000 GH: Radio Std: I Freauency Centar Freq: 2441000000 GH: Radio Std: No Freauency
enter Freq 2. AUZDIJ’?FIEIJO GHz . Trlg';m::u" Mgln;d To0/100 e lone enter Freq 2. 44100'(‘);200 GHz T . m,m;a 100100 io fone
#FGainiow  HAREN: 30dB Radio Device: BTS AFGainiow  #Amen: 30 dB Radio Device: BTS
Ref Offset 1383 dB Ref Offset 1386 dB
0dei@iv Ref 20.00 dBm 104y Ref 20.00 dBm
Log Log
Center Freq CenterFreq|
2.402000000 GHz 2.441000000 GHz
Center 2402 GHz Span 5 MHz| CFStep Center 2.441 GHz ‘Span 5 MHz CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500,000 kHiz) #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500000 kkiz
lauta Man Man
QOccupied Bandwidth Total Power 11.5 dBm Occupied Bandwidth Total Power 15.2 dBm
1.1710 MHz FreqOfset| 1.1718 MHz FreqOffset
Transmit Freq Error 53.535kHz % of OBW Power  99.00 % o H Transmit Freq Error 54.086 kHz % of OBW Power  99.00 % oHz
x dB Bandwidth 1.273 MHz xdB -20.00 dB x dB Bandwidth 1.269 MHz xdB -20.00 dB
sTans| s sTaus
[ Keysght Spectrum Anahyzer - A9 A 121915 GAL2BS, Temp A e
% L ieE INT
Center Fraq: 2430000000 GH: Frequency
e 2'4““"",512"" e —— TrIo:'Frrer: Run Avgm:ld: 100100
SFGaindow | #Atten: 30 dB Radio Device: BTS
Ref Offset 1387 dB
0dE/div Ref 20.00 dBm
Log
CenterFreq|
2.480000000 GHz|
Center 248 GHz Span 5 MHz| CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 500000 kkiz
Man
Occupied Bandwidth Total Power 17.0 dBm
1.1736 MHz FreqOffset
Transmit Freq Error 54983 kHz % of OBW Power  99.00 % ore
x dB Bandwidth 1.273 MHz xdB -20.00 dB
sTaus
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019

FCC ID: SBVRMO017 IC: 5373A-RM017
8.3. HOPPING FREQUENCY SEPARATION
LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: 12148309-E1V3
FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

8.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

e Keysight Spectrum Analyzer - APv9.4.1(021919), GA12485, Temp A — |
L [ RF [soa bc | [ [ SENSE:INT] [ |02:23:25 AM Mar 05, 2019 F
Center Freq 2.441500000 GHz #Avg Type: RMS TRACE[1/ 23256 requency
NEE PNO: Wide . Trig: Free Run Avg|Hold:>100/100 TYPE| M #AARAARAR
IFGain:Low ™ #Atten: 40 dB DET|F
Ref Offset 13.83 dB AMkr1 1.000 MHz
1L%gB.fdiv Ref 30.00 dBm 0.181 dB
e 2.441500000 GHz
X ¢
i
10.0
000 2.439000000 GHz
0.0
2.444000000 GHz
-20.0
300
| Auto
400
-50.0
&0.0
Center 2.441500 GHz Span 5.000 MHz| |-°9
Res BW 300 kHz #V/BW 910 kHz Sweep 2.533 ms (1001 pts)
IMSG STATUS
HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 12148309-E1V3
FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

8.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

T e )

[soa bpc | [ [ SENSE:INT]

|U3:5EI:45 AM Maros, 2019

. Keysight Spectrum Analyzer - APv9.4.1(021919), GA12485, Temp A
L [ RF
Cc

enter Freq 2.441500000 GHz
NFE PNO: Wide
IFGain:Low

Trig: Free Run
#Atten: 40 dB

[
#Avg Type: RMS TRACE 3456

Frequency

Avg|Hold:>100/100

Ref Offset 13.83 dB

AMKr1 1.000 MHz
0.359 dB

Auto Tune|

10 dBidiv Ref 30.00 dBm
Log

Center Freq
2.441500000 GHz

200

ETaRn] i FOP I E— TS ol U e,

StartFreq
2.439000000 GHz

0.00

-on Stop Freq

2.444000000 GHz

-20.0

-30.0

-40.0

-50.0

-B0.0

Span 5.000 MHz| |-°9 Li
Sweep 2.533 ms (1001 pts)

STATUS

HOPPING FREQUENCY SEPARATION PLOT

Center 2.441500 GHz
Res BW 300 kHz

IMSG

#VBW 910 kHz
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019

FCC ID: SBVRMO017 IC: 5373A-RM017
8.4. NUMBER OF HOPPING CHANNELS
LIMITS

FCC §15.247 (a) (1) (iii)
RSS-247 (5.1) (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels Observed
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REPORT NO: 12148309-E1V3
FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

8.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

e Keysight Spectrum Analyzer - APV .4.1(021919),GA12485, Temp A == -E_-
L | RF |son bDC | | [ SENSE:INT] | [03:21:48 AM Mar05, 2019 F
[Center Freq 2.440000000 GH=z | Avg Type: Log-Pwr TRACE[TTO 555 6 requency
NFE PNO: Fast o 1rig: FreeRun Avg|Hold:>100/100 TYPE| M At
IFGain:Low Atten: 28 dB DET|P
Auto Tune
Ref Offset 13.83 dB
10 deidiv. Ref 30.00 dBm
Log
Center Freq
200 2.440000000 GHz
10.0
StartFreq
o 2.390000000 GHz
L1 -3.35 dBm
-l Stop Freq
2.490000000 GHz
-20.0
CF Step
—nn 10.000000 MHz
Auto Man
-40,0 [rebabid sg
Freq Offset
-50.0
0 Hz
-60.0
Scale Type
Start 2.39000 GHz Stop 2.49000 GHz/|[L°9 Lin
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
100MHz SPAN
s Keysight Spectrum Analyzer - APv9.4.1(021919),GA12485, Temp A == E
L 1 RF [soQ bc | | [ SENSE:INT| | [03:15:49 AM Mar 05, 2019 £
[Center Freq 2.415000000 GHz | #Avg Type: RMS TRAGE 2256 requency
NEE PNO: Wide 5 Trig: Free Run Avg|Hold:>100/100 TYPE|M WY
IFGain:Low Atten: 28 dB DET|P
Auto Tune
Ref Offset 13.83 dB
10 deidiv. - Ref 30.00 dBm
Log
Center Freq
200 2.415000000 GHz
10.0
StartFreq
- 2.400000000 GHz
-on Stop Freq
2.430000000 GHz
200
CF Step
S 3.000000 MHz
Auto Man
-40.0 |4
Freq Offset
50,0
0O Hz
-B0.0
Scale Type
Start 2.40000 GHz Stop 2.43000 GHz/|[L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 12148309-E1V3
FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

= Keysight Spectrum Analyzer - APV .4.1(021918),GA12485, Temp A == -E_-
L 1 RF |son bDC | | [ SENSE:INT] | [03:18:17 AM Mar05, 2018 F
[Center Freq 2.445000000 GH=z ] #Avg Type: RMS requency
NEE PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 28 dB
Auto Tune
Ref Offset 13.83 dB
10 dBidiv. Ref 30.00 dBm
Log
Center Freq
200 2.445000000 GHz
10.0
StartFreq
aon 2.430000000 GHz
-l Stop Freq
2.460000000 GHz
-20.0
CF Step
S 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
0 Hz
-60.0
Scale Type
Start 2.43000 GHz Stop 2.46000 GHz|[-°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
s Keysight Spectrum Analyzer - APv9.4.1(021919),GA12485, Temp A == E
L 1 RF [soQ bc | | [ SENSE:INT| | [03:20:18 AM Mar 05, 2019
[Center Freq 2.475000000 GHz ) #Avg Type: RMS TRACE[TZ 555 8 Frequency
NEE PNO: Wide 5 Trig: Free Run Avg|Hold:>100/100 TYPE|M WY
IFGain:Low Atten: 28 dB DET|P
Auto Tune
Ref Offset 13.83 dB
10 dBidiv. Ref 30.00 dBm
Log
Center Freq
200 2.475000000 GHz
10.0
StartFreq
- 2.460000000 GHz
-on Stop Freq
2.490000000 GHz
20,0
CF Step
S 3.000000 MHz
Auto Man
400
Freq Offset
-50.0
0O Hz
-B0.0
Scale Type
Start 2.46000 GHz Stop 2.49000 GHz/|[L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12148309-E1V3
FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

