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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: S44
BRAND: Sonos
SERIAL NUMBER: Radiated Sample: A100 2301WC C4-38-75-00-0F-40-9

Conducted: A100 2301WC C4-38-75-00-0E-7C:0,

SAMPLE RECEIPT DATE: 2023-02-20

DATE TESTED: 2023-02-22 TO 2023-04-10
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC 47 CFR Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 + Al + 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.
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FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

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
See Comment Duty Cycle Reporting ANSI C63.10 Section
purposes only 11.6.
) RSS-GEN 6.7 99% OBW Reporting ANSI C63.10 Section
purposes only 6.9.3.
15.247 (a) (2) RSS-247 5.2 (a) |6dB BW Compliant None.
15.247 (b) (3) RSS-247 5.4 (d) | Output Power Compliant None.
See Comment Average power Reporting Per ANSI C63.10,
purposes only Section 11.9.2.3.2.
15.247 (e) RSS-247 5.2 (b) |PSD Compliant None.
15.247 (d) RSS-2475.5 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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3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC 47 CFR Part 2,
FCC 47 CFR 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:

O 47173 Benicia Street Uso0104 2324A 550739
Fremont, CA 94538, U.S.A
Building 2:

O 47266 Benicia Street uso0104 22541 550739
Fremont, CA 94538, U.S.A
Building 4:

47658 Kato Rd uso0104 2324B 550739

Fremont, CA 94538, U.S.A
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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
Radio Frequency (Spectrum Analyzer) 141.16 Hz
Occupied Bandwidth 1.22%
Power Spectral Density 2.47 dB
RF Power Measurement Direct Method Using Power Meter | 1.3 dB (PK) / 0.45 dB (AV)
Unwanted Emissions, Conducted 1.94 dB
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.78 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40 dB
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 5.29 dB
Time Domain Measurements 3.39%
Temperature 0.57°C
Humidity 3.39%
DC Supply Voltages 0.57%

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

Page 9 of 62

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: 14516849-E2V4 DATE: 2023-05-25
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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 + 0dB +10.1 dB+ 0 dB = 46.6 dBuV
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REPORT NO: 14516849-E2V4 DATE: 2023-05-25
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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.

6.2. MAXIMUM OUTPUT POWER

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

Frequency Peak
Range Mode | Output Power | Output Power
(MHZ) (dBm) (MW)

2402 - 2480 BLE 11.60 14.45

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain and type, as provided by the manufacturer’ are as follows:

The radio utilizes a Monopole antenna, with a maximum gain of 1.8 dBi.

6.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was 74.0-39150-1-41.

The test utility software installed during testing was PrimaComplianceGUIInstaller
_TESTBUILD3_17Nov22.

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.

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

BLE (1Mbps): 1Mbps
BLE (2Mbps): 2 Mbps
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6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
Laptop Lenovo T460s PCOJMBF8 Doc
Laptop AC/DC
AC/DC Adapter Lenovo ADLX90NLC2A 11S45N0247Z1ZSHH448JEY Doc
AC Power Sonos CPS045180250U N/A Doc
Power Supply Sonos EC2Y5EB N/A Doc
USB-A to Ethernet Plugable USB2-E100 8CAE4CE46AFA Doc
Adapter
USB-C to USB-A .
Female Adapter Amazon Basics | L6LUC160-CS-R N/A Doc
I/O CABLES (CONDUCTED TEST)
Cable # of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
AC Mains to
; 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
3 USB-C 1 USB-C Un-shielded 1.5 EUT to AC Power
ok Laptop to USB
4 Ethernet 1 RJ45 Un-shielded 15 Ethernet Adapter
. USB Ethernet
5 USB-A 1 USB-A Shielded 0.05 Adapter to USB
EUT to USB-
6 USB-C 1 USB-C Shielded 0.05 C/USB-A Female
Adapter
. EUT to Spectrum
7 SMA Cable 1 SMA Un-Shielded 1.0 Analyzer
I/O CABLES (RADIATED TEST)
Cable # Of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
AC Mains to
; 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
3 USB-C 1 USB-C Un-shielded 15 EUT to AC Power
ki Laptop to USB
4 Ethernet 1 RJ45 Un-shielded 10 Ethernet Adapter
. USB Ethernet
5 USB-A 1 USB-A Shielded 0.05 Adapter to USB
EUT to USB-
6 USB-C 1 USB-C Shielded 0.05 C/USB-A Female
Adapter
7 | SMA Cable 1 SMA Un-Shielded 10 EUT to Horn
Antenna

