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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Sonos Inc.
614 Chapala St.
Santa Barbara, CA, 93101, U.S.A.
EUT DESCRIPTION: 802.11 a/b/g/n/ac/ax 2x2 Client Device with BT and BLE
MODEL: S39
BRAND: SONOS
SERIAL NUMBER: Radiated Sample: A100 2207CP F0-F6-C1-A0-0D-80:1 and

A100 2207CP F0O-F6-C1-A0-0D-CC:9
Conducted Sample: 7885B

SAMPLE RECEIPT DATE: 2022-07-25

DATE TESTED: 2022-07-25 to 08-23
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 + A1 +A2 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 A2LA, NIST, any agency of
the Federal Government, or any agency of the U.S. government.
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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

2. TEST RESULTS SUMMARY

This report contains data provided by the customer which can impact the validity of results. UL
Verification Services Inc. is only responsible for the validity of results after the integration of the
data provided by the customer.

Below is a list of the data provided by the customer:
1. Antenna gain and type (see section 6.3)

FCC Clause | ISED Clause Requirement Result Comment

Reporting Per ANSI C63.10,

See Comment Duty Cycle purposes only Section 11.6.

See Comment RSS-GEN 6.7 20dB BW/99% OBW Reporting ANSI C63.10 Sections
purposes only 6.9.2 and 6.9.3

15.247 (a)(1) RSS-247 (5.1) (b) |Hopping Frequency Separation Compliant None.

15.247 (a)(1)(ii)) |RSS-247 (5.1) (d) |Number of Hopping Channels Compliant None.

15.247 (a)(1)(iii)) |RSS-247 (5.1) (d) |Average Time of Occupancy Compliant None.

15.247 (b)(1) RSS-247 (5.4) (b) |Output Power Compliant None.
Reporting Per ANSI C63.10,

See Comment Average Power purposes only Section 11.9.2.3.2.

15.247 (d) RSS-247 (5.5) Conducted Spurious Emissions Compliant None.

15.209, 15.205 g?g'GEN 8.9, Radiated Emissions Compliant None.

15.207 RSS-Gen 8.8 AC Mains Conducted Emissions | Compliant None.
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REPORT NO: 14093504-E1V2 DATE: 2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

3. 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 v05r02,
KDB 414788 D01 Radiated Test Site vO1r01, RSS-GEN Issue 5 + A1 + A2, and RSS-247 Issue
2.

4. FACILITIES AND ACCREDITATION

UL Verification Services Inc. is accredited by A2LA, Certificate Number #0751.05, for all testing
performed within the scope of this report. Testing was performed at the locations noted below.

Address ISED CABID | ISED Company Number | FCC Registration

Building 1:

47173 Benicia Street uUs0104 2324A 208313
Fremont, CA 94538, U.S.A
Building 2:

O @ 47266 Benicia Street uso0104 22541 208313
Fremont, CA 94538, U.S.A
Building 4:

47658 Kato Rd uUs0104 2324B 208313

Fremont, CA 94538, U.S.A
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REPORT NO: 14093504-E1V2 DATE: 2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

5. DECISION RULES AND MEASUREMENT UNCERTAINTY
5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES
The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER ULab
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.78 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.87 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.73 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29dB

Uncertainty figures are valid to a confidence level of 95%.

5.4. 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)

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

Page 9 of 72

UL VERIFICATION SERVICES
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



REPORT NO: 14093504-E1V2 DATE: 2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is an 802.11 a/b/g/n/ac/ax 2x2 Client Device with BT and BLE.

This report covers BT radio.

6.2. 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 12.51 17.82
2402 - 2480 Enhanced DQPSK 12.44 17.54
2402 - 2480 Enhanced 8PSK 12.44 17.54
6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna gain and type as provided by the manufacturer are as follows:

The radio utilizes a PCB antenna, with maximum gain of 1.2 dBi.

6.4. SOFTWARE AND FIRMWARE
The EUT software used during testing was 70.1-29190-diag.

The test utility software used during testing was GUI_V8.
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6.5. 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.

GFSK, DQPSK, 8PSK average power are all investigated, The GFSK and 8PSK power are the
worst case. Testing is based on these modes to showing compliance.

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

GFSK mode: DH5
8PSK mode: 3-DH5
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6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
Laptop Lenovo T460s PCOJMBFS8 Doc
Lap:\%g&g be Lenovo ADLX90NLC2A 11S45N0247Z1ZSHH448JEY Doc
USB'ﬁdto Ethernet Plugable USB2-E100 8CAE4CE46AFA Doc
apter
USB-C to USB-A Amazon Basics | L6LUC160-CS-R Doc
Female Adapter
/O CABLES (CONDUCTED TEST)
Cable # of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
AC Mains to
. EUT/Spectrum
1 AC 3 AC Un-shielded 1.25 Analyzer/AC/DC
Adapter
2 DC 1 DC Un-shielded 1 AC/DC Adapter to
Laptop
i Laptop to USB
3 Ethernet 1 RJ45 Un-shielded 1.5 Ethernet Adapter
. USB Ethernet
4 USB-A 1 USB-A Shielded 0.05 Adapter to USB
EUT to USB-
5 USB-C 1 USB-C Shielded 0.05 C/USB-A Female
Adapter
6 | SMA Cable 1 SMA Un-Shielded 0.1 EUT to Spectrum
Analyzer
I/O CABLES (RADIATED TEST)
Cable # Of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
AC Mains to
. EUT/Spectrum
1 AC 3 AC Un-shielded 1.25 Analyzer/AC/DC
Adapter
2 DC 1 DC Un-shielded 1 AC/DC Adapter to
Laptop
. Laptop to USB
3 Ethernet 1 RJ45 Un-shielded 10 Ethernet Adapter
. USB Ethernet
4 USB-A 1 USB-A Shielded 0.05 Adapter to USB
EUT to USB-
5 USB-C 1 USB-C Shielded 0.05 C/USB-A Female
Adapter
6 | SMA Cable 1 SMA Un-Shielded 10 EUT to Hom
Antenna
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TEST SETUP

The EUT is a stand-alone unit, and the radio is exercised remotely by Sonos Compliance GUI
test utility software via ethernet.

SETUP DIAGRAM

Radiated Configuration

Control Room

Spectrum Analyzer

|
I
|
N :
1
EUT | '
I
— s - 3 | ey 1
| 2
| AC/DC
| Adapter
1 I
1
|
AC MAINS !
|
I
Conducted Configuration
Laptop

Spectrum Analyzer

AC/DC Adapter [

| S |

1 1

AC MAINS
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DATE: 2022-10-03
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7. 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 NIL?m SSL} I‘éaslt
Anteng%,MB:'(;igb;gdH?ybrid, Sunol Sciences Corp. JB3 171862 3(9)2228 382218
Amplifier, 10KHz to 1GHz, 32dB  SONOMA INSTRUMENT 310N 20654 | oo 2%
Antenna, Horn 1-18GHz ETS'Li”dgTrg‘(;SC)Edar Park, 3117 80402 32_2(‘;35' (2)(7)_2025'
Amplifier, 100MHz-18GHz AMPLICAL AMP0.1G18-47-20 185686 20237 | 2022
04-19  04-19
EMITEST RE;ELYER' with B8 Rohde & Schwarz ESWA44 169937 32_2236 (2)(2’_2226
EMI TEST RECEIVER Rohde & Schwarz ESW44 169927 (2)22133 (2)(2)2123
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B 81138 igzlzs 582113
Amplifier 18-26.5GHz, +5Vd, AMPLICAL AMP18G26560 215705  ooor | 2020
Antenna, Passive Loop 30Hz - ELECTRO METRICS EM-6871 210000 200w 202
Antenna, Pas;éﬁﬁzc"’p 100KHz - & EcTRO METRICS EM-6872 219911 (2)(5)_21% (2)2_2126
Spectrum A”Z‘Lyezarz' PXA,3Hzto ' Agilent Technologies N9030A gosgs = oo 2922
Power Metg:'ai;fj”es single evsight Technologies Inc N1911A Tizes | S0ar 2922
Powertfigscf"ljz"j\;vfféf:a C?OMHZ Keysight Technologies Inc N1921A 90419 33_252' 32_2022'
AC Line Conducted

LIS Communications, Inc | 2o1a80v | 175765 0150 | Giae
EMI TEST RECEIVER Rohde & Schwarz ESR 03091 2923 2022
0221 0221
Transient Limiter Com-Power LIT-930 127455 32_252' (233_2022'

UL TEST SOFTWARE LIST

Radiated Software UL UL EMC Ver 2022-07-06
Antenna Port Software UL UL RF Ver 2022.5.31
AC Line Conducted Software UL UL EMC Rev 9.5, 2022-02-17
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8. 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 Freqguencies: 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, 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3, 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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REPORT NO: 14093504-E1V2
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DATE: 2022-10-03
IC: 5373A-RM039

9. ANTENNA PORT TEST RESULTS

ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

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

ON TIME AND DUTY CYCLE RESULTS

Rei
- A
In

Frequency

¢ 2.4410000 GHz

o RBW 10 Mz
1S5 ms » VBW 10 Mz
Notch 0

s6L

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 2.876 | 4.999 0.575 57.5249 2.40 0.348
Bluetooth 8PSK 2.879 | 5.005 0.575 57.5354 2.40 0.347
DUTY CYCLE PLOTS
e el el | A o o

Frequency 2.4410000 GHz

70 deuy

20 da

ot
CFzaal Gz

7 Marker [ able

M1 1 1.36346 ms
2.87558 ms
4.99884 ms

o deuy
lcF zas1 oz

7 Marker Table

1.19487 ms
2.87945 ms
5.00466 ms

10:23:44 25.07.2022

10:27:49 25.07.2022

BLUETOOTH GFSK

BLUETOOTH 8PSK
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9.2. 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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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 800.5 761.36

Mid

2441

800.4

760.97

High

2480

800.5

758.96

Agilent Spectrum Analyzer - AP2022.

5.31,39005,

Agilent Spectrum Analyzer - AP2022.5.31,39005,

L ; I EE T i 0653549 P 1 2, 2122 A Sise LEENALTD 106 58,44 M M35, 2025
enter Freq 2.402000000 GHz Genter Freq: 2402000000 GHz Radio Std: None Frequency [Center Freq 2.441000000 GHz CenterFreq: 2441000000 GHz Radio Std: None Frequency
ig: — == Trig:Free Run AvglHold: 20120
MFGuinlow  HAtien:30 48 Radio Device: BTS FCainiow  #AZeN:30 B Radio Devics: BTS
Ref Offset 10.8 dB Ref Offset 108 dB
0 dBid: Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
Center Freq| Center Freq
2.402000000 GHz] I 2441000000 GHz
1o
I
"
"
ac
"
Center 2402 GHz Span 2 MHz p=— Center 2441 GHz Span 2 Mz CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 300,000 kHz #Res BW 30 kHz #/BW 01kHz #Sweep 100 ms, 200,000 kz
Auto Wan| Man,
Occuplied Bandwidth Total Power 14.6 dBm Occupied Bandwidth Total Power 14.5 dBm
761.36 kHz p—— 760.97 kHz p——
Transmit Freq Error -344 Hz OBW Power 99.00 % O Hz Transmit Freq Error 851 Hz OBW Power 99,00 % OHz
x dB Bandwidth 800.5 kHz x dB -20.00 dB x dB Bandwidth 800.4 kHz xdB -20.00 dB
sc stans -

LOW CHANNEL

MID CHANNEL

Agilent Spectrum Analyzer - AP2022.5.31, 39005,
El SENSEIN LIGN AUTO |06°52:24 FM ) 26, 2022
Center Freq: 2 480000000 GHz Radio Std: None Frequency
=== Trig:Free Run AvglHold: 20120
#IF Gain:Low WAen: 30 dB Radie Device: BTS
Ref Offset 10.8 dB
10deidiy Ref 20.00 dBm
Log T
‘ Center Freq
0.0 2.480000000 GHz,
100
e
i
40.0
Center 2.48 GHz Span 2 MHz. CF Step)
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms, 20moaeh
Man
Occupied Bandwidth Total Power 14.5 dBm
758.96 kHz FreqOffset
Transmit Freq Error -162 Hz OBW Power 99.00 % OHz
x dB Bandwidth 800.5 kHz * dB -20.00 dB
e m——
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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.260 1.1747