8.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

e Keysight Spectrum Analyzer - APv9.4.1(021918),GA12485, Temp A ==
L 1 RF [soQ bc | | [ SENSE:INT| | [03:48:32 AM Mar 05, 2019 £
[Center Freq 2.440000000 GH=z Avg Type: Log-Pwr TRACE 3456 requency
NEE PNO: Fast 50 Trig: Free Run Avg|Hold:>100/100 TYPE| M ¥WAAAAAAA
IFGain:Low Atten: 28 dB DET|P
Auto Tune
Ref Offset 13.83 dB
10 deidiv. - Ref 30.00 dBm
Log
Center Freq
200 2.440000000 GHz
10.0
StartFreq
- 2.390000000 GHz
OL1 -4.65 dBm)|
-on Stop Freql
2.490000000 GHz
200
CF Step
S 10.000000 MHz
Auto Man
-40.0
Freq Offset
50,0
0O Hz
-B0.0
Scale Type
Start 2.39000 GHz Stop 2.49000 GHz/|[L°9 Lin
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
100MHz SPAN
s Keysight Spectrum Analyzer - APv3.4.1(021919), GA12485, Temp A = | =2 g;
L 1 RF [soe bc | | | SENSE:INT]| | [ 02:43:05 AM Mar 05, 2019 £
[Center Freq 2.415000000 GHz #Avg Type: RMS TRACE[T- 345 6 requency
NEE PNO: Wide (5 1rg: FreeRun Avg|Hold:>100/100 TYPE| M AAAARAAR
IFGain:Low Atten: 28 dB DET|P
Auto Tune
Ref Offset 13.83 dB
10 dBidiv. Ref 30.00 dBm
Log
Center Freq
200 2.415000000 GHz
10.0 — —_——— — -
StartFreq
oo 2.400000000 GHz
o Stop Freq
2.430000000 GHz
200
CF Step
el o 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
0 Hz
50,0
Scale Type
Start 2.40000 GHz Stop 2.43000 GHz||L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019

FCC ID: SBVRMO017 IC: 5373A-RM017
= Keysight Spectrum Analyzer - APV .4.1(021918),GA12485, Temp A == -E_-
L 1 RF |son bDC | | [ SENSE:INT] | |03:45:25 AM Mar05, 2018 F
[Center Freq 2.445000000 GH=z | #Avg Type: RMS requency
NEE PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 28 dB
Auto Tune
Ref Offset 13.83 dB
10 dBidiv. Ref 30.00 dBm
Log
Center Freq
200 2.445000000 GHz
10.0 Pl —_ —— 4]
StartFreq
aon 2.430000000 GHz
-l Stop Freq
2.460000000 GHz
-20.0
CF Step
S 3.000000 MHz
Auto Man
-40.0
Freq Offset
-50.0
0 Hz
-60.0
Scale Type
Start 2.43000 GHz Stop 2.46000 GHz|[-°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
s Keysight Spectrum Analyzer - APv9.4.1(021919),GA12485, Temp A == E
L 1 RF [soQ bc | | [ SENSE:INT| | [03:47:08 AM Mar 05, 2019
[Senter Freq 2.475000000 GHz | #Avg Type: RMS TecEl o505 5| Freauency
NEE PNO: Wide 5 Trig: Free Run Avg|Hold:>100/100 TYPE|M WY
IFGain:Low Atten: 28 dB DET|P
Auto Tune
Ref Offset 13.83 dB
10 dBidiv. Ref 30.00 dBm
Log
Center Freq
20.0 2.475000000 GHz
10.0 =
StartFreq
- 2.460000000 GHz
-on Stop Freq
2.490000000 GHz
20,0
CF Step
S 3.000000 MHz
Auto Man
400
Freq Offset
-50.0
0O Hz
-B0.0
Scale Type
Start 2.46000 GHz Stop 2.49000 GHz/|[L°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019

FCC ID: SBVRMO017 IC: 5373A-RM017
8.5. AVERAGE TIME OF OCCUPANCY
LIMITS

FCC §15.247 (a) (1) (iii)
RSS-247 (5.1) (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 3.16 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
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REPORT NO: 12148309-E1V3
FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

8.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of :
L Pulses in Average Time Limit Margin
DH Packet | Width of Occupancy g
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
3DH1 0.392 32 0.1254 0.4 -0.2746
3DH3 1.648 16 0.2637 0.4 -0.1363
3DH5 2.896 10 0.2896 0.4 -0.1104
L l\lPuurInst()aesriﬁf AEET e Limit Margin
DH Packet | Width of Occupancy g
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
3DH1 0.392 8 0.03136 0.4 -0.3686
3DH3 1.648 4 0.06592 0.4 -0.3341
3DH5 2.896 2.5 0.07240 0.4 -0.3276
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REPORT NO: 12148309-E1V3
FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

[ eyt Speciram Analyzer - APV 1D21918) GALARS, Temp A = = wwma..m. RS IIISIS, GALGS, Teme A (=
[Center Freq 2.441000000 GHz | TrioDelay-10004e  #Avg Type: RMS Freauency mmmmﬁ.z— Trig Delay- 20005 SAvg Type: RS Frequency
n = Trig: Video 3 o= Trig: Video
#Atten: 40 dB IFr cLow #Atten: 40 dB
AMKr1 391.9 ps| Auto Tung AMKr1 E g ms) Auto Tune
10de/div  Ref 30.00 dBm -14.29 dB 10dsidiv Ref 30.00 dBm 70 dBj
Log. Log
Center Freq)| Center Freq
2441000000 GHz| 2.441000000 GHz|
StartFreq| startFreq|
} 2441000000 GHz| 2.441000000 GHz|
3 ¢
StopFreq)| Stop Freq|
2441000000 GHz| . 2.441000000 GHz|
CF Step CF Step
1.000000 MHz| 1.000000 MHz|
Man Man
Freq Offset| Freq Offset|
| 0 H| 0Hz|
Scale Type Scale Type|
Center 2.441000000 GHz Span 0 Hz||-°9 Lin Center 2.441000000 GHz Span 0 Hz|[-°9 Lin)
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (8001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (8001 pts)
wea Smans, ec .
] wsp.m...a...,_ AP, 21915) GAI2BS, Temp 4. ol e [ Keysight Spectrum Analyzer - AP0 4 1021918) GALAES, Temp & =
03:38:20 L RF 500 DC [ 3:35:
ST Ters MMH: Trig Dolarmo s #Avg Type: RMS Frequency #Avg Type: RMS Frequency
NFE PNO: Wd - Trig:Video o NFE PNO: Wide —+— 11g: Free Run
IFGaim:L #Atten: 40 dB IFGain:L ow #Atten: 40 dB
96 ms Auto Tune| Auto Tune|
AMKr1 2.896 ms| Ref Offset 1383 B
108/l Ref 30.00 dBm -19.06 dB 10e/dy Ref 30.00 dBm
Log. Log
Center Freq| Center Freq|
2441000000 GHz| T T 2.441000000 GHz|
T T T e
2441000000 GHz| 2.441000000 GHz|
StopFreq)| Stop Freq|
2441000000 GHz| 2.441000000 GHz|
’ CF Step | [ | | CF Step
1000000 MHz] ol I I | “| J ] ] ] 1.000000 MHz
Wan| I ' ‘ L “ I il L I, U. 1 L L | | | Man|
ARl L A A b
FreqOffset| Freq Offset|
0 Hz 0 Hz|
Scale Type Scale Type|
Center 2.441000000 GHz Span 0 Hz||-°9 Lin Center 2.441000000 GHz Span 0 Hz|[-°9 Lin)
Res BW 1.0 MHz #VBW 1.0 MHz ‘Sweep 4.000 ms (8001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
wea Smans, ec erames,
] wsp.m...a...,_ AP, 21915) GAI2BS, Temp 4. ol e [ Keysight Spectrum Analyzer - AP0 4 1021918) GALAES, Temp & =
ST Ters MMH #Avg Type: RMS Frequency #Avg Type: RMS Frequency
PRO-Wide—= Trig: Free Run NE PHO: Wi Trig: Free Run
IFGain:Low IFGain:Low #Atten.
Auto Tune| Auto Tune|
Ref Offset 1383 dB. Ref Offset 1383 dB.
10 dB/div Ref 30.00 dBm 10 dedaiv - Ref 30.00 dBm
Log Log
Center Freq| CenterFreq|
2441000000 GHz| 2.441000000 GHz|
in i
StartFreq)| StartFreq|
2441000000 GHz| 2.441000000 GHz|
StopFreq)| Stop Freq|
2441000000 GHz| 2.441000000 GHz|
i
CF Step| CF Step|
‘ | 11 | o i [ 1.000000 MHz
Man | Man
AT T ‘\ AIHL 1 ll"
i .|l|'H T | ! |ull. A L AR IR M ‘4 WA, 1" *i
FreqOffset| Freq Offset|
0 Hz| I I 0 Hz|
Scale Type Scale Type|
Center 2.441000000 GHz Span 0 Hz||-°9 Lin Center 2.441000000 GHz Span 0 Hz|[-°9 Lin)
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
wsa Smans, sc Grams,