Page 12 of 62

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: 14516849-E2V4 DATE: 2023-05-25
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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
B
7
EUT| . s 4 Laptop
2
3 AC/OC

Adapter

1 1

AC Power
AC MAINS
Conducted Configuration
Laptop
Spectrum Analwl
7 EUT |, - 4
- - 2
3 AC/DC Adapter
! AC Power A
AC MAINS
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7. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW =2 DTS BW

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

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter
Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement using a

gated RF average-reading power meter)
PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Radiated emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1

Conducted emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.2

Band-edge: ANSI C63.10 Subclause -11.13.3.2 Integration method -Peak detection

Band-edge: ANSI C63.10 Subclause -11.13.3.4 Integration method -Trace averaging across
ON and OFF times DC correction

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

8. 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
Antenna, Broadband .
Hybrid, 30MHz to 2GHz Sunol Sciences Corp. JB1 171862 2023-09-08 2022-09-08
Amplifier, 10KHz to 1GHz, SONOMA
32dB INSTRUMENT 310N 29654 2023-04-24 2022-04-24
Antenna, Horn 1-18GHz ETS-Lindgren (Cedar 3117 80404 2023-10-07 | 2022-10-07
Park, Texas)
RF Filter Box, 1-18GHz FREMONT SAC-L1 171013 2023-06-24 2022-06-24
EMI TES;?(I)E;%I(E)IQ/ER, with Rohde & Schwarz ESW44 191429 2024-02-29 2023-02-15
EMI TEST RECEIVER Rohde & Schwarz ESW44 225688 2024-02-29 2023-02-14
Ame”gg's'g?jg 1810 ARA MWH-1826/B 199659 | 2023-06-12 | 2022-06-12
Amplifier 18-26.5GHz,
+5Vdc, -54dBm P1dB AMPLICAL AMP18G26.5-60 234683 2024-03-29 2023-03-18
Antenna, Passive Loop ELECTRO METRICS EM-6871 170014 | 2023-07-19 | 2022-07-19
30Hz - 1IMHz
Antenna, Passive Loop
100KHZ - 30MHz ELECTRO METRICS EM-6872 170016 2023-07-19 2022-07-19
Spectrum Analyzer, PXA, . .
3Hz to 44GHz Agilent Technologies N9030A 80396 2024-01-31 2023-01-27
Powe_r Meter, P-series Keysight Technologies N1911A 90719 2024-01-31 2023-01-26
single channel Inc
Power Sensor, P - series, Kevsight Technologies
50MHz to 18GHz, ysig 9 N1921A 81319 2024-01-31 2023-01-25
‘ Inc
Wideband
10dB Fixed Attenuator Pasternack Enterprises PE7087-10 N/A Verified Verified
AC Line Conducted
Fischer Custom FCC-LISN-
LISN . 50/250-25-2-01- 175765 2024-01-31 2023-01-31
Communications, Inc 480V
EMI TEST RECEIVER Rohde & Schwarz ESR 171646 2024-02-29 2023-02-29
Transient Limiter TE TBFL1 207996 2023-07-15 2022-07-15
UL TEST SOFTWARE LIST
Radiated Software UL UL EMC Rev 2015-12-29, 2020-04-15 & 2023-01-18
Antenna Port Software UL UL RF Ver 2022-08-16
AC Line Conducted UL UL EMC Rev 2022-02-17

Software
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REPORT NO: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
BLE (1Mbps) 0.381 0.625 0.608 60.84% 2.16 2.628
BLE (2Mbps) 1.069 1.876 0.570 56.97 2.44 0.936

DUTY CYCLE PLOTS

A22021.8_13 0k, Cham AP2021.8 .13, 3w, Cham

RefLevel 107,00 dByiv - REW 10Miz saL
y 2.4020000 GHz - A e A Frequency 2.4400000 GHz
10c ot Notch __or

Frequenc

Trput

|cF z. 0z Griz 9001 pts 2900 ps/ CFz4aGiz 5001 pis §20.0 5
Marker Table Marker Table

. 1 . s Bpv
o1 M1 1 1.068733 ms 1.77d8
D2 M1 1.875978 ms 1.68 dB

rosdy NN 2SEA0 [Retpeert TR ]
38 20.02.2009

BLE (1Mbps) BLE (2Mbps)
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REPORT NO: 14516849-E2V4
FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