Mid

2441

1.262

1.1747

High

2480

1.261

1.1703

Agilent Spectrum Analyzer - AP2022.5.31,39005,
v AL o : Frequency p T S SLISHALTD (07031 P 025, 20ez Frequency
Cantar Freq: 2402000000 GHz Radio Std: None T Center Fraq: 2441000000 GHz Radio Std: None
enier Freq 2402000000 GHz ] o2 2oy RO (e fis Trig FresRun . AvaHeld;2020
MFGaindow  HAtten:30 8 Radio Device: BTS HFGaincLow  #Aten: 30 4B Radio Device: BTS
Ref Offset 10.8 dB Ref Offset 108 dB
0 dBidiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
Center Freq| CenterFreq
2.402000000 GHz| 0.0 2.441000000 GHz
00
i«
"
i
0.0 oo L o]
T
Center 2402 GHz Span 3 MHz, CFStep Center 2.441 GHz Span 3 MHz, CF Step)
#Res BW 30 kHz #VBW 91kHz #8weep 100 ms 300,000 kHz #Res BW 30 kHz FVBW 01 kHz #Sweep 100 ms 300,000 kH2|
Auto. Man B . Man|
Occupied Bandwidth Total Power 12.5dBm Occupied Bandwidth Total Power 12.6 dBm
1.1747 MHz Freqorest 1.1747 MHz preqome]
Transmit Freq Error -5.425 kHz OBW Power 99.00 % 0Hz Transmit Freq Error -6.930 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.260 MHz x dB -20.00 dB x dB Bandwidth 1.262 MHz xdB -20.00 dB
. - [S—
] LENAITE o0z 4 425, 30
Center Freq: 2 480000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold: 20120
#IFGain:Low #Amen: 30 dB Radio Device: BTS
Ref Offset 10.8 dB
10 dBidiy Ref 20.00 dBm
Log
Center Freq
0.0 2.480000000 GHz,
no
i
.
i
1 E— 11 Y
i
Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms, e Step
Man|
Occupied Bandwidth Total Power 12.6 dBm
1.1703 MHz FreqOfiset
Transmit Freq Error -6.946 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.261 MHz x dB -20.00 dB
= p—

Page 19 of 72

UL VERIFICATION SERVICES

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




REPORT NO: 14093504-E1V2 DATE: 2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

9.3. 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 VBW >= RBW. The sweep time is coupled.

RESULTS
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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Agilent Spectrum Analyzer - AP2022.5.31,39005,

L RF So@  DC SERSEINT ALIGNAUTO  |10:27:51 PM Jul26, 2022
Center Freq 2.441500000 GHz ] #Avg Type: RMS TRACE|L -5 156
PHO: Wide o 1rg:Free Run Avg|Held:>100/100 TVPE | it
IFGain:Low #Atten: 40 dB DET|F MMMM K

Frequency

Ref Offset 10.8 dB

10 dBidiv.~ Ref 30.00 dBm
Log

AMkr1 1.000 MHz
-0.070 dB

Auto Tune

00

0.0

Center Freq|
2.441500000 GHz

0.00

-10.0

StartFreq
2.439000000 GHz|

-200

-30.0

Stop Freq
2.444000000 GHz

-40.0

CF Step
500.000 kHz|

Auto Man

-50.0

-B0.0

Freq Offset
0Hz

Center 2.441500 GHz

Res BW 300 kHz #VBW 910 kHz

Span 5.000 MHz

Sweep 2.533 ms (1001 pts)

IMSG

STATUS.

HOPPING FREQUENCY SEPARATION PLOT

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Agilent Spectrum Analyzer - AP2022.5.31,39005,

L RF S0 DC SENSEINT] ALIGN AUTOD 10:42:43 PM Jul 26, 2022 E
Center Freq 2.441500000 GHz #Avg Type: RMS TRACE[1 - 2456 requency
PRO: Wide 50 Trig: Free Run AvglHeold:>100/100 TYPE|M
IFGain:Low RAtten: 40 dB DET|P M MMM M
Auto Tune|
Ref Offset 108 dB AMkr1 1.000 MHz
1L%gBldi\r Ref 30.00 dBm -1.453 dB
Center Freq
e 2441500000 GHz
10.0 ‘
StartFreq
0o 2.439000000 GHz|
o Stop Freq
2.444000000 GHz|
-200
0.0 CF Step
500.000 kHz
Auto Man
-40.0
0 Freq Offset
' 0Hz
-60.0
Center 2.441500 GHz Span 5.000 MHz
|#Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
IMSG STATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 14093504-E1V2 DATE: 2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

9.4. 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: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Agilent Spectrum Analyzer - AP2022.5.31,39005,

L [ S1g DO SENSE:INT ALIGNAUTO | 10:25:45 PM Jul26, 2022 E
Center Freq 2.440000000 GHz Avg Type: Log-Pwr TRACE‘ 3456 requency
PNO: Fast ) Trig: Free Run Avg|Hold:>100/100 TYPE‘
IFGain:Low Atten: 30 dB per|P WM
Auto Tune
Ref Offset 10.8 dB
10 dBidiv. - Ref 30.00 dBm
Log
Center Freq|
200 2.440000000 GHz
100
StartFreq
- 2390000000 GHz
-7.30 e
oo Stop Freq
2.490000000 GHz
200
500 CF Step
10.000000 MHz|
Auto Man
-40.0 s
o Freq Offset
0Hz
-60.0
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

100MHz SPAN

Agilent Spectrum Analyzer - AP2022.5.31,39005,

L RF s0e DO SENSE:INT) ALIGN AUTO 10:20:37 PM Jul 26, 2022 E
Center Freq 2.415000000 GHz #Avg Type: RMS S EERET requency
PNO: Wide 5 Trig: Free Run Avg|Hold:>100/100 TYPE“ 1
IFGain:Low Atten: 30 dB pEr|P WA
Auto Tune
Ref Offset 10.8 dB
10 dBidiv.  Ref 30.00 dBm
Log
Center Freq
208 2.415000000 GHz
100
StartFreq
. 2.400000000 GHz
oo Stop Freq
2.430000000 GHz
200
00 CF Step
3.000000 MHz
Auto Man
400
o Freq Offset
0Hz
500
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 14093504-E1V2 DATE: 2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

Agilent Spectrum Analyzer - AP2022.5.31,39005,

L RF S0Q DO SENSE:INT] ALIGN AUTC 10:22:30 PM Jul 26, 2022 Fi
[Center Freq 2.445000000 GHz ) #Avg Type: RMS TRACE[TZ 55 6 requency
PNO: Wide (50 Trig: Free Run Avg|Hold:>100/100 TVPE
IFGain:Low Atten: 30 4B per[P WA
Auto Tune,
Ref Offset 10.8 dB
10 dBidiv  Ref 30.00 dBm
Log
Center Freq
200 2.445000000 GHz
100
StartFreq
0o 2.430000000 GHz,
0 Stop Freq
2.460000000 GHz
200
00 CF Step
3.000000 MHz
IAuto Man
400
0 Freq Offset
0 Hz|
-60.0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

30MHz SPAN, SEGMENT 2 OF 3

Agilent Spectrum Analyzer - AP2022.5.31,39005,

L RF So0g DO SEMNSE:INT) ALIGNAUTO 10:24:19 PM Jul 26, 2022
Center Freq 2.475000000 GHz ] #Avg Type: RMS mect[-ziop |  Freauency
PNO: Wide o Trig:Free Run Avg|Hold:>100/100 TVPE |l ekl
IFGainLow  Atten: 30 dB per[P WA
Auto Tune
Ref Offset 10.8 dB
10 dBidiv. - Ref 30.00 dBm
Log
Center Freq
00 2.475000000 GHz|
100
StartFreq
oo 2.460000000 GHz|
0 Stop Freq
2.490000000 GHz|
200
500 CF Step
3.000000 MHz
JAuto Man
00
o Freq Offset
0Hz
500
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 14093504-E1V2 DATE: 2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Agilent Spectrum Analyzer - AP2022.5.31,39005,

L RF sog DO SEMNSE:INT] ALIGNAUTD 10:40:10 PM Jul 26, 2022 E
Center Freq 2.440000000 GHz ] Avg Type: Log-Pwr IR requency
PNO: Fast () Trig: Free Run Avg|Hold:>100/100 TVPE |1 ikl
IFGain:Low Atten: 30 4B pEr|P MMM
Auto Tune
Ref Offset 10.8 dB
10 dBidiv. Ref 30.00 dBm
Log
Center Freq
200 2.440000000 GHz
100
StartFreq
0o 2.390000000 GHz,
-7.28 db
A0 Stop Freq
2.450000000 GHz
200
00 CF Step
’ 10.000000 MHz
[Auto Man
400 ol Bl sl ol 4
e Freq Offset
0 Hz
£0.0
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

100MHz SPAN

Agilent Spectrum Analyzer - AP2022.5.31,39005,

L RF S0g  DC SEMNSE:INT ALIGNAUTO 10:35:27 PM Jul 26, 2022
Center Freq 2.415000000 GHz #Avg Type: RMS mact[l-siop|  Freauency
PNO: Wide (o 1rig:Free Run Avg|Hold:>100/100 TVPE |1 ikl
IFGain:Low  Atten: 30 dB peT[P MM
Auto Tune,
Ref Offset 10.8 dB
10 dBidiv. - Ref 30.00 dBm
Log
Center Freq
00 2.415000000 GHz|
100
StartFreq
0o 2.400000000 GHz|
A0 Stop Freq
2.430000000 GHz|
=200
00 CF Step
3.000000 MHz
JAuto Man
-40.0
0 Freq Offset
0 Hz
-60.0
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 14093504-E1V2 DATE: 2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

Agilent Spectrum Analyzer - AP2022.5.31,39005,

L RF S0Q DO SENSE:INT] ALIGN AUTC 10:37:10 PM Jul 26, 2022 Fi
[Center Freq 2.445000000 GHz ) #Avg Type: RMS TRACE[TZ 55 6 requency
PNO: Wide (50 Trig: Free Run Avg|Hold:>100/100 TVPE
IFGain:Low Atten: 30 4B per[P WA
Auto Tune,
Ref Offset 10.8 dB
10 dBidiv  Ref 30.00 dBm
Log
Center Freq
200 2.445000000 GHz
100
StartFreq
0o 2.430000000 GHz,
0 Stop Freq
2.460000000 GHz
200
00 CF Step
3.000000 MHz
IAuto Man
400
0 Freq Offset
0 Hz|
-60.0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS

30MHz SPAN, SEGMENT 2 OF 3

Agilent Spectrum Analyzer - AP2022.5.31,39005,

L RF So0g DO SEMNSE:INT) ALIGNAUTO 10:38:48 PM Jul 26, 2022
Center Freq 2.475000000 GHz ] #Avg Type: RMS mect[l-ziop|  Freauency
PNO: Wide o Trig:Free Run Avg|Hold:>100/100 TVPE |l ekl
IFGainLow  Atten: 30 dB per[P WA
Auto Tune
Ref Offset 10.8 dB
10 dBidiv. - Ref 30.00 dBm
Log
Center Freq
00 2.475000000 GHz|
100
StartFreq
oo 2.460000000 GHz|
0 Stop Freq
2.490000000 GHz|
200
500 CF Step
3.000000 MHz
JAuto Man
00
o Freq Offset
0Hz
500
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: 14093504-E1V2 DATE: 2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