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH5
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

8.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode

3DH1 0.405 32 0.12944 0.4 -0.27056

3DH3 1.655 16 0.2648 0.4 -0.1352

3DH5 2.907 10 0.2907 0.4 -0.1093

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 12148309-E1V3
FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

[ Feyoght Spectrum Arslyzer - AP48. 121919, GALENRS, Temg A e [
L w_Ts0a SENSE INT
[Center Freq 2.441000000 GHz | TrioDelay-10004e  #Avg Type: RMS Freduency Frequency
NFE PNO:ide o THIg: Vi
\FGaintow  HAtten: 40 dB
Auto Tune| Auto Tune|
10d8/div - Ref 30.00 dBm 10 dziaiv  Ref 30.00 dBm
Log Log
Center Freq)| Center Freq
2.441000000 GHz| 2.441000000 GHz|
StartFreq| StartFreq
2.441000000 GHz| 2.441000000 GHz|
( 4 f
[} f
] StopFreq| 1 Stop Freq
2.441000000 GHz| ¢ 2.441000000 GHz|
CF Step CF Step
1.000000 MHz| 1.000000 MHz|
Man Man
Freq Offset| Freq Offset|
0Hz 0Hz
Scale Type Scale Type|
Center 2.441000000 GHz Span 0 Hz|[-°8 Lin| Center 2.441000000 GHz Span 0 Hz|[-°0 Lo
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (8001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (8001 pts)
wsc STArs sc Tanus
[ Fepsight Spectnam Analyzes - APVS.A 11121915, GALZARS, Teenp & " [ [ Vevaght Specirom Aty - AP AL IZISIS, GALBS, Tomp & T e e
L W 1s Sense T . R Tsio o
enter Freq 2.441000000 GHz Trig Delay-400.0ps  #Avg Type: RMS Fraquency enter Freq 2.441000000 GHz #hvg Type: RMS Frequency
NFE PNO: Ve o TTig: Video WFE  PRO:W Trig: Free Run
\FGainLow  #Atten: 40 d8 \FGaintow | #Atten: 40dB
Auto Tune| Auto Tune|
Ref Offset 1383 d8
10d8/div - Ref 30.00 dBm 10 dziaiv  Ref 30.00 dBm
Log. Log
Center Freq| Center Freq|
2.441000000 GHz| 2441000000 GHz|
StartFreq| | ‘ ‘ ‘ ‘ ‘ ‘ ( | | ‘ ‘ | StartFreq
2.441000000 GHz| 2.441000000 GHz|
StopFreq| Stop Freq
2.441000000 GHz| 2.441000000 GHz|
¢ CF Step | | | | | CF Step
1.000000 MHz| ‘ 1 | | ) I ) 1.000000 MHz
2 I T T e R T AT |
h.‘l |‘. L L -|‘|” ||A 11 \L.ﬂll T T O T“ 1 \L r'i H iy lr“:", L||| ‘“‘,'pll ‘4
FreqOffset FreqOffset
0 He| | | T | | 0 Hz|
Scale Type Scale Type|
Center 2.441000000 GHz Span 0 Hz|[-°8 Lin| Center 2.441000000 GHz Span 0 Hz|[-°0 Lo
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (8001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
wsc STArs sc Tanus

PULSE WIDTH - 3DH5

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH1

[ Keysight Spectrum Analyzer - AP3.4.1021015) GAI2485, Temp & ] ol e [ Koot Spectnm Anshies - AP A M2IS1S, GAL2IES, Temp & =
L W 1s * T
enter Freq 2.441000000 GHz #vg Type: RMS Fraquency enter Freq 2.441000000 GHz #hvg Typs: RS Frequency
NE PRO-Wide—= Trig: Free Run NE PHO: Wi Trig: Free Run
IFGain:Low IFGain:Low tten.
Auto Tune| Auto Tune|
Ref Offset 1383 dB Ref Offset 1383 d8.
10 dB/div Ref 30.00 dBm 10 dedaiv - Ref 30.00 dBm
Log Log
Center Freq| CenterFreq|
2441000000 GHz| 2.441000000 GHz|
StartFreq)| 1 | [ [ StartFreq|
2441000000 GHz| 2.441000000 GHz|
StopFreq)| i Stop Freq|
2441000000 GHz| ‘: 1 | 1 2.441000000 GHz|
! ] | |
CF Step I CF Step
[l h i II ‘ ‘ I wwwnnﬂ: | \ﬂ ‘ p | ™I | l It Il | i i, 1 wwwo!‘l{ﬁz
/I L bk ”. il h H o | | 0 il | J‘ | }I\\ ‘ o
L \ | I | | I |
““” i rf JJIJ I L -}LJ | I 'd‘-, ol -||-L,I' Wil W L iy A ALV URAR N
| FreqOffset| | | | | | Freq Offset|
0 Hz 0 Hz|
Scale Type Scale Type|
Center 2.441000000 GHz Span 0 Hz||-°9 Lin Center 2.441000000 GHz Span 0 Hz|[-°9 Lin)
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
wsa Smans, sc s

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH5

Page 29 of 68

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: 12148309-E1V3 DATE: 7/30/2019

FCC ID: SBVRMO017 IC: 5373A-RM017
8.6. OUTPUT POWER
LIMITS

§15.247 (b) (1)
RSS-247 (5.4) (b)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no
greater than 125 mWw.

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.

The cable assembly insertion loss was entered as an offset in the power meter to allow for a
peak reading of power.

RESULTS
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REPORT NO: 12148309-E1V3
FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

8.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: GA 12485
Date: 3/14/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 10.50 30 -19.5
Middle 2441 14.26 30 -15.74
High 2480 16.23 30 -13.77

8.6.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: GA 12485
Date: 3/14/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.42 21 -11.58
Middle 2441 13.12 21 -7.88
High 2480 15.12 21 -5.88

8.6.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: GA 12485
Date: 3/14/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 8.49 21 -12.51
Middle 2441 11.7 21 -9.3
High 2480 13.92 21 -7.08
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5
Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The band edges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 12148309-E1V3
FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

8.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING
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REPORT NO: 12148309-E1V3
FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

8.7.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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REPORT NO: 12148309-E1V3

FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

9. 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
(MHz) (uV/im)at3m (dBuV/m) at3m
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 1 MHz resolution bandwidth with 1/T
video bandwidth with peak detector 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.

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.
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVYRMO017 IC: 5373A-RMO017
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: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

9.1. TRANSMITTER ABOVE 1 GHz
9.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZEUL Fremont - Chamber J 2819 Feb 28 23:44:15
Restricted Bandedge
15 Projsct Number:12148389
- Client:Sonos
Config:EUT + Support Equipment
Mode BT 6FSK 2482
185 eotod by 45256 JB m
95 i
. Il
N Peck Limit (dBuJ/m) / \
> 7C
5 5]
0
T
65 H \
55 Average Limit (dBud/m) ” H
M A hlwmmg AR i Mm;‘ " J’ ( \ MWM
45
g AA v
F: 3 I
2. 31 18, 5MHz/ 2.415
Frequency (GHz)
Ronge (Giz) REH/ VBl Ref/Attn  Det/Avg Mode Sueep Pts #3ups/Made FPosition | Renge (Ghz) REM/UBH Ref/Attn Det/Avg flde Sueep Pte #Supsifode FPosition
1:2.31-2.415 MC-6B/M 107/18 PEAK/Fur Avg(RMS)  Onseclfuto) 9081 MAX 185 degs | 2:2.31-2.415 IM(-6B)/5E0  167/18 PERK/RIL fug @a556e/REL 51 LRIT 195 degs H
FSK_2482 _F.DAT Rev 9.5 11 Jon 26019
Marker Frequency Meter Det AF AT0067 Amp/Cbl/FIt Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.39 41.83 Pk 32 -25.8 48.03 - 74 -25.97 185 137 H
2 *2.345 45.02 Pk 319 -25.8 51.12 - - 74 -22.88 185 137 H
3 *2.39 29.21 VALT 32 -25.8 35.41 54 -18.59 - - 185 137 H
4 *2.314 30.05 VALT 31.9 -25.8 36.15 54 -17.85 - - 185 137 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