9.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

RESULTS

9.2.1. BLE (1Mbps)

Channel

Frequency
(MHZz)

99% Bandwidth
(MHZz)

Low

2402

1.0349

Middle

2440

1.0341

High

2480

1.0349

Agilent Spectriam Analyzer - AP2022.8.16,16080,

Agilent Spectrum Analyzer - AP2072.8.16,16080,

0 eBidiv

Log

foa— © 3 v SERE N SLYPLAITUES00 AMFe 22, 23 U I3 o Exr=ay BLYPLAIE (P55 08 M Peb 22, 2023
enter Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radlo Std: None Frequency enter Freq 2.440000000 GHz | Cemter Freq: 2440000000 GHz Radlo Std: None Frequency
= ig: Avg|Held: 2020 s Trig: Free Run AvglHeld: 2020
FGainLow  RAtten: 30 dB Radio Davice: BTS AGainlow  #Amen: 30 d5 Radio Device: BTS
Ref Offset 13.96 dB Ref Offset 13.98 dB
Ref 20.00 dBm ‘I dBid Ref 20.00 dBm
g
Center Freq| Center Freq|

2.402000000 GHz|

2.440000000 GHz|

Center 2.402 GHz Span 3 M

Hz| Center 244 GHz

‘Span 3 MHz

[#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms, il [#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms, oeep
Auto Man| lAuto Man|
Occupied Bandwidth Total Power 18.0 dBm Occupied Bandwidth Total Power 18.1 dBm
1.0349 MHz FreqOffset 1.0341 MHz FreqOffset
Transmit Freq Error 15.274 kHz OBW Power 99.00 % 0 Hz Transmit Freq Error 14.002 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1,273 MHz x dB -26.00 dB x dB Bandwidth 1,272 MHz x dB -26.00 dB
tysmans [

SN ALIFLANID 0024 AMFeh 22, 2023
Center Freq: 2 480000000 GHz Radlo Std: Nene Frequency
s Trig:Fres Run AvglHold: 2020
AFGainlow  BAtten:30 4B Radlo Davica: BTS
Ref Offset 14.02 dB
0 dBidl Ref 20.00 dBm
Log
Center Freq|
2.480000000 GHz
I
Center 248 GHz Span 3 MHz| CF Step,
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 500 000 kH
|Auto Man|
Occupied Bandwidth Total Power 18.0 dBm —
1.0349 MHz Freqoren
Transmit Freq Error 14.121 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.268 MHz x dB -26.00 dB
sc [
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REPORT NO: 14516849-E2V4
FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

9.2.2. BLE (2Mbps)

Channel

Frequency | 99%

(MHz)

Bandwidth
(MHz)

Low

2402

2.0740

Middle

2440

2.0672

High

2480

2.0761

Agilert Spectrum Analyzer - APZ027.8.16,16080,Conductes
L i e N 161034 EM Foh 22, 2023 L T 13, 101501 M Fob 2,023
Center Freq: 2 402000000 GHz Radio Std: None Frequency enter Freq 2.440000000 GHz | Center Freq: 2.440000000 GHz Radio Std: None Frequency
E= AvglHold: 20120 == Trig:Fras Run AvglHold: 20
“FGainLow  RAtten: 30 dB Radio Device: BTS FGainLow  SAften: 30 dB Radio Device: BTS
Ref Dffset 13.95 dB Ref Offset 13.99 dB
0 dBidiv Ref 20.00 dBm 10 dBldi Ref 20.00 dBm
Log Log
Center Freq| Center Freq|
2.402000000 GHz| 2.440000000 GHz|
Center 2.402 GHz Span 6 MHz| CF Step Center 2.44 GHz ‘Span 6 MHz CF Step
#Res BW 16 kHz #VBW 47 kHz #Sweep 100 ms 600,000 kHz) #Res BW 16 kHz #VBW 47 kHz #Sweep 100 ms §00.000 kHz
. . lauta Man . . lAuto Man
Occupied Bandwidth Total Power 18.1 dBm Occupied Bandwidth Total Power 18.1 dBm
2.0740 MHz Freqoment 2.0672 MHz F——
Transmit Freq Error 3.252 kHz OBW Power 98.00 % 0Hz Transmit Freq Error 760 Hz OBW Power 99.00 % OHz
x dB Bandwidth 2.582 MHz x dB -26.00 dB x dB Bandwidth 2.578 MHz x dB -26.00 dB
wsa Gysmans, o [