9.5. 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: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Pulse Number of Average Time
DH Packet | Width AL of Occupancy Limit Margin
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.369 14 0.0517 0.4 -0.3483
DH3 1.622 13 0.2109 0.4 -0.1891
DH5 2.868 8 0.2294 0.4 -0.1706
Pulse NPuurInsgzriflf AEEER TS Limit Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.369 3.5 0.01292 0.4 -0.3871
DH3 1.622 3.25 0.05272 0.4 -0.3473
DH5 2.868 2 0.05736 0.4 -0.3426
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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

St T2 SOCIT ALIGNAITD
Trig Delay-1000 ks #Avg Type: RMS Frequency Trig Delay2000 us  #Ava Type: RMS Frequency
PNO; Wide —+- 1119: Video PHO: Wide = 11ig: Video
WFGainlow  WAmen: 40 48 IFGainlow  Réwen: 40 dB
AMKr1 369.0 ps| Auto Tune ANk 1.622 ms] Auto Tune
10 dBidly Ref 30.00 dBm -0.30 dB| 10de/dv  Ref 30.00 dBm -0.19.d
Log Log
CenterFreq CenterFreq
2.441000000 GHz 2441000000 GHz
} . StartFreq 0 . StartFreq
Lo . 2.441000000 GHz 0 ) | ! o] 2441000000 GHz
0 i
StopFreq StopFreq
2.441000000 GHz 2441000000 GHz.
n0 o
. CF Step . CF Step)
1.000000 WHz 1,000000 MHz
|auto Man auto Man|
0 i
" Freq Offset . Freq Offset.
OHz 0Hz
e00 0
[Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) [Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (1001 pts)
usc Sams = St

PULSE WIDTH - DH1

PULSE WIDTH — DH3

Agilent Spectrum Analyze

St T2 G ExEET ALIGNATD
Trig Dalay4000 s #Avg Type: RMS Frequency #hvg Type: RMS Frequency
PO, Wide —»— 171g: Video PHO: Wide —— 111g: Free Run
WFGainlow  WAten: 40 48 IFGainlow  Réwen: 40 dB
AMKr1 2.868 ms AutoTune Auto Tune
Ref Offset 10,3 dB
10 dBidly Ref 30.00 dBm -0.23 dB| 10de/av  Ref 30.00 dBm
Log Log
Center Freq Center Freq
2.441000000 GHz 2441000000 GHz
} ’ StartFreq StartFreq
Lo ! . 2.441000000 GHz 0 I | | | Il 2441000000 GHz.
0 i
StopFreq StopFreq
2.441000000 GHz 2441000000 GHz.
n0 no
. CFStep obe ot LA, " CF Step.
1.000000 WHz " 3 1,000000 MHz
Man Man|
0 i
" Freq Offset . Freq Offset.
OHz 0Hz
£0.0 60.0
[Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms (1001 pts) [Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
osa Sams = Sams

PULSE WIDTH — DH5

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH1

hgilent Spectrum Analyzor - A

U 3 T > 3
enter Freq 2,441000000 GHz ) Frequency 0000 GHz e Frequency
PHO: Wide —»— Trig: Free Run PHO: Wide —»— Trig: Free Run
IFGainluow  #Aten: WFGainLow  #Amen: 40 B
Auto Tune| Auto Tune|
Ref Offset 108 dB Ref Offset 108 4B
0 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Center Freq| CenterFreq|
2.441000000 GHz| 2.441000000 GHz|
| Start Freq| StartFreq
| | 2.441000000 GHz, | 2441000000 GHz|
I [ StopFreg| I StopFreq
| | 2441000000 GHz, | 2441000000 GHz|
i
U 8 A FEIA NN TR NSHIN RIS i +oten LR DY | NEP IS I AOPRTAUHC ST Y NPT FIFRUESARTE UL N CEREPOR IS 1 oanep)
Man Man
Freq Offset| Freq Offset|
0Hz 0Hz
Center 2.441000000 GHz Span 0 Hz (Center 2.441000000 GHz Span 0 Hz
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)
usc STars wsc aTamus

OBSERVATION PERIOD — DH3

NUMBER OF PULSES IN 3.16 SECOND

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD = DH5
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REPORT NO: 14093504-E1V2 DATE: 2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

9.5.2. 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 0.555 14 0.0777 0.4 -0.3223
3DH3 1.8 7 0.126 0.4 -0.274
3DH5 2.868 5 0.1434 0.4 -0.2566

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: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

Agilent Spectrum Analyzer

SoECnT ALIGNAITD
Trig Delay2000 us  #Ava Type: RMS Frequency
PHO: Wide -+~ 1'1g: Video
_ IFGainLow Rheeen: 40 dB
AMKr1 555.0 s Auto Tune AMKM 1.800 ms Auto Tune
0dBicl  Ref 30.00 dBm -2.20 dB j0¢@iay_ Ref 30.00 dBm -3.34d
Log og
Center Freq| CenterFreq
2.441000000 GHz| 2441000000 GHz
A StartFreq| C' StartFreq
Y L ) 2.441000000 GHz| . / il 2441000000 GHz
StopFreq| o StopFreq
2.441000000 GHz| 2441000000 GHz.
L
CF Step T CF Step,
1.000000 MHz| 1,000000 MHz
Man| lauto Man,
i
Freq Offset| . Freq Offset.
0Hz 0Hz
0
Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz ‘Sweep 1.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.000 ms (1001 pts)
sc STArs = St

PULSE WIDTH - 3DH1

PULSE WIDTH - 3DH3

Frequency S T Frequency
= Trig: Vi G- Wide == Trig: Fras Run
\FE! i er' #Atten: 40 dB IF Gl o #Atten: 40 dB
AMKri 2.868 mg Auto Tune Ref Offset 108 4B hueine
0dBicl  Ref 30.00 dBm -2.19 dB 0By Ref 30.00 dBm
Center Freq| CenterFreq|
2.441000000 GHz| 2.441000000 GHz
A StartFreg| | | StartFreq
v
h 8 2.441000000 GHz| || 2441000000 GHz
Stop Freq| Stop Freq|
2.441000000 GHz 1! ; [l ‘ 2.441000000 GHz|
H || H ji lu AiR \* 1||+| |J.
lep CF Step
1.000000 MHz| 1.000000 MHz|
Man Man
FreqOffset FreqOffset
0Hz OHz
Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz ‘Sweep 4.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
sc STArs wsc Tamus

PULSE WIDTH - 3DH5

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3DH1

eI

2441000000 GHz|

StartFreq|
2.441000000 GHz

StopFreq|
2.441000000 GHz|

i‘"d“‘l” lllul I J“ Hl I‘h i'u wJ m“l\” lIMIM f ;ml”l Iy |Ln| | —

SENSEN AR AT ALIZIATE
#hvg Type: RMS Frequency Bhvg Type: RMS Frequency
0: Wide —— O: Wide ~»— Trigi Free Run
FGainlow  #Amen:40 d WGaintow  #Aen: 40 9B

Auto Tune| Auto Tune|

Ref Offset 108 dB Ref Offset 108 4B

0 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Center Freq| CenterFreq|

2441000000 GHz|

StartFreq
2.441000000 GHz|

Stop Freq
2.441000000 GHz

CF Step

1000000 Mi] ot e L s 1000000 MHz|

Man Man

Freq Offset| Freq Offset

0 Hz O Hz|
Center 2.441000000 GHz Span 0 Hz (Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz H#VBW 1.0 MHz Sweep 3.160 s [1001 pts) Res BW 1.0 MHz HVBW 1.0 MHz Sweep 3.160 s (1001 pts)

usc sTans wsc amaTus

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: 14093504-E1V2 DATE: 2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

9.6. 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 mW.

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts

TEST PROCEDURE

The transmitter output is connected to a power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband power sensor. Peak output power was
read directly from power meter.

RESULTS

Page 32 of 72

UL VERIFICATION SERVICES
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



REPORT NO: 14093504-E1V2

DATE: 2022-10-03
FCC ID: SBVRMO039

IC: 5373A-RM039

9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: RA 39005
Date: 2022-07-28
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.50 21 -8.5
Middle 2441 12.51 21 -8.49
High 2480 12.50 21 -8.5

9.6.2. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: RA 39005
Date: 2022-07-28
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.44 21 -8.56
Middle 2441 12.43 21 -8.57
High 2480 12.44 21 -8.56

9.6.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: RA 39005
Date: 2022-07-28
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 12.44 21 -8.56
Middle 2441 12.44 21 -8.56
High 2480 12.44 21 -8.56

Page 33 of 72

UL VERIFICATION SERVICES

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



REPORT NO: 14093504-E1V2 DATE: 2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

9.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

The transmitter output is connected to a power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband power sensor. Gated average output
power was read directly from power meter.

RESULTS

Page 34 of 72

UL VERIFICATION SERVICES
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



DATE: 2022-10-03

REPORT NO: 14093504-E1V2
IC: 5373A-RM039

FCC ID: SBVRMO039

9.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: RA 39005
Date 2022-07-28
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 12.18
Middle 2441 12.06
High 2480 12.02

Tested By: RA 39005
Date 2022-07-28
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.38
Middle 2441 9.34
High 2480 9.35

Tested By: RA 39005
Date 2022-07-28
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.38
Middle 2441 9.36
High 2480 9.38

9.7.2. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

9.7.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION
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REPORT NO: 14093504-E1V2 DATE: 2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

9.8. 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 bandedges 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: 14093504-E1V2

FCC ID:

SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

hgilent Spectrum Analyzor - A

L [ 2 O SENSEINT ALIGN ATE 534
#Avg Type: RMS b Frequency
enter Freq 2.400000009 G,»':é Wide .._l Trig: Fras Run AvgiHols: 1001100 T
(FGain:Low n: 40 dB oer|P
Ref Offset 103 dB MKr1 2.402 025 GHz Auto Tunei
19 dBidty Ref 30.00 dBm 12.159 dBm
] Center Freq|
2.400000000 GHz|
StartFreq|

2392500000 GHz|

2.407500000 GHz|

StopFreq)|

Soounnawn

H

Center 2.400000 GHz Span 15.00 MHz| CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms {1001 pts| 1500000 MHz|
LerlvoceliRelsal i L FUNCTION L RRCTIDH LD TH ] FURCTION e Man
N f 2.402 025 GHz 12.168 dBm
N f 2400000 GHz 42277 dBm
N 4 2396520GHz 39503 dBm Freq Offset|
0Hz

STams

f
L 3 2 ey AT Frequency
#Avg Type: RMS
SN B YN ) ?.ﬂ,z;__ =+ Trig:Frae Run AvglHeld: 1010
FGaircd ow - Auto T
I\ 5 73 = ito Tune|
Ref Offset 108 a8 Mkrd 25.739 7 GHZ
10 diein_Ref 30.00 dBm -32.531 dBm
4] Center Freq|
d 13015000000 GHz|
startFreq|
. 30.000000 MHz|
el
Stop Freq|
26.000000000 GHz|
start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2567000000 GHz|
| e e e — 1 ) R O - |1 Man)
1 N f 2402 0 GHz 11.438 dBm
Z N f 48040 GHz -39.481 dBm
3 N 1 7206 0 GHz 41,064 dBm Freq Offset
=l f 257387 GHz 32531 dBm 0 Hz|
&
6
T
3
9
10
1 -
< >
o -

H

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

Agilent Spectrum Analyzer - A

10 dBidly
Log

I S 5
#hvg Type: RMS Frequency
Center Freq 2.441000000 G;:ﬂz} e TrigiFresRun MEIEHJ; e
IFGainLovs #Acen: 40 dB
Mkr1 2.440 865 GHZ AutoTune
Ref Offset 108 dB