VERTICAL RESULT

| ZEUL Fremont - Chamber J 2819 Feb 27 23:81:48
Restricted Bandedge
15 Projsct Number:12148309
- Client:Sonos
Config:EUT + Support Equipment
Mode BT GFSK 2482
185 “estzd by:45256 JB m
95 fJ I
85 } \
N Peck Limit (dBuJ/m) / \
307
5 2
0
T
65 / \
55 Average Limit (dBud/m) }
1
e M L |
4
= 3
e &
2,31 18.5MH=/ 2.415
Freguency (GHz)
Ronge (Giz) REH/ VBl Ref/Attn  Det/Avg Mode Sueep Pts #3ups/Made FPosition | Ronge (Ghz) RBM/UBH Ref/Attn  Det/Avg flde Sueep Pts #Supsifode FPosition
1:2.31-2.415 IMC-6B)/M 107/18 PEAK/Par Avg(RMS)  Sneeclfuto) 9081  HAXT 127 degs
Low CHBE - U.T5T Rev 9.5 11 Jon 26019
Marker Frequency Meter Det AF AT0067 Amp/Cbl/FIt Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit dB) (dBuV/m) dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.39 43.65 Pk 32 -25.8 49.85 - 74 -24.15 127 175 \4
2 *2.376 45.1 Pk 32 -25.8 51.3 - - 74 -22.7 127 175 \4
3 *2.39 29.45 VALT 32 -25.8 35.65 54 -18.35 - - 127 174 \4
4 *2.376 32.24 VALT 32 -25.8 38.44 54 -15.56 - - 127 174 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

~UL Fremont - Chomber J 26819 Feb 28 @a8:81:59
h Restricted Bandedge
Projzct Number: 12148309

Client:Sonos
Config:EUT + Support Equipment
Mode:BT GFSK 2489
105 “estad hy:45256 JB

85
\ Feak Limit (dBuU/im)

CdBuV/m)
~
(&)
\\‘\
e

Average L mit C(dBuU/m)

BEWWMMMWM A, | ool N sdamioiboiosi ki o

I L » I

2.6 8. 3rH=7 7.563
Frequency (GHz)

Range (Giz) REH/ VBl Ref/Attn  Det/Avg Mode Sueep Fis #3ups/Mlade Fosition | Renge (6Hz) RBM/UBH Ref/Aitn Det/Avg fade Sueep Pte #Supsfode Fosition
1:2746-2.563 IMC-EBI/M 187/18 PEAK/Fr Avg(RHS)  Omsectfuto) 9081  MAKA 146 degs | 2:2.46-2.563 MC-6dB)/5E)  187/18 PERK/VaIL fvg aa5eee/RBU 0AA1  1/URTT 146 degs H

Hgh C4 BE - H.7ST Rev 9.5 11 Jon 26019

Marker Frequency Meter Det AF AT0067 Amp/Cbl/FIt Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)

1 *2.484 47.97 Pk 325 -25.8 54.67 - 74 -19.33 146 271 H

2 *2.484 48.26 Pk 325 -25.8 54.96 - - 74 -19.04 146 271 H

3 *2.484 34.16 VALT 325 -25.8 40.86 54 -13.14 - - 146 271 H

4 2.506 38.54 VALT 325 -25.7 45.34 54 -8.66 - - 146 271 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

VERTICAL RESULT

UL Fremont - Chomber J 2819 Feb 27 23:37:38
Restricted Bandedge

= Projsct Number:12148309

- Client:Sonos

Config:EUT + Support Equipment
Mode:BT 6FSK 2480

“estzd by:45256 JB

125

85
/ \ Feak Limit (dBuU/m)

CdBul/m)
ay ~I
ol (9]
—
o

/ Average L mit (dBuU/m)
55 )
4
45 1L a
3
ta}
35
2.46 18. 3MH=/ 2.563
Freguency (GHz)
Ronge (Giz) REH/ VBl Ref/Attn  Det/Avg Mode Sueep Pts #3ups/Made FPosition | Ronge (GHz) RBM/UBH Ref/Attn  Det/Avg flde Sueep Pts #Supsifode FPosition
1:2.46-2.563 IMC-6B)/M 107/18 PEAK/Par Avg(RMS)  Sneeclfuto) 9081  HAXT 218 degs
Hgh C4 BE - U.°5T Rev 9.5 11 Jon 26019
Marker Frequency Meter Det AF AT0067 Amp/Cbl/FIt Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit dB) (dBuV/m) dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.484 48.1 Pk 325 -25.8 54.8 - 74 -19.2 218 252 \4
2 *2.484 47.77 Pk 325 -25.8 54.47 - - 74 -19.53 218 252 \4
3 *2.484 32.34 VALT 325 -25.8 39.04 54 -14.96 - - 218 252 \4
4 2.558 38.87 VALT 325 -25.6 45.77 54 -8.23 - - 218 252 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12148309-E1V3
FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

T ~UL Fremont - Chamber K 2819 Feb 28 BB:108:22
Rodioted Emissions 3-Meters
Project Number: 12148309
185 Client:Sonos
Config EUT + Support Equipment
Mode:BT GFSK 2482
g5 Tested by:45256 JB
85
Peak Limit (dBul/m)
75
e
S e
2 2
-~ Avg Limit (dBuU/m) ff
5|:
T
o)
41: 1 H
i i wﬂﬂ%““““““nw““rmw i
3 Al s
35 " W s
Mgyt -
o5
1 18 18
Frequency (GHz)
Range (62 REU/VEN Ref/Atin  Det/fvg ode Sazop Pts foupo/fiode Position Fange (6 REU/EH Ref/Attn  Dt/Avg fode Sueep Pts  Foupo/liods  Position
1:1-3 NG-348)/30k  187/18  PERK/Pur Avg(RMS)  97Bmsec(futo) 9081  HAXH B-3ddegs H | 3:3-18 NC-3d8) /38 8372 PEAK/Pur Avg(RIS)  Auto 1B HAH B-368degs H
[BFSK 2482, DAT Rev 9.5 11 Jan 2019

HORIZONTAL

" <UL Fremont - Chamber K 2819 Feb 28 BO:10:22
Rodioted Emissions 3-Meters
Project Number: 12148389
185 Client:Sonos
Config EUT + Support Equipment
Mode:BT GFSK 2482
g5 Tested by:45256 JB
8|:
Peak Limit CdBul/m)
75
e
3 5
3 65
[ia]
o
e fvg Limit (dBul/m)
55 =
45
6
35 o
25
1 18 18
Frequency (GHz)
Range (6Hz) RBU/UEN Ref/Atin  Del/fvg Node Seeop Pts Foups/fiode Position Fonge (6 ] Ref/Atin  Dot/Avg fode Swesp Pts Fowpa/liode FPosition
FSK_2482.DAT Rev 9.5 11 Jon 2819

VERTICAL
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

RADIATED EMISSIONS

Frequency Meter Det AF AT0067 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
*2.246 48.26 PKFH 31.9 -25.9 54.26 - - 74 -19.74 168 226 H
*2.246 44.64 VALT 31.9 -25.9 50.64 54 -3.36 - - 168 226 H
*2.246 51.69 PKFH 31.9 -25.9 57.69 - - 74 -16.31 49 246 \
*2.246 47.98 VALT 31.9 -25.9 53.98 54 -.02 - - 49 246 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT N