2022.8.16,

Agilert Spectrum Anslyzor

16080, Conducted A

L i a
enter Freq 2.480000000 GHz

Radlo Std: None

o

| Center Freq: 2460000000 GHz
- AvglHeld: 20

IFGaimLow  BAtten:30 4B

10:19:32 AM Fob 22, 2023

Radio Davice: BTS

Frequency

Ref 20.00 dBm

Ref Offset 14.02 dB

Center 2.48 GHz
#Res BW 16 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Span 6 MHz|
CF Ste|

#VBW 47 kHz #Sweep 100 ms) 500000 KH':
Total Power 17.9 dBm pute Ve
2.0761 MHz FreqOfiset|
3.331 kHz OBW Power 99.00 % OHz

2.589 MHz x dB -26.00 dB

[

Center Freq|
2480000000 GHz|

HIGH CHANNEL
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REPORT NO: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

9.3. 6 dB BANDWIDTH

LIMITS

FCC 815.247 (a) (2)
RSS-247 5.2 (a)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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REPORT NO: 14516849-E2V4
FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

9.3.1. BLE (1Mbps)

Channel Freq

(MHZz)

6 dB Bandwidth
(MHz)

uency

Minimum Limit
(MHz)

Low

2402

0.654

0.5

Middle

2440

0.684

0.5

High

2480

0.714

0.5

A AITE
#Avg Type: RMS

Agilent Spectrum Analyzer - A
B SN

3 :
Frequency enter Freq 2.440000000 GHz

BAvg Type: RMS Frequency

PO Wida = Trig: AvglHold: 20120 0 Wide - g Freaun AvglHold: 2020
IFGainLow #Atten: 40 dB IF Gainel ow n: 40 4B
e Offeet 1395 4B Ak 654 KAZ] Auto Tune et Offset 1398 dB AMKr1 684 kHZ] AutoTune
10 iy Ref 30.00 dBm 291 dBy 0 4B/ Ref 30.00 dBm 0.476 dB
Log Log
Center Freq| Center Freq
2.402000000 GHz| 2.440000000 GHz
o ¢ 5 )
s StartFreq| h StartFreq|
2.400500000 GHz| 2438500000 GHz
Stop Freq Stop Freq|
2.403500000 GHz| 2.441500000 GHz
CF Step CF Step
300.000 kHz| 300.000 kHz|
lAuto Man lAuto Man
Freq Offset| Freq Offset|
0Hz 0Hz
Center 2402000 GHz Span 3.000 MHz Center 2.440000 GHz ‘Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
wsa [ sc. [
Agilont Spectrum Analyzer - AP2077.8,16,16080,
T 3 o SENGEN ERETTT =
enter Freq 2.480000000 GHz I #avg Type: RMS requency
BhO: Wide e Trig: AvglHold: 2020
WGainlow  #Acten: 40 9B
A 1 - Auto Tune|
Ref Offset 1402 dB: AMkr1 714 kHz
10 aBidiv  Ref 30,00 dBm 0.126 dB
Log
Center Freq|
2.480000000 GHz
yid ¢
StartFreq|
2478500000 GHz|
Stop Freq
2.481500000 GHz|
CF Step
300.000 kHz|
lAuto Man
Freq Offset|
OHz
Center 2.480000 GHz Span 3.000 MHz.
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
wsa [
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REPORT NO: 14516849-E2V4
FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

9.3.2. BLE (2Mbps)

Channel Frequency

(MHZz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low 2402

1.254

0.5

Middle 2440

1.338

0.5

2480

High

1.146

0.5

Agilent Spectrum Anslyzer - AP2072.B.,
LIS [0 a SEE I ALIGALTE
¥hvg Type: RS Frequency enter Freq 2.440000000 GHz ] #avg Type: RMS Frequency
PO Wid ig: AvglHold: 20120 (0: Wide —— Trig: Fraa Run AvglHold: 2020
[FGaimLow  BAtten: 40 dB Ao IFGaLow ;40 4B AutoT
o 354 MHZ uto Tune| A H ] uto Tune|
Ref Offset 1396 6B AMkr1 1 .:574 MHz] Ref Offset 1396 48 AMkr1 1.338 MHZ
10 iy Ref 30.00 dBm -1.380 dB 0 4B/ Ref 30.00 dBm -0.265 dB
Log Log
Center Freq| Center Freq
2.402000000 GHz| 2440000000 GHz|
W .
LS b4 StartFreq)| pd ¢ StartFreq|
2398000000 GHz| 2437000000 GHz|
Stop Freq Stop Freq|
2405000000 GHz| 2443000000 GHz|
CF Step CF Step
600,000 kHz| 600,000 kHz
lauto Man lAuto Man|
Freq Offset| Freq Offset|
0 Hz| O Hz|
Center 2402000 GHz Span 6.000 MHz Center 2.440000 GHz ‘Span 6.000 MHz|
[#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts) ¥Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)
sa [ = [