Rer 30.00 dBm 12.069 dBm

Center Freq

2.441000000 GHz

2.433500000 GHz

StartFreg

Stop Freq
2.448500000 GHz

600

|auto Man

CF Step
1500000 MHz

Freq Offset
OHz

Center 2.441000 GHz
[#Res BW 100 kHz

Span 15.00 MHz,
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

Jusa

sTatus

Aglent Spectrumm Analyaor -
W 2 SR YETEN
#Avg Type: RMS Frequency
SN B YN ) ?.ﬂ,z;__ =+ Trig:Frae Run AvglHeld: 1010 "
IF Gl ow #Atten: 40 dB oer|F
Auto Tune|
¥ 5 7
Ref Offset 108 a8 Mkrd 25.918 8 GHz
10 diein_Ref 30.00 dBm -31.604 dBm
I+ Center Freq|
13015000000 GHz|
startFreq|
‘ 30.000000 MHz|
I
Stop Freq|
26.000000000 GHz|
Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2567000000 GHz|
| e e e — 1 ) R T - |21 Man)
1 N f 24410 GHz 11.497 dBm
Z N f 48820 GHz -41.107 dBm
3 N 1 T73230GHz 41261 dBm Freq Offset
=l f 259188 GHz -31.604 dBm 0 Hz|
&
6
T
3
9
10
1 -
< >
wsa aamus,

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

hgilent Spectrum Analyzor - A

SEE INT LI

Frequency

: I
#Avg Type: RMS
CIEE Fqu 08 FAR N G,»':g Wide .,...l Trig: Frae Run Avg|Hold: 100100 ¥
IFGainLow 3 oerlf
et OTeet 108 B MKr1 2.480 050 GHZ Auto Tune
10 dvciy_Ref 30.00 dBm 11.787 dBm
) Center Freq|
2483500000 GHz]|
StartFreq|
I 2476000000 GHz|
A \
- 9 Y
Stop Freq)|
2.481000000 GHz|
Center 2433500 GHz Span 15.00 MHz CFStep
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts} 1500000 MHz)
I I G S 151 51 5 RO S 3 Man
N f 2480060 GHz 11.787 dBm
2 N T 2486 395 GHz 38525 dBm
3 N T 2.483 500 GHz -40.356 dBm Freq Offset
4 0 Hz]
5
6
7
8
H
10
1 -
< »
e sans

Agilont Spectrum Analyzor - APZ
L 3 S eI ALIHATD 0700 Frequency
#Avg Type: RMS
ntar Fred 13.01-000000 ?.g,z;__ == Trig:Fras Run AvglHold: 1010
IFGainiLow - 40 4B oerlF Auto T
v 566 = to Tune
[ WIKrd 25568 8 GH2]
10 gBidiv Ref 30.00 dBm -31.921 dBm
4] CenterFreq
1 13.015000000 GHz|
StartFreq
¥ 30000000 MHz|
il
Stop Freq
26.000000000 GHz|
Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
| 1 1 O | Man
1 N f 2.480 0 GHz 10833 dBm
2 N t 49600GHz 40281 dBm
3 N 1 TAADOGHz  -41.005 dBm Freq Offset
N t 266689GHz 31921 dBm oHz
5
[
7
3
8
10
1 @
< >
wsc amatus

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Agient Spoctrim Anatyzer - APA0Z2.5.31,35005, Aghent Spectrm Analyzer - AP2022.5.31,39005,
T 3 F S S 5 o : e erequency
400000001 #Avg Type: RMS T 0000 #Avg Type: RMS
AR SRR O ‘i‘;’é Wide == Trig: Frae Run Avg|Held: 1001100 SN R TIY  EA  O Gpl:é Wide === Trig: Frae Run Avg|Hold: 1001100
IF GainelL ow #Azten: 40 dB = IFGainLow FAsen: 40 dB =
et Omet 1088 MKr1 2.403 180 GHz|| ~ AutoTume eromeet1as 6B MKr1 2.478 175 GHZ Auto Tune
102 Ref 30.00 dBm 12.167 dBm |9 deii_Ref 30.00 dBm 12.058 dBm
[] Center Freq| ) Center Freg|
2400000000 GHz| 2483500000 GHz]|
startFreq| StartFreq|
2392500000 GHz| 2476000000 GHz|
Yo Ko %
Stop Freq Stop Freq|
2407500000 GHz| 2.481000000 GHz|
Center 2.400000 GHz Span 15.00 MHz| CF Step Center 2.483500 GHz Span 15.00 MHz| CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz| [#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms {1001 pts) 1.500000 MHz|
5D M 5 S S T T ~ Man) I I M T 11 G S T Man)
N f 2.403 180 GHz 12167 dBm N f 2478175 GHz 12.058 dBm
Z N f 2,400 000 GHz -40.730 dBm 2N T 2.480 805 GHz -38.412 dBm
3 N 1 2399 355 GHz STAT7 dBm Freq Offset 3N 2.483 500 GHz 39,637 dBm Freq Offset
4 0Hz 4 0Hz
5 5
3 6
7 T
8 8
g9 9
10 10
1 1 -
< > < »
sc. - s s
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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

Agilent Spectrm Analyzer -

B
v I e I erequency v B oy T Frequency
#Avg Type: RMS #Avg Type: RMS
enter Freq 2400000000 6Kz — —T .., T e enter Freq 13.015000000 GRz T oo e B ‘
1FGain:Low #hman: 40 4B oerlP IFGaindow #Arten: 40 dB oerlP
et OTeet 108 4B Mkr1 2.402 175 GHZ Auta Tune tomet 1B MKkrd 25.878 6 GHZ] Auto Tune
10deide_Ref 30.00 dBm 12.359 dBm) 10 ¢eidy__Ref 30.00 dBm -32.364 dBm
. Center Freq| Center Freq|
2.400000000 GHz| \) 13015000000 GHz|
StartFreq| StartFreq|
2392500000 GHz| ‘ 30.000000 MHz|
@ Y
Stop Freq] Stop Freq|
2407500000 GHz| 26000000000 GHz|
Center 2.400000 GHz Span 15.00 MHz| CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2567000000 GHz
I I W A 115 55 ) N SR ~ Man) | e e e — 1 ) R T - |1 Man)
N f 2402 175 GHz 12.359 dBm 1 N f 2402 0 GHz 6466 dBm
2 N T 2. 000 GHz -41.302 dBm 2N 4804 0 GHz -39.947 dBm
3 N T 2.399 980 GHz 39824 dBm Freq Offset 3 N 1 7206 0 GHz 39222 dBm Freq Offset
4 0 Hzl =l f 258786 GHz ~32.364 dBm 0 Hz|
5 &
6 6
7 7
8 g
3 9
10 10
1 ~ 1" -
sc. manis s [

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

SENEE N

Trig: Free Run
WFGainlow  #Atten; 40 dB

Frequency

Ref Offset 108 dB
WLD dRidiv  Ref 30.00 dBm
og

MKr1 2.440 865 GHz|
1

790 dBm

Auto Tune

2441000000 GHz.

Center Freq

2

StartFreq
433600000 GHz

2

StopFreq
448500000 GHz

60

CF Step
1500000 MHz
Man

Freq Offset
0Hz

Center 2.441000 GHz
[#Res BW 100 kHz

$pan 15.00 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

s

sTaTus

Agilent Spectrm Analyzer -

L 3 S eI BIHATD 07062
#Avg Type: RMS Frequency
enter Freq 13.015000000GHz ] g T o
IF Gaincl ow #Artan: 40 4B oerlP
T - Auto Tune|
Ref Offoet 108 dB Mkrd 25.923 4 GHZ
10 dicin_Ref 30.00 dBm -32.062 dBm
R CenterFreq
i 13.015000000 GHz|
StartFreq
4 30000000 MHz|
; .'\
A1)
Stop Freq
26.000000000 GHz|
Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
| 1 1 O | Man
1 N f 24410 GHz 6120 dBm
2 N t 48820GHz 40991 dBm
3 N 1 7T3230GHz 41028 dBm Freq Offset
N t 259234GHz 32062 dBm oHz
5
6
7
3
9
10
1 -
¢ >
wsc amatus

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

Agilent Spectrim Analyzor - A
. . ey
#hvg Type: RMS Frequency
Anter Freq 2483500000 Gr\':z: Wide —»— Trig: Free Run Avg|Hold: 1001100
IFGain:Lowe #Aman: 40 dB
romeet108 B MKr1 2.480 185 GHZ Auta Tune
10deide_Ref 30.00 dBm 12.251 dBm
‘ Center Freq|
2483500000 GHz]|
StartFreq|
2.476000000 GHez]
~
S i
{0 .
Stop Freq|
2.481000000 GHez]
Center 2.483500 GHz Span 15.00 MHz| CF Step
#Res BW 100 kHz H#VBW 300 kHz Sweep 1.000 ms (1001 pts) 1500000 MHz]
I I NS L G S - |2 Man
N f 2.480 185 GHz 12261 dBm
2 N T 2488840GHz 38416 dBm
3N r 2483500GHz 42633 dBm FreqOffset]
4 0 Hel
5
6
7
8
3
1
1 B
< >
sc smans,

Agient Spectrum Anslyzor - AP
L = rEmy T erequency
#Avg Type: RMS
nHT Froq 13015000000 GHE" T, . ..., fhve Trve, o
IF Gainelow SArten: 40 dB -
T - Auto Tune|
[ Mkra 24.241 8 GHz
10 dicin_Ref 30.00 dBm -31.893 dBm
Center Freq|
O 13015000000 GHz|
startFreq|
’ 30.000000 MHz|
| Stop Freq|
26.000000000 GHz|
Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2567000000 GHz|
| e e e — 1 ) R O - |1 Man)
1 N f 24800 GHz 6981 dBm
2N f 49600 GHz -42.118 dBm
3 N 1 T7.4400 GHz 41294 dBm Freq Offset
=l f 242418GHz -31.893 dBm 0 Hz|
&
6
7
g
9
10
1" -
< >
s aramus,

HIGH CHANNEL BAND

EDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Agient Spoctrim Anatyzer - APA0Z2.5.31,35005, Aghent Spectrm Analyzer - AP2022.5.31,39005,
T 3 F S S 5 o : e erequency
400000001 #Avg Type: RMS T 0000 #Avg Type: RMS
AR SRR O ‘i‘;’é Wide == Trig: Frae Run Avg|Held: 1001100 SN R TIY  EA  O Gpl:é Wide === Trig: Frae Run Avg|Hold: 1001100
IF Gl ow n: 40 dB = IFGain:Low fAtten: 40 dB .
et Omet 1088 MKr1 2.404 200 GHz|| ~ AutoTume eromeet1as 6B MKr1 2.477 065 GHZ Auto Tune
102 Ref 30.00 dBm 11.112 dBm |9 deii_Ref 30.00 dBm 10.470 dBm
() Center Freq| ’ Center Freg|
2400000000 GHz| 2483500000 GHz]|
startFreq| StartFreq|
2392500000 GHz| 2476000000 GHz|
@ 9
Stop Freq Stop Freq|
2407500000 GHz| 2.481000000 GHz|
Center 2.400000 GHz Span 15.00 MHz| CF Step Center 2.483500 GHz Span 15.00 MHz| CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz| [#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms {1001 pts) 1.500000 MHz|
5D M 5 S S T T ~ Man) I I M T 11 G S T Man)
N f 2.404 200 GHz 11112 dBm N f 2477065 GH: 10.470 dBm
Z N f 2.400 000 GHz -40.690 dBm 2N f 2.484 180 GHz -37 525 dBm
3 N 1 2399835 GHz 37988 dBm Freq Offset 3N 2.483 500 GHz 39.974 dBm Freq Offset
4 0Hz 4 0Hz
5 5
3 6
7 T
8 8
g9 9
10 10
1 - 1 -
< > < >
sc. - s s
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REPORT NO: 14093504-E1V2 DATE: 2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

10. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

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

TEST PROCEDURE

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

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements in the 30-1000MHz range,
9kHz for peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz
for peak and/or quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is
used unless otherwise noted as quasi-peak or average (9-90kHz and 110-490kHz).