0O: 12148309-E1V3

FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

MID CHANNEL RESULTS

UL Fremont - Chamber J

2019 Feb 28

18:87:32

VERTICAL

115
Radioted Emissions 3-Meters
Project Number: 12148389
185 Client:Sonos
ConfigiELT + Support Equipment
Mode :BT GFSK 2441
g5 Tested by:45256 JB
85
Peak Limit (dBulU/m)
75
5
S
a 2
S N q
- Avg Limit (dBulU/m)
55
I ‘
=)
45 \‘ S
BEWMM W W
25
1 18 18
Frequency (GHz)
Ronge (Bliz) RE/UBH Ref/Attn  Det/Avg Mode Sueep Pls #oups/Made Fosition | Ronge (Gfz) REW/ VBl Ref/Attn Det/Avg fode Sueep Pte  ¥oupe/Mode FPosition
11173 IMC-68)/38k  187/18 PEAK/Par Avg(RMS)  189msec(uta) S8BT  MAKH 0-360degy 3:3-18 1H(-689/90  67/8 PERK/Fur Avg(RUS) | dsec(huto) 18k MAXH 0-360degs H
FCC Part15C 2.46Hz RSE.TST Rev 9.5 11 Jon 2019
HKUL Fremont - Chamber J 2619 Feb 28 18:87: 32
Rodioted Emissions 3-Meters
Project Number: 12148389
185 Client:Sonos
ConfigiEUT + Support Equipment
Mode :BT GFSK 2441
g5 Tested by:45256 JB
85
Peak Limit (dBuU/m)
75
G
~
3 65 4
@ o
T
- Avg Limit (dBuU/m)
55
=
=)
45
6
o
35
25
1 18 18
Frequency (GHz)
Ronge (6z) RBU/UBU Ref/Attn  Det/Avg Mods Suep Pls #oups/fade Fosition | Range (6fiz) RBW/UBL Ref/Attn Ost/Avg fads Pte  #oupe/fiode  Fosition
FCC Part15C 2.4GHz RSE.TST Rev 3.5 11 Jon 2019
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

RADIATED EMISSIONS

Frequency Meter Det AF Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE018905 tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) 5 (dB/m) (dBuV/m)
*2.285 38.6 PKFH 28.5 -15.2 51.9 - - 74 -22.1 3 195 H
*2.285 33.68 VALT 28.5 -15.2 46.98 54 -7.02 - - 3 195 H
*2.285 41.92 PKFH 28.5 -15.2 55.22 - - 74 -18.78 23 147 \
*2.285 38.29 VALT 28.5 -15.2 51.59 54 -2.41 - - 23 147 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 46 of 68

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: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

HIGH CHANNEL RESULTS

| “:UL Fremont - Chamber J 2619 Feb 28 22:17:28
Radioted Emissions 3-Meters
Project Number: 12148389
185 Client:Sonos
ConfigiEUT + Support Equipment
Mode :BT GFSK 2480
g5 Tested by:45256 JB
8':
Peak Limit (dBuU/m)
7’:
5
3 65
5 6
3 2
- Avg Limit (dBulU/m)
5’:
1
45 ?a W
] A MWW
35 I sy
MWWW
2;
1 18 18
Frequency (GHz)
Renge (6Hz) REU/UB1 Ref/Attn  Det/Avg Mode Sueep Pls #oups/Made Fosition | Ronge (Gfz) REW/ VBl Ref/Attn Det/Avg fode Sueep Pte  ¥oupe/Mode FPosition
11173 IMC-68)/38k  187/18 PEAK/Par Avg(RMS)  189msec(uta) S8BT  MAKH 0-360degy 3:3-18 1H(-689/90  67/8 PERK/Fur Avg(RUS) | dsec(huto) 18k MAXH 0-360degs H
FCC Part15C 2.46Hz RSE.TST Rev 9.5 11 Jon 2019
| 1KUL Fremont - Chomber J 2819 Feb 28 22:17:28
Rodioted Emissions 3-Meters
Project Number: 12148389
185 Client:Sonos
ConfigiEUT + Support Equipment
Mode :BT GFSK 2488
g5 Tested by:45256 JB
SK
Peak Limit (dBulU/m)
7’:
G
~
3 65 4
@ =)
o
~ Avg Limit (dBuU/m)
5':
=]
41:
6
35 PN g
2:
1 18 18
Frequency (GHz)
Ronge (6z) RBU/UBU Ref/Attn  Det/Avg Mods Suep Pls #oups/fade Fosition | Range (6fiz) RBW/UBL Ref/Attn Ost/Avg fads Sacep Pte  #oupe/fiode  Fosition
FCC Part15C 2.4GHz RSE.TST Rev 3.5 11 Jon 2019

VERTICAL
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

RADIATED EMISSIONS

Frequency Meter Det AF Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE018905 tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) 5 (dB/m) (dBuV/m)
*2.324 39.16 PKFH 28.8 -15.1 52.86 - - 74 -21.14 106 111 H
*2.324 34.75 VALT 28.8 -15.1 48.45 54 -5.55 - - 106 111 H
*2.324 42.23 PKFH 28.8 -15.1 55.93 - - 74 -18.07 185 137 \
*2.324 39.22 VALT 28.8 -15.1 52.92 54 -1.08 - - 185 137 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

9.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| ZKUL Fremont - Chaomber J 2819 Mar 7 16:13:54
Restricted Bondedge
- “roject Number: 12148369
i Client:Sonos
Zonfig:EUT + Support Equipment
Mode :BPSK 2482MH=z
185 Tested by: 12981 KU

g5 8

. |

£ Peak Limit (dBuU/m)
> 7 =
] /
[4s]
o
65
55 Avercge Limit (dBuUym) / \
2
R S ,
35 4 A \ by
- o e [ SNSRI
2.31 18 .5MH=/ 2.415
Frequency (GHz)
Range_(Gflz) RE/VBH Ref/Atin  Jet/Avy Mode Suzep Pts fawps/Mode FPesitior Range CGHz! RBU/UEH fef/Attn  Det/fvg Made Suesp Pts ¥owps/Mode Pasition
1:2.31-2.415 HCEAB)/AM 109/12 EMK/Par Bvg(AMS)  Omeec(fubo) 0BT MAXH 256 dege 209§ 2:2.31-2.415 N(-6dB)/5E8  109/12 PEAKAUalt fivg GA5E6s/REY 90A1  TARIT 236 degs 289 on
Low CH BE - H.TST Rev 9.5 11 Jan 2619
Marker Frequency Meter Det AF Amp/Cbl/FIt Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE018905 r/Pad (dB) Reading Limit dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 5 (dB/m) (dBuV/m) (dBuV/m)
1 *2.39 30.69 Pk 29.5 -14.8 45.39 - 74 -28.61 236 289 H
2 *2.375 32.81 Pk 294 -14.8 47.41 - - 74 -26.59 236 289 H
3 *2.39 18.19 VALT 29.5 -14.8 32.89 54 -21.11 - - 236 289 H
4 *2.376 19.11 VALT 294 -14.8 33.71 54 -20.29 - - 236 289 H

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

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

VERTICAL RESULT

1ZKUL Fremont - Chamber J 2818 Mar 7 16:84:45
Restricted Bondedge
- “roject Number: 12148369
N Client:Soros
Config:EUT + Support Equipment
Mode :BPSK 2482MHz
185 Tested by: 12981 KU
95
85
£ Peak Limjt (dBuU/m)
> 7|:
3
)
o
65
55 Avercge Limit (dBuUym)
45“WWMM“ WA LA o SRR NUE
4
35 3
&}
2.31 18 .BMH=z/ 2.415
Frequency (GHz)
Range (Gitz) R/ VB Ref/Atin  Jet/fvy Mode Sueep Pts #Sups/Made Pesitior Range CGHz! RBU/EH fef/Attn  Det/fvg Made Suesp Pts #Sups/Mode Pasition
1:2.31-2.415 HCRAB)/M 109/12 EMK/Par Bvg(AMS)  Omeec(fubo) 0BT MAKH 271 dege 197
Low CH BE - U.TST Rev 9.5 11 Jan 2619
Marker Frequency Meter Det AF Amp/Cbl/FIt Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE018905 r/Pad (dB) Reading Limit dB) (dBuV/m) dB) (Degs) (cm)
(dBuv) 5 (dB/m) (dBuV/m) (dBuV/m)
1 *2.39 311 Pk 29.5 -14.8 45.8 - 74 -28.2 271 197 \4
2 *2.376 33.9 Pk 294 -14.8 48.5 - - 74 -25.5 271 197 \4
3 *2.39 18.04 VALT 29.5 -14.8 32.74 54 -21.26 - - 271 197 \4
4 *2.376 21.03 VALT 294 -14.8 35.63 54 -18.37 - - 271 197 \4

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

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

! ZKUL Fremont - Chamber J 2818 Mar 7 15:57:35
Restricted Bondedge
= “roject Number: 12148363
1 Client;Sonos
ZonfigiEUT + Support Equipment
Mode 1 BPSK 248BMH=
185 Teeted by 12981 KiJ
g5
5 / \
° |
S Fesk Limit (dBub/in)
375 :
: x
5
65 {
- / Average Limit (dBul/m)
5 W |
45 s
35 /\(\[ o l
IO e Al o (Lo
2.46 18.3MH=z/ 2.563

Fregquency (GHz)

Renge (GHz) REW/UBW Ref/fttn  Jet/fvy Mode Sueep Pis  #Sups/Mode Pesitior Range (GHz! RBUAUBL Fef/Attn  Det/fvg Mode Suesp Pt #Swps/Mode  FPasition
1:2.46-2.563 TH(-6dB)/ 3 189/12 PERK/Par Avg(RMS)  OnsecPute) 9881 MAXKH 262 dege 114 2:2.46-2.563 1M(-6dB)/5E8 189/12 PEAK/Volt fvg .@85E6s/RBW 9E81 1/RIT 282 degs 114 cn

High CH BE - H.TST Rev 9.5 11 Jan 26819
Marker Frequency Meter Det AF Amp/Cbl/FIt Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE018905 r/Pad (dB) Reading Limit dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 5 (dB/m) (dBuV/m) (dBuV/m)
1 *2.484 39.06 Pk 29.9 -14.7 54.26 - 74 -19.74 202 114 H
2 *2.484 38.68 Pk 29.9 -14.7 53.88 - - 74 -20.12 202 114 H
3 *2.484 232 VALT 29.9 -14.7 38.4 54 -15.6 - - 202 114 H
4 *2.484 22.59 VALT 29.9 -14.7 37.79 54 -16.21 - - 202 114 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

VERTICAL RESULT

1ZKUL Fremont - Chamber J 2818 Mar 7 15:48:44
Restricted Bondedge
- “roject Number: 12148369
N Client:Soros
Config:EUT + Support Equipment
Mode:BPSK 2488MHz
185 Tested by: 12981 KU
95 /
i
- i
&
by / \ Peak Limit C(dBulU/md
> 7|:
3
: / \
o
65
/ Avercge Limit (dBul/m)
55 \
45MWWWM 4WMMWWWWMW” 4
[}
= 1311 ;
3 Y o
2.46 18. 3MH=/ 2.563
Frequency (GHz)
Range (Giz) R/ VB Ref/Atin  Jet/fvy Mode Sueep Pts #Sups/Made Pesitior Range CGHz! RBU/EH fef/Attn  Det/fvg Made Suesp Pts #Sups/Mode Pasition
1:2.46-2.563 HCRAB)/M 109/12 EMK/Par Bvg(AMS)  Omeec(fubo) 0BT MAKH 278 dege 119
High CH BE - U.TST Rev 9.5 11 Jan 2619
Marker Frequency Meter Det AF Amp/Cbl/FIt Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE018905 r/Pad (dB) Reading Limit dB) (dBuV/m) dB) (Degs) (cm)
(dBuv) 5 (dB/m) (dBuV/m) (dBuV/m)
1 *2.484 44.44 Pk 29.9 -14.7 59.64 - 74 -14.36 278 119 \4
2 *2.484 44.85 Pk 29.9 -14.7 60.05 - - 74 -13.95 278 119 \4
3 *2.484 18.47 VALT 29.9 -14.7 33.67 54 -20.33 - - 278 119 \4
4 *2.484 26.38 VALT 29.9 -14.7 41.58 54 -12.42 - - 278 119 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12148309-E1V3
FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

Renge (6Hz)
1:1-3

IN(-3dB)/ 30k 187716

PEAK/Pur Fug(RMS)  47r

uEED Ptz
nsez(Auta)  9A31

11,UL Fremont — Chomber o 2819 Mar 17:57:88
Rodioted Emissions 3-Meters
— Project Number:12148389
13 Client:SONOS
Config ELT + Support Equipnent
Mode :BPSK 24062
33 Tested by:45256 JB
a5
Peak Lim t CdEul/m)
e
> -
3 5
n
o
— Avg Limit (dBul/m) =
53 q
_ 1
4 o
n 5
P LMW—
35 I TIY et T #ww
bty
.
1 18 18
Frecuercy (Ckz
FEU/UB Ref/Attn Dot/ ficds E Toupsitbde  Fosition E Ref/fttn Dot /g flod o fows/liode  Fasition

Range GGHz)
3518

MAXH B-Z6degs H IMC-3dB) /38 8972

o Sucep P
PEAK/Fur Avg(RHS)  Blnsec(Puto) (8 NEKH

8 358degs H

FCC Part1EC 2. ¢GHz RSZ.TST

Rav 3.5 11 Jon 28°9

HORIZONTAL

11,UL Fremont — Chomber o 2819 Mar 17:57:88
Rodioted Emissions 3-Meters
— Project Number:12148389
13 Client:SONOS
Config EDT + Support Equipnent
Mode 1 8PSK 2402
33 Tested by:45256 JB
a5
B Pzok Lim t CdBEul/m)
7
e
5
3
2 4
3 o
~ _ Avg Limit (dBul/m)
2
3
o
45
6
@
35
.
1 18 18
Frecuerce (Gkz)
Rarge 162) FEU/UB Ref/Attn Dot/ ficds Sumoo Pts  dpsilbde  Fosition Range 6Hz) E Ref/fttn et/ Mods Sucep Pts  ouoofliods  Psition
FCC PartSC 2. ¢6Hz RSZ.TST Rev 9.5 11 Jon 289

VERTICAL
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

RADIATED EMISSIONS

Frequency Meter Det AF Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE018905 tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) 5 (dB/m) (dBuV/m)
*2.246 50.22 PKFH 28.4 -25.9 52.72 - - 74 -21.28 119 283 H
*2.246 42.87 VALT 28.4 -25.9 45.37 54 -8.63 - - 119 283 H
*2.246 51 PKFH 28.4 -25.9 53.5 - - 74 -20.5 355 105 \
*2.246 44.76 VALT 28.4 -25.9 47.26 54 -6.74 - - 355 105 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

MID CHANNEL RESULTS

! 1,UL Fremont — Chomber o 2819 Mar 19:83:41
Rodioted Emissions 3-Meters
— Project Number:12148389
13 Client:SONOS
Config EDT + Support Equipnent
Mode :BPSK 2441
33 Tested by:45256 JB
a5
Peak Lim t CdEul/m)
e
> pu—
3 5
n
o
~ _ Avg Limit (dBul/m) 2
o
1
] L
4
5
" Fh o
35 A o o -
PRI o e
.
1 18 18
Frecuercy (Ckz
Rarge 162) FEU/UB Ref/Attn Dot/ ficds Sumoo Pts  dups/lbde  Fosition Range 6Hz) E Ref/fttn Dot/ Mods Sucep Pts  ouoofliods  Psition
1:1-3 3B/ 167718 PERK/Pur AeglR1S)  ATmsesChute) 9831 MAKH B36Bego H | 3318 -/ 8/ PEAK/Fur AegRMS)  Dlnsechuto) 18k NAKH 8-FBdegs H
FCC Part!EC 2.¢GHz RSZ.TST Rzv 9.5 11 Jan 269
! 1,UL Fremont — Chomber o 2819 Mar 19:83:41
Rodioted Emissions 3-Meters
— Project Number:12148389
13 Client:SONOS
Config EDT + Support Equipnent
Mode 1 8PSK 2441
33 Tested by:45256 JB
a5
B Pzok Lim t CdBEul/m)
7
e
S
ER
3 :
~ o Avg Limit (dBul/m)
° ]
o
45
=]
&)
35
.
1 18 18
Frecuerce (Gkz)
Rarge 162) FEU/UB Ref/Attn Dot/ ficds Sumoo Pts  dpsilbde  Fosition Range 6Hz) E Ref/fttn et/ Mods Sucep Pts  ouoofliods  Psition
FCC PartSC 2. ¢6Hz RSZ.TST Rev 9.5 11 Jon 289

VERTICAL
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

RADIATED EMISSIONS

Frequency Meter Det AF Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE018905 tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) 5 (dB/m) (dBuV/m)
*2.285 48.18 PKFH 28.5 -25.8 50.88 - - 74 -23.12 309 359 H
*2.285 40.35 VALT 28.5 -25.8 43.05 54 -10.95 - - 309 359 H
*2.285 52.63 PKFH 28.5 -25.8 55.33 - - 74 -18.67 263 134 \
*2.285 46.4 VALT 28.5 -25.8 49.1 54 -4.9 - - 263 134 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12148309-E1V3
FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