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.
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REPORT NO: 14093504-E1V2 DATE: 2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

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.

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.

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

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst-case test result.

Note: The limits in CFR 47, Part 15, Subpart C, paragraph 15.209(a), are identical to those in
RSS-Gen section 8.9, Table 6, since the measurements are performed in terms of magnetic
field strength and converted to electric field strength levels (as reported in the table), using the
free space impedance of 377 Ohms. For example, the measurement at frequency X kHz
resulted in a level of Y dBuV/m, which is equivalent to Y — 51.5 = Z dBuA/m, which has the
same margin, W dB, to the corresponding RSS-Gen Table 6 limit as it has to 15.209(a) limit.
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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

| 25Ul Fremont - Chamber K 2822 Jul 26 17:84:56
; Restricted Bondedge
Praject Number: 14893584
115 Client:Sanos
Config:EUT+5Support Equipment
Mode: GFSK 24B2MHz
185 Tested by:23522 SI ~
95
% 85
=
2 75k
T 65
cel  AverogeilLimit CcBul :
R T \FTYTRPTTOTR I § ¥ J....LAJ.W """" T g
P SO APPSO NOU PO PRISHOTE NSNS SOOI PRIHY ISP PRIPIPING IOSPPRPOSIOOS IR 5 | 1 5 TSP
2 -
U AU U S SO U UUNIVI U S USRS SPETRUTURREPE S SR SRR PSSRy P
35
2378 18, 5HH=/ 2415
Frequency (MHz)
[Renge (HFz] B Refffttn Oet Ay Hode Sueep Pls  faspa/Mode  Fosilion [Renge_(Hz) ML/ UBM Fef/Aitn  Det Avg Mde Sueep Pls  tapa/fode Fosition
1:2318-2415 1H(-3d8)/ M 127/38 PERK - Susec(huts: @l HRH S degs 114 ca 2318-24 M dE £ 7. PEAK 5. 959/ FEU 36 1 T g
Low CH BE — H TST 38915 11 May 2d16
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading 80404 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/im) | (dBuV/m) (dBuVv/m) (dB)
1 * 2390 55.08 Pk 32.1 -34.9 52.28 - 74 -21.72 54 114 H
2 *2355.618 58.17 Pk 32 -35 55.17 - - 74 -18.83 54 114 H
3 * 2390 42.48 VALT 32.1 -34.9 39.68 54 -14.32 - 54 114 H
4 *2377.902 43.32 VAL1T 32.1 -34.9 40.52 54 -13.48 54 114 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 transmitted duration
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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

VERTICAL RESULT

I,N__IJ_ Fremont — Chamber K 2ez2z2 Jul zZB 16:49:48
| Restricted Bandedge
. Praject Humber: 4893584
1150 Client:Sonos
Config:EUT+5Support Equipment
Mode: GFSK 24B2MH=z
185 Tested by 23522 SI
95
S N NSNS SR S U NS S SN U SN 1 S
=
T 75k
3
3
@
o =3 S St S-St SN U MU SUNRRD SR 10181 AL 11 S
el Avercgeilimit CdBub/n 2
R~ 5 i T o T T ~mv-rm e = o N il
45}  SESUNUS SSUSURRNRY (|| {1 Y
4
S d
351 {
2378 TB SHH=/ 2415
Frequency (MHz)
Frx‘m (HHz) FEL/LEJ Fef/fttn  Det Avg Hode Jueep P'.=. Hupa/Mode  Position Ranga (MHz) FRBliABR Ref/Aitn  Det Avgy Hode Suesp Pte #Swpe/Node Fosition
Low CH BE - U TS5T 38915 11 May 2816
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl//Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading 80404 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 * 2390 55.34 Pk 32.1 -34.9 52.54 - 74 -21.46 248 118 \Y
2 *2384.062 58.13 Pk 32.2 -34.8 55.53 - - 74 -18.47 248 118 \Y
3 * 2390 42.57 VALT 321 -34.9 39.77 54 -14.23 - - 248 118 \
4 *2384.622 43.25 VALT 322 -34.8 40.65 54 -13.35 - 248 118 \

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

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmitted duration
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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

I,N__IJ_ Fremont — Chamber K 2822 Jul 26 17:49:85
| Restricted Bandedge
. Praject Humber: 4893584
115 Client:Sonos
Config:EUT+5Support Equipment
Mode: GFSK 2488MH=
1851 A Tested by:23522 SI
i
95 i \
I
It
. I
2 85
: (
2 750 }I
3
L |
o E5}-- R 0
- |
2 _‘} 4
lemepapistims ot tormmetmraeod | 1L NGy o st i mipmstnimi sl i i e e b
35}
2468 18. 3MHz / 2563
Frequency (MHz)
Renge (HHz) BB Fef/fttn  Det Avg Hode Jueep Pis  Hwpa/Mode Position : Ranga (MHz) FBlAIBR Ref/Aitn  Det Avg Hode Suesp Pte  #Swpe/Node Fosition
1 Zis0-2553 INCEYM 1203 PEIK - Gusecthute) I M 3 degs B ca i i3 B 5. 95ea/FS ool 1 g 99 e
High CH BE - H.TST 38315 11 May 2816
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading 80404 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 * 2483.5 55.17 Pk 32.7 -34.5 53.37 - - 74 -20.63 330 99 H
2 2554.573 57.77 Pk 325 -34.3 55.97 - - 74 -18.03 330 99 H
3 * 2483.5 42.66 VALT 32.7 -34.5 40.86 54 -13.14 - - 330 99 H
4 2527.76 42.76 VAL1T 32.8 -34.3 41.26 54 -12.74 - 330 99 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 transmitted duration
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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

VERTICAL RESULT

I,N__IJ_ Fremont — Chamber K 2Bz2z2 Jul 26 17:23:15
| Restricted Bandedge
. Praject Humber: 4893584
1150 Client :Sanos
Config:EUT+5Support Equipment
Mode: GFSK 2488MH=
185 Tested by 23522 SI
95
f;;' El} ................
=
T 75
3
3
@
T EShe-
45} T N D S e - -s-l Ml T B e
)
o
35
2468 TB. 3MH=/ 7563
Frequency (MHz)
Frx‘m (HHz) FEL/LEU Fef/fttn  Det Avg Hode Jueep P'.=. Hupa/Mode  Position X Ranga (MHz) FRBliABR Ref/Aitn  Det Avgy Hode Suesp Pte  #Swpe/Node Fosition
High CH BE - U.TST 38315 11 May 2816
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading 80404 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 *2483.5 55.37 Pk 32.7 -34.5 53.57 - - 74 -20.43 238 113 \Y
2 2535.839 58 Pk 32.7 -34.2 56.5 - - 74 -17.5 238 113 \Y
3 *2483.5 43.02 VALT 32.7 -34.5 41.22 54 -12.78 - - 238 113 \
4 *2484.422 43.44 VAL1T 32.7 -345 41.64 54 -12.36 - 238 113 \Y

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

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmitted duration
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REPORT NO: 14093504-E1
FCC ID: SBVRMO039

V2

DATE: 2022-10-03
IC: 5373A-RM039

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

15Ul Fremont - Chamber K 2822 Jul 26 22:30:37
' Rodiated Emissions 3-Meters
185 Project Number: 14893584
- Client:Sancs
Conf ig:EUT+Support Equipment
Maode : GFSK 24B2MHz
95 Tested by:23522 SI
L
~ Pe. ir B m2l
g 75
]
= 65 — — i - - R — R S
D; 1Bl
3 i imit (dBul/m
D SDpm
q
3
| 2
1 a ‘
- gy S
25
j5]5)] BRLEEE] =155 0E]
Freguency (MHz)
R e TR BT e BT e [ e B BT B s W TR
FCC PartlSC 2.4GHz RSE.TST 38915 29 Dec 2B15

HORIZONTAL

15Ul Fremont - Chamber K 2822 Jul 26 22:30:37
' Rodiated Emissions 3-Meters
185 Project Number: 14893584
- Client:Sancs
Conf ig:EUT+Support Equipment
Maode : GFSK 24B2MHz
95 Tested by:23522 SI
L
~ Pe. ir B m2l
g 75
]
7z 65
D; 1Bul
F mi C AN m
1 S SO S SO SO WS S S S S S ———————
3
45 Q
e &
a
35
25
18688 T 1BHAA Rs15]5]5]
Freguency (MHz)
Renge (WHz) BB Ref/iktn Dot fvg Hode Suesp Pts  #SepaMode Position Renge (NHz) FBUUBK Ref/fitn  Dat vy Mode Sweap Pis  SpesNode  Position
FCC PartlSC 2.4GHz RSE.TST 38915 29 Dec 2B15

VERTICAL
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REPORT NO: 14093504-E1V2

FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr | Corrected Avg Margin Peak PK Azimuth Height | Polarity
(MHz) Reading 80404 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuVv/m) (dBuV/m) (dBuVv/m) (dB)
1 *4803.71 59.12 PKFH 34.2 -40.6 52.72 - - 74 -21.28 322 101 H
*4803.734 55.4 VALT 34.2 -40.6 49 54 -5 - - 322 101 H
2 7205.362 49.17 PKFH 35.9 -38.3 46.77 - - 303 129 H
7205.685 39.63 VAL1T 35.9 -38.3 37.23 - - 303 129 H
3 14690.9 45.84 PKFH 39.9 -32.8 52.94 - 338 104 H
14689.446 32.17 VALT 39.9 -32.8 39.27 - - - 338 104 H
4 * 4804.054 58.86 PKFH 34.2 -40.6 52.46 - - 74 -21.54 249 239 \
* 4804.106 55.59 VALT 34.2 -40.6 49.19 54 -4.81 - - 249 239 \
5 7206.177 50.24 PKFH 35.9 -38.3 47.84 - - - 34 146 \
7205.833 42.47 VAL1T 35.9 -38.3 40.07 - - 34 146 \%
6 14606.488 46 PKFH 39.8 -33.7 52.1 - 234 388 \%
14606.915 33.19 VAL1T 39.8 -33.7 39.29 - - 234 388 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmitted duration
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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

MID CHANNEL RESULTS

| 15HL Fremont - Chamber K

2822 Jul 26

23:11:34

Project Number: 14893584

Radioted Emissions 3-Meters

185 Client:Soncs
Conf ig:EUT+Support Equipment
Made :GFSK 2441 MH=
95 Tested by:23522 SI
L
> Pea imit dBull/m2
2 75
]
I'E\ 65 5
D; L 1Bul
f ] imi full/m
i R | SR S S S :

25
188y =la]a]z) R=15]5]E]
Frequency (MHz)
R e TR BT e BT e [ e B BT B s W TR
FCC PartlSC 2.4GHz RSE.TST 38915 29 Dec 2B15
11 5UL Fremont - Chamber K 2P22 Jul 26 23:11:34
' Rodiated Emissions 3-Meters
185 Project Number: 14893584
Client:Sanos
Conf ig:EUT+Support Equipment
Mode : GFSK 2441 MHz
95 Tested by:23522 SI
L
=~ Fea imit cdBull/m2
4 75
]
2 B85
D; Li 1Bul
f ] imi VA m
@
T (v b b =
a
45 L
5 6
o @
L e Mooy :
25
18ER T 1BHAA Rs15]5]5]
Frequency (MHz)
[Renge (Hz) BB Ref/iktn Dot fvg Hode Suesp Pts  #SepaMode Position Renge (NHz) FBUUBK Ref/fitn  Dat vy Mode Sweap Pis  SpesNode  Position
FCC PartlSC 2.4GHz RSE.TST 38915 29 Dec 2B15