HIGH CHANNEL RESULTS

11,UL Fremont — Chomber o 2819 Mar 21:43:27
Rodioted Emissions 3-Meters
— Project Number:12148389
13 Client:SONOS
Config ELT + Support Equipnent
Mode :BPSK 2480
33 Tested by:45256 JB
35
Peak Lim t CdEul/m)
e
> -
3 5
n
o
~ _ Avg Limit (dBul/m) 2
o
1
47 t e - L
hm"“ s B b 4A~J‘“"V*
35 b R
P et W
55

[

Range iGHz) I/VBW
115 1N (-3dB)/ 3Bk

18 18
Frecuercy (Chz)
Ref/Atin  Det/fvg Mcde Sueea Ptz {Sups/thde  Position Range (GHz) R3WABL Ref/fttn  Det/fvg Mode Sueep Pts  #5woaMode  Pasition
167/18 PEAK/Pur Fug(RMS)  47msez(Aulo) 9831 MAXH B-Z6degs H R IMC-3dB) /38 8972 PEAK/Fur ArgRMS)  Flnsecthuto) 1Bk MAKH B-368degs H

FCC Part1EC 2. ¢GHz RSZ.TST

Rav 3.5 11 Jon 28°9

HORIZONTAL

11,UL Fremont — Chomber o 2819 Mar 21:43:27
Rodioted Emissions 3-Meters
— Project Number:12148389
13 Client:SONOS
Config EDT + Support Equipnent
Mode 1 8PSK 2480
33 Tested by:45256 JB
a5
B Pzok Lim t CdBEul/m)
7
e
3 Lo
3 3
3 4
~ o Avg Limit (dBul/m) *
° D
o
45
£
G
35
.
1 18 18
Frecuerce (Gkz)
Rarge 162) FEU/UB Ref/Attn Dot/ ficds Sumoo Pts  dpsilbde  Fosition Range 6Hz) E Ref/fttn et/ Mods Sucep Pts  ouoofliods  Psition
FCC PartSC 2. ¢6Hz RSZ.TST Rev 9.5 11 Jon 289

VERTICAL
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

RADIATED EMISSIONS

Frequency Meter Det AF Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE018905 tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) 5 (dB/m) (dBuV/m)
*2.324 51.38 PKFH 28.8 -25.8 54.38 - - 74 -19.62 111 304 H
*2.324 43.65 VALT 28.8 -25.8 46.65 54 -7.35 - - 111 304 H
*2.324 53.62 PKFH 28.8 -25.8 56.62 - - 74 -17.38 269 206 \
*2.324 47.49 VALT 28.8 -25.8 50.49 54 -3.51 - - 269 206 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

9.2. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

13DUL Fremant - Chamber K 2819 Maor 8 f1:85:86
8
RF Emissions
Project Number: 12148389
18 Client :Sonos
Config:EUT + Support Equipment
Mode :BT lorst Case
9g Tested by: 12981 Ki
70kt Peak Limit. CdBulim)
T —
—
50 T
P P— TTe—
» e e
DG 38 g I} 4. LB 1 )] it \\\
J
= T —
T 2
Ui 8 4
18 VRN (=]
WM L
—3gldg S —
A ’
-50 J&nhﬂ\ ]y M} m Mj o
¥¥ "‘f’W‘w?' i i J u f L‘v bl
TR N
. BeB1 A 1 18 38
Frequency (MHz)
Range (MHz) RBUAVBW Ref/Atin  Det/fvg Mode Sueep Pts  #Sups/Mode Position Range (MHz) RBUI/VBY Ref/fttn  Det/fvg Mode Sueep Pts  #Swps/Mode  Position
1:.089-.15 188(-3d6)/388  91/4 PERK/Pur Avg(RMS)  B4nsec(Auto) |6k MAXH Bdegs 4 : g EAK M F H l:
2:.15-.49 18k(-3dB)/3Bk  87/8 PEAK/Pur Avg(RMS)  Auta 2Tk MAXH B-368cege 7:1-1.785 18k(-3dB)/30k  87/8 PEAK/Pur Avg(RMS)  Auto 16k MAXH 6-360degs
3:.49-1 18k(-3dB)/3Bk  87/8 PEAK/Pur Avg(RMS)  Auto 16k MAXH B-368dege. 8:1.785-30 18k(-3dB)/3Bk  87/8 PEAK/Pur Avg(RNS)  Auto 27 HAxH 8-368degs
4 3 186 i) 4 K /F v ) dmse A Bk M A 0 1 i[5 8 EAK r M F H %
18 (~3dB) /38 (] EAK/Pur Avg(RHS) o ‘ Tk MW 8-368dege 8:1.785-30 Bk(-3c8)/30  87/8 EAK g(RMS)  Auto 2 e B-360degs
FCC 15.268 Below 3@MHz TST Rev 9.5 11 Jan 2619
Below 30MHz Data
Marker Frequency Meter Det Loop Cables w/ Dist Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna PRE0186650 Corr Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs)
(dBuVv) (ACF) 300m (dBuVolts)
1 .02543 2291 Pk 58.4 -32.2 -80 -30.89 59.48 -90.37 39.48 -70.37 0-360
2 .05134 21.12 Pk 57 -32.2 -80 -34.08 53.38 -87.46 33.38 -67.46 0-360
5 .02543 20.29 Pk 58.4 -32.2 -80 -33.51 59.48 -92.99 39.48 -72.99 0-360
6 .05135 18.32 Pk 57 -32.2 -80 -36.88 53.37 -90.25 33.37 -70.25 0-360
Marker Frequency Meter Det Loop Antenna Cables w/ Dist Corr 30m (dB) Corrected QP Limit Margin Azimuth
(MHz) Reading (ACF) PRE0186650 40Log Reading (dBuVv/m) (dB) (Degs)
(dBuV) (dBuVolts)
3 .85979 23.92 Pk 56.3 -32.1 -40 8.12 28.93 -20.81 0-360
7 .86182 22.82 Pk 56.3 -32.1 -40 7.02 28.91 -21.89 0-360
4 28.68471 36.48 Pk 32.6 -31.6 -40 -2.52 29.5 -32.02 0-360
8 23.12612 34.08 Pk 34 -31.6 -40 -3.52 29.5 -33.02 0-360

Pk - Peak detector
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REPORT NO: 12148309-E1V3
FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

9.3. WORST CASE BELOW 1 GHZ

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

9,UL Fremont — Chomber o 28198 Mar 7 22:04:44
Rodioted Emissions - 3 Meters
— Project Number:12148389
3 Client:Sonos
Config ELT + Support Equipnent
Mode:BT Uors: Cose
73 Tested by:45256 JB
-5
55
e
~
> 47
3 JTRCTTmiTan oty m)
n
o
15
o
255,
”"VWI\!‘L V‘»MWMMW m ‘”
36 168 1668
Frecuerce (Mk-z)
Renge i1Hi2) FEL/UBU Ref/Attn Dot/ fds Sunoo Pts dups/lbde  Fosition Range (Hz) T Ref/fttn Dot/ Mods Sucep Pts  ouoofliods  Psition
1:36-200 12BRCEB)/ N /1B PEAK/LogPurVideo  dnsec(uto) 4838 MAKH B-36Bdego H | 3:200-1608 1ZKC6B /1N 97/ PEAR/LogPa—Videc llnsec(Putc) 8808 NAXH 8-FBdegs H
FCC Part!SC 33-188BHz . TST Rev 9.5 11 Jon 289

HORIZONTAL

9JJL Fremont - Chamber o 2819 Mar 7 22:04:44
Rodioted Emissions - 3 Meters
_ Project Number: 12148383
3 Client:Sonos
Config EDT + Support Equipnent
Mode:BT Uors: Cose
75 Tested by:45256 JB
=5
55
/_\E F
~
> 47 y
S ¥ S T N e W IV D) i 5
Y [ Q
E 2
= 5 5
_ Q
3
25
15
36 168 1668
Frecuerce (Mkzd
Rage i1Hi2) I Ref/Attn Dot/ fcds Sumoo Pts  dups/lbde  Fosition Range (Hz) E Ref/fttn Dot/ Mods Sucep Pts  ouoofliods  Psition
FCC Part!SC 33-188BHz . TST Rev 9.5 11 Jon 289

VERTICAL
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

Below 1GHz Data

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

1 105.9246 49.7 Pk 17.9 -30.9 36.7 43.52 -6.82 0-360 198 H
2 105.7121 51.44 Pk 17.8 -30.9 38.34 43.52 -5.18 0-360 101 V
3 * 245.0059 54.78 Pk 17.5 -30.2 42.08 46.02 -3.94 0-360 101 H
* 245.0548 53.3 Qp 17.5 -30.2 40.6 46.02 -5.42 88 115 H

4 481.0365 49.82 Pk 23.6 -29.4 44.02 46.02 -2 0-360 198 H
481.107 46.55 Qp 23.6 -29.4 40.75 46.02 -5.27 108 172 H

5 * 242.4055 49.57 Pk 17.5 -30.2 36.87 46.02 -9.15 0-360 101 \
6 477.036 47.55 Pk 23.6 -29.5 41.65 46.02 -4.37 0-360 198 \
477.094 46.03 Qp 23.6 -29.5 40.13 46.02 -5.89 196 192 \

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

Page 61 of 68

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: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

9.4. WORST CASE 18-26 GHZ

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

1QEUL EMC 2019 Mar 11 16:82:17
RF Emissions
= Order Number: 12148389
9 Client:Sonos
Conf iguration EUT + Support Equipment
Mode BT Worst Case
85 Tested by / SN:19498 ER
75 Peok Limit C(dBul/m)
E
2
4
%65
5
T Avg Limit (dBul/m)
~ 55
0
2
o
>
5
w
o
25
5
18 26
Frequency (GHz)
Rarge (6z) REW/VBl Fef/Attn  Det/fvg Hode Suecp Pis fupsMode Lokel Range (EHz) EE Ref/ftin  Det/fvg fode Sucep Pts Foupsiliode Label
111826 W3E/H e PEAK/LogPur—Viden  Iemsec(futor BT HAH Hor zontal
18-266Hz Test. 15T Rev 9.3 22 Jun 2018
1QEUL EMC 2619 Maor 11 16:82:17
RF Em 123> 10Ns
- Order Number: 12148389
9 Client:Sonos
Canfiguration EUT + Suppart Equipment
Mode BT lWorst Case
85 Tested by / SN:19498 ER
75 Peok Limit (dBul/m)
©
5]
- B5
C
[
= . .
Avg Limit (dBul/m)
— 5':
0
o
3
o] 5
& 4
5 4 b
355 2 e R e
-5
5
18 26
Freguency (GHz)
Rarge (6z) E Fef/Attn  Det/fvg Hode Sueep Pis  fupsMode Lokel Range (EH2) EEE] Ref/ftin  Det/fvg fode Sucep Pts #oupsiliode Label
18-266Hz Tect.TST Rev 9.5 22 Jun 2618

Page 62 of 68

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: 12148309-E1V3

FCC ID: SBVRMO017

DATE: 7/30/2019
IC: 5373A-RM017

18 - 26GHz DATA

Marker Frequenc Meter Det T448 AF Amp/Cbl (dB) Dist Corr Corrected Avg Limit Margin Peak Limit PK
y Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin
(GHz) (dBuV) (dBuVolts (dB)
1 20.897 70.79 Pk 33.2 -57.1 -9.5 37.39 54 -16.61 74 -36.61
2 22.191 69.29 Pk 33.4 -57.3 -9.5 35.89 54 -18.11 74 -38.11
3 23.608 70.13 Pk 33.9 -56.6 -9.5 37.93 54 -16.07 74 -36.07
4 22.187 69.76 Pk 33.5 -57.2 -9.5 36.56 54 -17.44 74 -37.44
5 19.629 69.72 Pk 32.6 -56.6 -9.5 36.22 54 -17.78 74 -37.78
6 25.189 67.66 Pk 34.7 -55.2 -9.5 37.66 54 -16.34 74 -36.34
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REPORT NO: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Fregquency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 6t 56 560 to 46
0.5-5 56 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

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: 12148309-E1V3 DATE: 7/30/2019
FCC ID: SBVRMO017 IC: 5373A-RM017

AC Power Line Norm

LINE 1 RESULTS

WZBUL Fremont, CA CE Room 8 Mar 2819 17:42:46
Conducted RFI Uoltage
Project No:12148389
186 Cl iént Name : Sonos
EUT Config:EUT+Support Zquipment
Test Uolt/Freq: 128U_6BHz
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Frequency (MHz)
Fange (MHz) REW/UBW Ref/fttn  Det/Avg Mode Sueep Fis  #Swps/Mode  Lobel Range (MHz) RBU/UBW Ref/fttn  Det/Avg Mode Sweep Pts  #Sups/Moce  Lasel
1:.15-38 Gk (-6dB) /- 82/10 Op/Cal 1a/2. 250z 133 I/URIT Line-LI
FCCtS CE Closs B 158kHz-33MHz Stepping.TST 33915 24 Feb 2616 Rev 9.5 26 Moy 261E
Range 1: Line-L1 .15 - 30MHz
Marker Frequenc Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuV) C1&C3 dBuv Class B (dB) Class B (dB)
QP Avg
1 .159 34.3 Qp 1 0 10.1 44.5 65.52 -21.02 - -
2 15675 18.81 Ca 1 0 10.1 29.01 - - 55.63 -26.62
3 .4605 30.96 Qp 0 0 10.1 41.06 56.68 -15.62 - -
4 46275 23.11 Ca 0 0 10.1 33.21 - - 46.64 -13.43
5 1.4955 18.44 Qp 0 1 10.1 28.64 56 -27.36 - -
6 1.4955 12.35 Ca 0 1 10.1 22.55 - - 46 -23.45
7 2.841 24.13 Qp 0 1 10.1 34.33 56 -21.67 - -
8 2.84325 15.32 Ca 0 1 10.1 25.52 - - 46 -20.48
9 5.43525 18.78 Qp 0 1 10.1 28.98 60 -31.02 - -
10 5.4375 11.47 Ca 0 1 10.1 21.67 - - 50 -28.33
11 13.56 12.86 Qp 1 .2 10.2 23.36 60 -36.64 - -
12 13.56 2.41 Ca 1 .2 10.2 12.91 - - 50 -37.09
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LINE 2 RESULTS

1ZQUL Fremont, CA CE Room 8 Mar 2819 17:42:46
Conducted RFIT Uoltoge
Project No:12148389
186 cl iénttNume ‘Sonos
EUT Config:EUT+Suppart Zquipment
Teet Uslt/Freq: 12BU_6BHz
92 Test By: 16069 06
78
R
‘“;’ [ CFR 47 Far 5 Closs B Avg
3 50
E 5 15
© 36 6 1ug
4 A 17 Bl ZD1
b 108 &) 27
22 Ry A = 53
‘;D
8
-6
15 1 [iz] 39
Frequency (MHz)
Fange (MHz) REL/UBY Ref/Pttn  Det/Avg Mock Susep Fts  #hups/Mode  Lobel Range (MHz) RBI/UBL Ref/fttn  Det/ivg Mode Swesp Pts  #5ups/Moce  Lasel
FCCIS CE Close B 158kHz-33MHz Stepping.TST 33915 24 Feb 2816 Rev 9.5 26 Moy 261E
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
(MHz) Readin Cables (dB) Reading Part 15 Margin Part 15 )Margin
g C2&C3 dBuv Class B (dB) Class B (dB)
(dBuV) QP Avg
13 15225 32.7 Qp 1 0 10.1 42.9 65.88 -22.98 - -
14 15225 17.22 Ca 1 0 10.1 27.42 - - 55.88 -28.46
15 .4605 30.45 Qp 0 0 10.1 40.55 56.68 -16.13 - -
16 .465 22.88 Ca 0 0 10.1 32.98 - - 46.6 -13.62
17 1.49325 18.12 Qp 0 1 10.1 28.32 56 -27.68 - -
18 1.491 11.9 Ca 0 1 10.1 22.1 - - 46 -23.9
19 2.8365 25.39 Qp 0 1 10.1 35.59 56 -20.41 - -
20 2.8185 16.47 Ca 0 1 10.1 26.67 - - 46 -19.33
21 5.3835 20.66 Qp 0 1 10.1 30.86 60 -29.14 - -
22 5.37675 13.31 Ca 0 1 10.1 23.51 - - 50 -26.49
23 13.47675 6.86 Qp 1 2 10.2 17.36 60 -42.64 - -
24 13.47675 2.3 Ca 1 .2 10.2 12.8 - - 50 -37.2
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