VERTICAL
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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr Corrected Avg Margin Peak PK Azimuth Height Polarity
(MHz) Reading 80404 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 *4881.824 60.31 PKFH 34.1 -40.3 54.11 - - 74 -19.89 326 205 H
*4882.124 57.68 VALT 34.1 -40.3 51.48 54 -2.52 - - 326 205 H
2 7810.963 48.87 PKFH 35.9 -37.5 47.27 - 56 196 H
7811.143 40.18 VALT 359 -37.5 38.58 56 196 H
3 13405.385 46.45 PKFH 39.2 -34.6 51.05 300 175 H
13404.598 31.84 VALT 39.2 -34.6 36.44 - - 300 175 H
4 *4882.304 60.82 PKFH 34.1 -40.3 54.62 - - 74 -19.38 244 206 \%
*4881.684 56.79 VALT 34.1 -40.3 50.59 54 -3.41 - - 244 206 Vv
5 * 7322.666 49.49 PKFH 35.7 -37.9 47.29 - - 74 -26.71 35 120 \
*7322.77 38.84 VALT 35.7 -37.9 36.64 54 -17.36 - - 35 120 Vv
6 7810.963 48.42 PKFH 35.9 -37.5 46.82 - 9 131 \Y
7811.311 39.59 VAL1T 35.9 -37.5 37.99 9 131 \%

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

PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmitted duration
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REPORT NO: 14093504-E1V2 DATE: 2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

HIGH CHANNEL RESULTS

| 15U Frement - Chamber K 2822 Jul 27 87:33:89
' Radiated Emissions 3-Meters
155 Project Number: 14893508
Client:Sanos
Conf ig:EUT+Support Equipment
Made : GFSK_2480
95 Tested by: 28756 CU
L e S
~ Pedl imit B mJ
2 75
]
I'E\ 65 ................................................................................................................................
3 l IBul
f ] imi dBul/m
i R | S SO N S — :
3
& | h~“w*guﬂmuuﬂﬂhN““V”
[
L i h

25
1068 10688 180Ed
Freguency (MHz)
Re (HHz) REUAEL Ref/fttn Oet fuvg Hode Supep Pis  Hiwps/Mode Position Rm? (NHz) RELAUBN Ref/fitn Dot fvg Hode Sueap Pls  Imps/Nods Position
'I,‘?:U'ZHF: IN-3d8/ 38 127/38 PERK - Alnsec(futo) 9801 HRH B-360dags H 3: 3406 - 16008 IMC-3d8)/ 3 B9/2 PEAK - Flinsec(Auto) 18k HeOH +60dage H

FCC Part!5C 2 4GHz RSE .TST 38915 29 Dec 2815

HORIZONTAL

115Ul Fremont - Chamber K 2922 Jul 27 @7:33:89
' Radiated Emissions 3-Meters
- Project Number: 14893508
Client:Sanos
Conf ig:EUT+Support Equipment
Mods : GF SK_2480
95 Tested by: 28756 CU
T e EE
~ Pea imit B mJ
g 75
]
2 65
3 Limi IBul
& Avg imit dBull/m
e W A R N S
3 55 -
4 Q@
4 i £
PO a 2
e et T ereer T S re
25
1608 ) ) ) ) ) "~ 1BOa 18600
Freguency (MHz)
[Renge (Hz) REUAE Ref/iktn Dot fvg Hode Suesp Pis  BSepa/Mode  Position Renge (NHz) RELAUBW Ref/fitn  Dat vy Mode Sweap Pis  SpesNode  Position
FCC PartlSC 2.4GHz RSE.TST 38915 29 Dec 2B15

VERTICAL
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REPORT NO: 14093504-E1V2

FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr | Corrected Avg Margin Peak PK Azimuth Height | Polarity
(MHz) Reading 80404 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuVv/m) (dBuV/m) (dBuVv/m) (dB)
1 * 4959.944 56.97 PKFH 34.1 -40.4 50.67 - - 74 -23.33 240 103 H
* 4959.828 51.77 VALT 34.1 -40.4 45.47 54 -8.53 - - 240 103 H
2 6612.852 47.67 PKFH 35.8 -38.8 44.67 - - - 36 110 H
6612.853 37.75 VAL1T 35.8 -38.8 34.75 - - - 36 110 H
3 *7440.071 52.95 PKFH 35.8 -37.8 50.95 - - 74 -23.05 98 202 H
*7439.975 47.74 VALT 35.8 -37.8 45.74 54 -8.26 - - 98 202 H
4 * 4960.006 57.8 PKFH 34.1 -40.4 51.5 - - 74 -22.5 34 316 \
* 4959.982 53.77 VALT 34.1 -40.4 47.47 54 -6.53 - - 34 316 \
5 6613.4 52.62 PKFH 35.8 -38.8 49.62 - - - 19 318 \
6613.292 47.62 VAL1T 35.8 -38.8 44.62 - - - 19 318 \%
6 *7440.222 55.69 PKFH 35.8 -37.8 53.69 - - 74 -20.31 308 185 \%
*7439.963 51.14 VAL1T 35.8 -37.8 49.14 54 -4.86 - 308 185 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmitted duration
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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

10.1.2.
MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

BLUETOOTH ENHANCED DATA RATE 8PSK

I?EL Fremont — Chamber K 2822 Jul 26 18:23:94
Restricted Bondedge
. Project Humber: 14893584
115 Client:Sanos
Config:EUT+Support Equipment
Mode : BPSK 24B2MH=
185 Tested by:23522 SI
N
95 ’Il- i}
i
- I
% 85 i
- r !l
~ 75l MILLE
T 75 i
3 I
@ | |
3 B5- |
|
- Averageil imit (dBull/m) 2 !
e — o ) LYY I TP
|
45
4
et it et b i S Pl ot e e Pt i B i gt 4 L
35
2378 18, 5HH=/ 2415
Frequency (MHz)
[Renge (HFz] B Refffttn Oet Ay Hode Sueep Pis fepa/ode Fosition Renge MHz) FEl/UBH Ref/fttn  Det Avg Made Sueep Pls  tapa/fode Fosition
1:2318-2415 1H(-3d8)/ M 127/38 PERK - Susec(huts: @l HRH 53 dags 181 ca H 2318-24 M dE 36 7. PEAK . D26,/ FEL a8 T 3 degs
Low CH BE — H.TST 38915 11 Moy 2816
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(MHz) Reading 80404 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/im) | (dBuV/m) (dBuVv/m) (dB)
1 *2390 55.71 Pk 32.1 -34.9 52.91 - 74 -21.09 59 101 H
2 *2381.892 57.93 Pk 32.2 -34.9 55.23 - - 74 -18.77 59 101 H
3 * 2390 42.39 VALT 32.1 -34.9 39.59 54 -14.41 - 59 101 H
4 * 2382.429 43.16 VAL1T 32.2 -34.8 40.56 54 -13.44 59 101 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 transmitted duration
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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

VERTICAL RESULT

I,N__IJ_ Fremont — Chamber K 2ez2z2 Jul zZB 18:89:22
; Restricted Bandedge
. Project Number: 14893584
1150 Client :Sanos
Config:EUT+5Support Equipment
Hode  BPSK 24B2MH=
185 Tested by 23522 SI
95
f;;' 95 ................
=
2 75k
3
3
@
o =3t S St St U SO SRR SR A 11 111
e Averogeil imit CdBull/n 2 ‘
D e e e poe v T e e i il LT PR
S S ANPSPNOOISSMSSIPS NSPOIPRSOIPRSPIPRITE NPRIRRPISRPRSIE SORPRSIPRISPRSIPRIPRS. APPSO ISSRSPRSSRIPRIPRSBISOR SRR 1014 1 | ST
s E
35
237@ TB.5MH=/ 2415
Frequency (MHz)
Frrm (HHz) FEL/LEU Fef/fttn  Det Avg Hode Jueep P'.=_ Hupa/Mode  Position Ranga (MHz) FRBliABR Ref/Aitn  Det Avg Hode Suesp Pte #Swpe/Node Fosition
Low CH BE - U TS5T 38915 11 May 2816
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(MHz) Reading 80404 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/im) | (dBuVv/m) (dBuVv/m) (dB)
1 * 2390 54.86 Pk 32.1 -34.9 52.06 - - 74 -21.94 87 323 \%
2 *2348.921 58.48 Pk 32 -35 55.48 - - 74 -18.52 87 323 \Y
3 * 2390 42.7 VALT 32.1 -34.9 39.9 54 -14.1 - - 87 323 \Y
4 *2380.165 43.38 VALT 32.2 -34.9 40.68 54 -13.32 - 87 323 \Y

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

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmitted duration
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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

I""'U_ Fremont — Chamber K 2Bzz2 26 19:@1:43
Restricted Bandedge
. Praject Humber: 4893584
115 Client:Sonos
Config:EUT+5Support Equipment
Mode: BPSK 2488MH=
185 e Tested by:23522 SI
/
i
a5 fHii
[
2 85 il i
© |
2 751 J
S |
@ |
o E5}--- H 3 R 000 000 0 S N
45 13 H 4
teirrrmmtismtmmmmimstiimmirirenet 8| 5y e s s rsiemaip i eepornie e S W S
o | N SO SNSRI SN SRR U S SO S, S —
24648 18, 3MH=z/ 2563
Frequency (MHz)
Renge (HHz) BB Fef/fttn  Det Avg Hode Jueep Pis  Hwpa/Mode Position - Ranga (MHz) FBlAIBR Ref/Atn Dot Avg Hode Suesp Pte  #Swpe/Node Fosition
174682563 INC-3EIM 127438 PERK - Susec(futo) W01 MIXH 319 degs 1BI cn K ! 1(-3dp EK 6 DEns/RE a1 deqs 181 ca
High CH BE - H.TST 38315 11 May 2816
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(MHz) Reading 80404 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 * 2483.5 55.48 Pk 32.7 -34.5 53.68 - - 74 -20.32 319 181 H
2 * 2486.092 57.84 Pk 32.8 -34.5 56.14 - - 74 -17.86 319 181 H
3 * 24835 42.52 VAL1T 32.7 -345 40.72 54 -13.28 - - 319 181 H
4 2529.683 42.66 VALT 32.8 -34.3 41.16 54 -12.84 - 319 181 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 transmitted duration
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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

VERTICAL RESULT

I,N__U_ Fremont — Chamber K 2B22 Jul 26 18:34:59
| Restricted Bandedge
. Praject Humber: 4893584
1150 Client:Sonos
Config:EUT+5Support Equipment
Mode: BPSK 2488MH=
185 Tested by 23522 SI
95
S N N W U O AU NN N E S S S
=
T 75
3
3
@
o =3 N SN |11 Ot -t S D . S
f U/md : 2
/_l:) 3 ..........
=
35
2458 TB. 3MH=7 2563
Frequency (MHz)
Fn‘m (HHz) FEL/LEJ Fef/fttn  Det Avg Hode Jueep P'.=. Hupa/Mode  Position ) Ranga (MHz) FRBliABR Ref/Aitn  Det Avg Hode Suesp Pte #Swpe/Node Fosition
High CH BE - U.TST 38315 11 May 2816
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Pad Corrected Average Margin Peak PK Azimuth Height Polarity
(MHz) Reading 80404 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dBuV/m) (dB)
1 *2483.5 55.56 Pk 32.7 -34.5 53.76 - - 74 -20.24 247 127 \%
2 2541.939 57.63 Pk 32.7 -34.2 56.13 - - 74 -17.87 247 127 \%
3 *2483.5 42.87 VALT 32.7 -34.5 41.07 54 -12.93 - - 247 127 \
4 * 2483.701 43.19 VAL1T 32.7 -345 41.39 54 -12.61 - 247 127 \Y

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

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmitted duration
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REPORT NO: 14093504-E1V2

FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| 15U Frement - Chamber K 2822 Jul 26 21.37:47
' Radiated Emissions 3-Meters
155 Project Number: 14833504
Client:Sanos
Conf ig:EUT+Support Equipment
Made : BPSK 2482MHz
95 Tested by:23522 SI
L e
I Pe. in B ‘'m2
5 75
]
= 85 S S _— e b S S . ST SR
3 IBul
/ imit CdBul/s
i R | SR SO N S

25
jala]z} IREEEE] R=15]5]E]
Freguency (MHz)
R e TR BT e BT e [ e B BT B s W TR
FCC PartlSC 2.4GHz RSE.TST 38915 29 Dec 2B15
15Ul Fremont - Chamber K 2822 Jul 26 21:37:47
' Rodiated Emissions 3-Meters
185 Project Number: 14893584
- Client:Sancs
Config:EUT+Support Equipment
Maode :8PSK 24B2MHz
95 Tested by:23522 SI
L
=~ Fe in Bull/m2
g 75
]
7z 65
D; 1Bul
F mi C AN m
a
T sve b b
4
a
P &
5 (=]
a
L T T e e
25
18688 T 1BHAA Rs15]5]5]
Frequency (MHz)
Renge (WHz) BB Ref/iktn Dot fvg Hode Suesp Pts  #SepaMode Position Renge (NHz) FBUUBK Ref/fitn  Dat vy Mode Sweap Pis  SpesNode  Position
FCC PartlSC 2.4GHz RSE.TST 38915 29 Dec 2B15

VERTICAL
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REPORT NO: 14093504-E1V2

FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/FItr | Corrected Avg Margin Peak PK Azimuth Height | Polarity
(MHz) Reading 80404 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuVv/m) | (dBuV/m) (dBuVv/m) (dB)

1 * 4803.688 59.43 PKFH 34.2 -40.6 53.03 - - 74 -20.97 324 106 H
* 4804 49.26 VALT 34.2 -40.6 42.86 54 -11.14 - - 324 106 H
2 6234.919 48.07 PKFH 35.8 -38.3 45.57 - - - 315 306 H
6236.31 35.04 VALT 35.8 -38.3 32.54 - - - 315 306 H
3 * 7686.616 48.02 PKFH 35.9 -38 45.92 - - 74 -28.08 47 191 H
*7686.576 38.19 VALT 35.9 -38 36.09 54 -17.91 - - 47 191 H
4 * 4804.432 58.31 PKFH 34.2 -40.6 51.91 - - 74 -22.09 244 234 \
* 4803.644 47.63 VALT 34.2 -40.6 41.23 54 -12.77 - - 244 234 \
5 7206.019 47.78 PKFH 35.9 -38.3 45.38 - - - 316 114 \
7206.043 35.73 VALT 35.9 -38.3 33.33 - - - 316 114 \Y
6 *12624.679 4491 PKFH 39.2 -33.8 50.31 - - 74 -23.69 84 131 \Y
*12622.801 31.93 VALT 39.2 -33.8 37.33 54 -16.67 - - 84 131 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmitted duration
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REPORT NO: 14093504-E1V2 DATE: 2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

MID CHANNEL RESULTS

| 15HL Fremont - Chamber K 2622 Jul 26 2A:19:13
' Radiated Emissions 3-Meters
. Project Mumber: 14893504
- Client:Sanos
Conf ig:EUT+Support Equipment
Mode : 8PSK 244 | MH=
55 Tested by:23522 SI
e e e
~ Pea imit B m
2 75
]
lg 65 .....................................................................................................................................
3 | IBul
A f ] imi dBul/m
i R o e RS WSS NN SO —
- =
Q

25
1068 10688 180Ed
Freguency (MHz)
Re (HHz) REUAEL Ref/fttn Oet fuvg Hode Supep Pis  Hiwps/Mode Position Rm? (NHz) RELAUBN Ref/fitn Dot fvg Hode Sueap Pls  Imps/Nods Position
'I,‘?:U'ZHF: IN-3d8/ 38 127/38 PERK - Alnsec(futo) 9801 HRH B-360dags H 3: 3406 - 16008 IMC-3d8)/ 3 B9/2 PEAK - Flinsec(Auto) 18k HeOH +60dage H

FCC Part!5C 2 4GHz RSE .TST 38915 29 Dec 2815

HORIZONTAL

115Ul Fremont - Chamber K 2922 Jul 26 20:19:19
' Radiated Emissions 3-Meters
- Project Number: 14893594
- Client:Sanos
Conf ig:EUT+Support Equipment
Made :8FSK 2441 MH=

95 Tested by:23522 SI

T e
~ Pea imit B m
g 75
]
2 65
3 Limi IBul

Avg imit dBull/m
1 M S S S S —
B
45 e g b &
5 O,

e e S T "o

25

1800 ) ) ) ) ) "~ 1BOa 18600

Freguency (MHz)
[Renge (Hz) REUAE Ref/iktn Dot fvg Hode Suesp Pis  BSepa/Mode  Position Renge (NHz) RELAUBW Ref/fitn  Dat vy Mode Sweap Pis  SpesNode  Position

FCC PartlSC 2.4GHz RSE.TST 38915 29 Dec 2B15

VERTICAL
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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/FItr | Corrected Avg Margin Peak PK Azimuth Height | Polarity
(MHz) Reading 80404 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuVv/m) | (dBuV/m) (dBuVv/m) (dB)

1 *3502.284 51.92 PKFH 34.2 -41.8 44.32 - - 74 -29.68 85 360 H
*3502.332 38.57 VALT 34.2 -41.8 30.97 54 -23.03 - - 85 360 H

2 *4881.852 59.92 PKFH 34.1 -40.3 53.72 - - 74 -20.28 325 206 H
*4882.22 50.53 VALT 34.1 -40.3 44.33 54 -9.67 - - 325 206 H

3 7810.779 48.92 PKFH 35.9 -37.5 47.32 - - 53 171 H
7811.119 40.98 VALT 35.9 -37.5 39.38 - - - 53 171 H

4 *4881.54 60.17 PKFH 34.1 -40.3 53.97 - - 74 -20.03 242 219 \
* 4882.168 50.56 VALT 34.1 -40.3 44.36 54 -9.64 - - 242 219 \

5 7811.546 49.44 PKFH 35.9 -37.5 47.84 - - - 8 132 \
7811.386 39.28 VALT 35.9 -37.5 37.68 - - - 8 132 \Y

6 *11655.479 45.33 PKFH 38.5 -35.4 48.43 - - 74 -25.57 191 283 \Y
*11658.316 32.78 VALT 38.5 -35.4 35.88 54 -18.12 - - 191 283 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmitted duration
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REPORT NO: 14093504-E1V2 DATE: 2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

HIGH CHANNEL RESULTS

HEIJL Fremont - Chamber K 2822 Jul 26 19:14:41

Radioted Emissions 3-Meters
Project Number: 14893584

1 B5}--- Client:Sonos
Config:EUT+Support Equipment
i i Made :BPSK 2488MHz
95 i i Tested by:23522 SI
o il Ill6 A O
= Peak imit CdBul/m3
g 75
=
lg 65 .........
3 vg | L (dBul/m)
Avg imi dBul/m
i R | SR S N S :
I

i
35 i -
LT PR R S TR
25
1808 18686 1868A
Fregquency (MHz)
Rerge () REUASA Ref/fttn Dot g Hode Suesp Pis  HwpsMods  Position forge ) R/ Ref/hitn  Dat vy ode Swespy Pl Bpefode  Position
I HCXE o 12130 PEAC - ATnsec(futo) 81 HEYH B-3fdegs 3. 306- 16600 1H(-3d0) /0 9/2 K - Frsecthuto) 1B M B-Ffdage H

FCC Part!5C 2 4GHz RSE .TST 38915 29 Dec 2815

HORIZONTAL

| 15tk Fremont — Chamber K 2022 Jul 26 19:14:41
' Radiated Emissions 3-Meters
165 Fjodect flunbor 14853504
Conf ig:EUT+Support Equipment
Made :8FSK 2488MH=
95 Tested by:23522 SI
B |
% 25 Pea imit dBull/m3
=
-E
E tvg | t (dBuls/m)
Hv¢ mi dbul/m
(R Rl W N S f
4
45/ 3 .
38
35}
25
1088 ] : : : ] T Touoa [EEE
Frequency (MHz)
[Renge (Hz) REUAE Ref/iktn Dot fvg Hode Suesp Pis  BSepa/Mode  Position Renge (NHz) RELAUBW Ref/fitn  Dat vy Mode Sweap Pis  SpesNode  Position
FCC Part!5C 2.4GH= RSE.TST 38915 29 Dec 2615
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REPORT NO: 14093504-E1V2

FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr | Corrected Avg Margin Peak PK Azimuth Height | Polarity
(MHz) Reading 80404 (dB) Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuv) (dB/m) (dBuVv/m) (dBuV/m) (dBuVv/m) (dB)
1 *4959.77 59.51 PKFH 34.1 -40.4 53.21 - - 74 -20.79 81 156 H
*4960.011 47.57 VALT 34.1 -40.4 41.27 54 -12.73 - - 81 156 H
2 *7440.229 50.23 PKFH 35.8 -37.8 48.23 - - 74 -25.77 43 176 H
*7440.213 37.6 VAL1T 35.8 -37.8 35.6 54 -18.4 - 43 176 H
3 7935.71 50.2 PKFH 35.9 -37.5 48.6 - - 58 183 H
7935.982 43.19 VALT 35.9 -37.5 41.59 - - - 58 183 H
4 * 4959.756 59.68 PKFH 34.1 -40.4 53.38 - - 74 -20.62 356 122 \
* 4959.736 47.65 VALT 34.1 -40.4 41.35 54 -12.65 - - 356 122 \
5 *7439.579 50.69 PKFH 35.8 -37.8 48.69 - - 74 -25.31 29 98 \
* 7440.075 36.76 VAL1T 35.8 -37.8 34.76 54 -19.24 - - 29 98 \%
6 7936.298 50.25 PKFH 35.9 -37.5 48.65 - - 12 105 \%
7935.898 42.32 VAL1T 35.9 -37.5 40.72 - - 12 105 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmitted duration

Page 62 of 72

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

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

TEL:(510) 319-4000

FAX:(510) 661-0888




REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

10.2.

WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

'\"Ull Fremont — Chomber | 2822 Aug 18 1B:86:51
2
RF Emissions
a8 Froject Number: 14893584
[Y=] I — |Client:Sonos
Config:EUT + Suppert Equipment
£ Made:BT Worst Cose
86 TPeEak Uim e T CEB LU | Tested by: 28471 TL

28dB/

pl

(dBullolt

FCC 15.289 Below 3@MHz TST jv4323 6 Jul 2622

A 1 ] 38
Frequency (MHz)
Rorge (Hz) Det fvg Pode Suerp Pts  #ups/tode  Posit [Range (Miz) ROUATI Ref/Atln  Del fug Hode Gueep Pis  Faps/fode Position
1:.8e- .15 PERK - dsec Tok R B-
2;.15-.49 PERK - Bsec 2k M a 7:1-1.765 16k(-3:8)/ 30 PERK - dsac 16k WH oge
3: 431 PERK - 4sec 16k M B-J6adegs 8:1.785-18 18K (-348) / 36k PERE - [ 2Tk kaXH 8-36Adegs.

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF

Below 30MHz Data

Marker Frequency Meter Det Loop AmplCbl Dist Corrected Peak Margin Avg Margin QP Limit Margin Peak Margin Avg Margin Azimuth
(MHz) Reading Antenna (d8) corr Reading Limit (dB) Limit (d8) (dBuv/m) (d8) Limit (d8) Limit (dB) (Degs)
(dBuv) E(ACF) 300m (dBuvolts) | (dBuvim) (dBuv/m) (dBuv/m) (dBuv/m)
1 0775 456 PK 55.7 32 80 5174 49.8 10154 29.8 8154 - - - - 0-360
2 .2383 13.87 Pk 56.2 -32 -80 -41.93 - - - - 40.07 -82 20.07 -62 0-360
2 0775 55 PK 558 32 -80 -55.65 49.8 -105.45 29.8 -85.45 - - - - 0-360
5 2368 13.49 PK 56.2 32 80 2231 - - - - - - 20.13 82,44 20.13 62.44 0-360
3 7195 23.78 PK 56.2 319 20 8.08 30.47 2239 - - B - 0-360
6 716 20.93 PK 56.2 319 20 523 30.52 2529 0-360
7 14383 23 PK 246 319 20 23 24.47 2877 0-360
8 2.1462 20.43 Pk 41.3 -31.8 -40 -10.07 29.5 -39.57 0-360
9 1.4381 22.02 Pk 44.6 -31.9 -40 -5.28 24.47 -29.75 0-360
10 2.1462 18.33 Pk 41.3 -31.8 -40 -12.17 29.5 -41.67 0-360

Pk - Peak detector
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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

10.3.

WORST CASE BELOW 1 GHz

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

9

2022 fAug

19:19:48

<UL Fremont - Chamber L

E Redicted Emissions 3-Meters
Froject Number:14893584

R s S R S B Client:Sonos
Config:EUT + Suppart Equipment
_ Mode (BT Worst Case
T S T Tested by:27966 FU
o T
T L
§ ’_
EOBTTTGRR Ui CHBUU
3>
J
@
2

5
38 188a
Freguency (MHz)
Fonge iz} B Ref/fttn  Det fvg Hode Sueep Fta  #5ups/ Fosition ‘nga tiz) REN/LEU Refffttn  Det fvg Hode Susep Fis  #uga/fode  Fasition
1 :38-1868 128(-6B)/IN 97418 PERK - 978 Mz 18k HAKH B-Fbdegs H
FCC Part15C 30-1BBBMHz . TST b2d4413 7 Dec 2821
9ELJL Fremont - Chamber L. . 2822 Aug | 19:19:48
| | i {|Radicted Emissions 3-Meters
Froject Number:14893584
S R Client:Sonos
Config:EUT + Support Equipment
_ Mode BT Worst Case
L e s S S S S S Tested by:27966 PU
o SO SOOSSSS L SORSURORIOS SOUSSNRUOS SOUSRREE SO SO SR
T L e R S S e
@
~ oasl
N g QP gt CHBuU/m
3 IS
3 i - 7
@ - =] @
3 35l g
( vl ¥ [ e :,U " i
I et (|
250 --‘“i‘.--; -
il ¥
:
15
5
38 188 188a
Freguency (MHz)
Fonge iz} REWLEU Ref/fttn  Det #vg Hode Sueep Fts #ps/fode  Fosition ‘nga tiz] REABU  Raf/iin Det Ang Hode Susep Fis  #upa/fode  Fasition
FCC Part15C 30-1BBBMHz . TST b2d4413 7 Dec 2821

VERTICAL
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REPORT NO: 14093504-E1V2 DATE: 2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

Below 1GHz Data

Marker | Frequency Meter Det 171862 Amp/Cbl Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading HYBRID (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) JB3 (dBuV/m)
1 143.275 48.14 Pk 18.6 -30.3 36.44 43.52 -7.08 0-360 199 H
2 479.65 43.52 Pk 235 -28.9 38.12 46.02 -7.9 0-360 99 H
3 960.043 36.24 Pk 28.8 -27 38.04 53.97 -15.93 0-360 99 H
4 33.1636 42.84 Qp 245 -31.3 36.04 40 -3.96 275 103 \
5 39.5037 46.01 Qp 19.9 -31.3 34.61 40 -5.39 123 143 \
6 43.7849 53.19 Qp 16.9 -31.2 38.89 40 -1.11 115 107 \Y
7 53.9105 52.4 Qp 13 -31.1 34.3 40 -5.7 317 113 \
8 960.016 41.05 Pk 28.8 -27 42.85 53.97 -11.12 0-360 101 \

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 14093504-E1V2
FCC ID: SBVRMO039

DATE: 2022-10-03
IC: 5373A-RM039

10.4.

WORST CASE 18-26 GHz

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

1|5UL Fremont — Chomber K 2822 Aug 23 16:54: 38
RF Emissions 3 meter
105 Project Number:|4893504
2 Client:Sonas
Comfig:EUT+Support Equipment
Mode:BT Worst Cose
E R Tested by:23522 SI
L
E Peok | Bl
Peak mit CdBul)/m)
s 75
é‘ o
o
3 erage Limit dBul
3 55
B
18846 26568
Frequency (MHz)
Rorge (W R/ Faffftin Do Hode S Pls  Eups/tods  Pos [Range: iz BV Reffftin  Dat g Hode S Fls  Hopa/fode Position
‘1 Tan i MBI e Er I | L v e el N o e '
18-26.56Hz Test 3-meter TST jv4323 18 May 2822
'\I5UL Fremont — Chamber K 2822 Aug 23 16:54: 38
RF Emissions 3 meter
= Project MNumber: 14893584
185 Cliant:Sonas
Config:EUT+5Support Equipment
Mode BT Worst Cose
95 Tested by:23522 SI
L
B Peak | 1B Ll
Peak t (dBul/m)
g 5 = mi ulJ/
é’ L
o
3 erage Limit dBul
3 55
T et
18886 265680
Frequency (MHz)
Rorge (Hz) FEA/UE Faf/Btin Dot fug Made oo Pl Espe/tods [Range (M) FUUBS  Ref/Atin Dal g fods ) Pl #ps/Mods Fosilion

18-26.56Hz Test 3-meter.TST jv4323 18 May 2822

VERTICAL
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REPORT NO: 14093504-E1V2 DATE: 2022-10-03
FCC ID: SBVRMO039 IC: 5373A-RM039

18 — 26GHz DATA

Marker Frequency Meter Det 81138 215705 Cables Corrected Peak Limit PK Average Margin Azimuth Height Polarity
(MHz) Reading AF amp/cbl (dB) Reading (dBuV/m) Margin Limit (dB) (Degs) (cm)
(dBuVv) (dB/m) (dB) (dBuVolts) (dB) dBuV/im
1 *20928.249 36.34 Pk 33.2 -59.5 19 29.04 74 -44.96 54 -24.96 0-360 99 H
2 *22065.831 34.7 Pk 33.4 -60.8 19.3 26.6 74 -47.4 54 -27.4 0-360 200 H
3 * 23096.692 31.07 Pk 33.5 -61 19.8 23.37 74 -50.63 54 -30.63 0-360 99 H
4 *18159.139 45.72 Pk 32.5 -61 17.7 34.92 74 -39.08 54 -19.08 0-360 100 \
5 *20406.443 38.61 Pk 33 -59.8 18.6 30.41 74 -43.59 54 -23.59 0-360 200 \
6 * 22546.553 32.44 Pk 33.5 -61 19.6 24.54 74 -49.46 54 -29.46 0-360 200 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 b to 56 56 to 46
0.5-5 56 46
5-30 Gl 5
" 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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11.1. AC POWER LINE

LINE 1 RESULTS

1,\BJL Fremont, CA CE Room 2822 Aug | 22:17:83
e
Conducted RFI Uoltogs
Project: 14893584
186 Client Name:Sonos
g:EUT + Support Equipment
i req . 128U/6BHz

92 Test By: 27966 PU

7| OSSR OSSR WUSSRUU SNV SIS SRR NSO SN SR VORI SO UV NUUUNN WU U WU o
&
o
P SRS SSSSURRUS SAUSUNR NS NSNS UOSNE NOUN SN O SUUSEUUUUUOE ST NSRS SN SO i 1 S =T 1008 =1 A SUR=C LI - 0 |
i
[
c
3 -
- i
=
J \
@
© [N

- P AN
il il wﬂ‘"&f’“ LA
5]
s T ‘ ‘ L 30
Freguency (MHz)
Ru% _E\:‘;\ FREU o E:c';:“” Z:‘I):[‘mg Mods \-Je;‘:ﬁl‘. T;.:“K #if‘;l;h.k :.:.i:!‘ . Forge CHiz) REW Ref/Attn  Det Avg Mode Juesp Pts  #5ups/Mode  Lobel
CCI5 CE Class B 15BkHz-38MHz Stepping LISN 175765 .T5T wmd4418 17 Feb 2822
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det 175765 C1&C3 207996 Corrected FCC Part 15 QP Margin FCC Part 15 Av(CISPR)M
(MHz) Reading LISN L1 cable path Limiter with Reading Class B QP (dB) Class B Avg argin
(dBuv) loss short cabl dBuv (dB)
2 .2355 32.55 Ca 0 0 9.3 41.85 - - 52.25 -10.4
4 .645 25.66 Ca 0 1 9.3 35.06 - - 46 -10.94
6 1.4303 9.78 Ca 0 1 9.3 19.18 - - 46 -26.82
8 2.1458 7.04 Ca 0 A 9.3 16.44 - - 46 -29.56
10 13.56 17.28 Ca 1 2 9.3 26.88 - - 50 -23.12
12 15.8528 16.33 Ca 1 2 9.3 25.93 - - 50 -24.07
1 .2355 47.16 Qp 0 0 9.3 56.46 62.25 -5.79 -
3 .645 27.69 Qp 0 1 9.3 37.09 56 -18.91 -
5 1.4303 13.99 Qp 0 A 9.3 23.39 56 -32.61 -
7 2.1458 11.7 Qp 0 1 9.3 21.1 56 -34.9 -
9 13.56 27.96 Qp 1 2 9.3 37.56 60 -22.44 -
11 15.8134 225 Qp 1 2 9.3 32.1 60 -27.9 -

Qp - Quasi-Peak detector
Ca - CISPR average detection
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LINE 2 RESULTS

W“IZ'IL Fremont, CA CE Room 2822 Aug | 22:17:83
E
Conducted RFI Uoltogs
P ect: 14893584
186 Cli2mt Nome:Sonos
EUT Config EUT + Support Equipment
N Test Uolt/Freq: 128U/6BHz
92 Test By 27966 PU
7 | W NSO SYSSUURUUUNE SRR SN MU SO SO SN SO U SO SONUSUUN S SN S NI S MO S —
P
o
DA U UM SRS OSSO S N S SO OSSN o LA 14 (5 K F S T S —
o i
i
o
: [~
= 36 198 -
2 . L#
s 1 g
2z 2 — . : -
f f i ol i
!
t ‘il
8 _\_f
s
5 1 I:EI 38
Freguency (MHz)
[Rorge CHiz) REU Ref/Aitn  Det Avg Mode - Fts #psitode  Lobel [Farge (HiD) REU Ref/Atin  Det Avg Mode Suesp Pts  faups/Mode Loke
CC15 CE Closs B 15BkHz-38MHz Stepping LISN 175765 .TS5T vm44418 17 Feb 2822
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det 175765 C2&C3 207996 Corrected FCC Part 15 QP Margin FCC Part 15 Av(CISPR)M
(MHz) Reading LISN L2 cable path Limiter with Reading Class B QP (dB) Class B Avg argin
(dBuv) loss short cabl dBuv (dB)
14 .2333 33.19 Ca 0 0 9.3 42.49 - - 52.33 -9.84
16 .645 25.88 Ca 0 A 9.3 35.28 - - 46 -10.72
18 1.4303 19.05 Ca 0 A 9.3 28.45 - - 46 -17.55
20 2.1458 13.03 Ca 0 A 9.3 22.43 - - 46 -23.57
22 13.56 17.32 Ca 1 2 9.3 26.92 - - 50 -23.08
24 15.8618 16.12 Ca 1 2 9.3 25.72 - - 50 -24.28
13 .2355 47.78 Qp 0 0 9.3 57.08 62.25 -5.17 - -
15 .645 27.71 Qp 0 A 9.3 37.11 56 -18.89 -
17 1.4303 20.88 Qp 0 A 9.3 30.28 56 -25.72 -
19 2.148 15.56 Qp 0 1 9.3 24.96 56 -31.04 -
21 13.56 26.39 Qp 1 2 9.3 35.99 60 -24.01 -
23 15.864 22.27 Qp 1 2 9.3 31.87 60 -28.13 -

Qp - Quasi-Peak detector
Ca - CISPR average detection
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