Agilont Spoctrim Analyzer - APZ072.8.16,16080, Conducted A

Frequency

L 3 5
enter Freq 2.480000000 GHz

e ERETTT
| #Avg Type: RMS

PHO: Wida — Trig: AvglHold: 20120
WFGaintow  BAtten: 40 9B
Ref Offset 14.02 dB. AMEKr1 1.146 MHZ AutoTune|
108/l Ref 30,00 dBm -0.035 dB|
Log
Center Freq|
2480000000 GHz|
4\5«\"5‘ ‘ StartFreq

2477000000 GHz|

Stop Freq
2.483000000 GHz|

CF Step
'600.000 kHz|
|Auto Man|

Freq Offset|
O Hz|

Center 2.480000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 6.000 MHz.
Sweep 3.000 ms (1001 pts)

s

[

HIGH CHANNEL
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REPORT NO: 14516849-E2V4
FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

9.4. OUTPUT POWER

LIMITS

FCC 815.247 (b) (3)
RSS-247 5.4 (d)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

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

9.4.1. BLE (1Mbps)

Tested By: ZS 16080
Date: 2023-04-10
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 11.60 30 -18.400
Middle 2440 11.50 30 -18.500
High 2480 11.48 30 -18.520
9.4.2. BLE (2Mbps)
Tested By: ZS 16080
Date: 2023-04-10
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)
Low 2402 11.40 30 -18.600
Middle 2440 11.30 30 -18.700
High 2480 11.27 30 -18.730

Page 22 of 62

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: 14516849-E2V4
FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

9.5. 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

9.5.1. BLE (1Mbps)

Tested By: ZS 16080
Date: 2023-04-10
Channel Frequency AV power
(MHz) (dBm)
Low 2402 11.35
Middle 2440 11.32
High 2480 11.31
9.5.2. BLE (2Mbps)
Tested By: ZS 16080
Date: 2023-04-10
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 11.28
Middle 2440 11.26
High 2480 11.11
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REPORT NO: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

9.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
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REPORT NO: 14516849-E2V4
FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

9.6.1. BLE (1Mbps)

Frequency
(MHz)

Channel

Limit
(dBm/3kHz)

PSD
(dBm/3kHz)

Margin
(dB)

Low 2402

0.917 8

-7.08

Middle 2440

0.849

-7.15

High 2480

0.828

-7.17

Agiient Spectrum Analyzer - APZ072.8, 16, 16080,
2 U 3 2 E==aT, ALIHATC
#Avg Type: RMS Frequency enter Freq 2.440000000 GHz | BAvg Type: RMS Frequency
PO Wida = Trig: AvglHold: 100100 H0: Wide —— Trig: Frae Run AvglHold: 100/100 ™ "
IFGainlow  BAtten: 50 dB IFGainiLow e oerfP 1
e Offeet 1395 48 Mkr1 2.401 982 GHZ Auto Tune et Offset 1398 dB Mkr1 2.439 982 GHZ AutoTune
10 iy Ref 40.00 dBm 0.917 dBm 0 4B/ Ref 40.00 dBm 0.849 dBm
Log Log
Center Freq| Center Freq
2.402000000 GHz| 2.440000000 GHz
StartFreq| StartFreq|
2.400500000 GHz| || 2438500000 GHz|
Stop Freq Stop Freq|
‘ 2.403500000 GHz| 2.441500000 GHz
CF Step | CF Step
300.000 kHz| 300.000 kHz|
lauto Man | lAuto Man
Freq Offset| Freq Offset|
0Hz 0Hz
Center 2402000 GHz Span 3.000 MHz Center 2.440000 GHz ‘Span 3.000 MHz|
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 101.7 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 101.7 ms (1001 pts)
wsa [ sc. [
Agilont Spectrum Analyzer - AP2077.8,16,16080,
T 3 o SENGEN ERETTT =
enter Freq 2.480000000 GHz I #avg Type: RMS requency
PHO: Wida —»— Trig: AvglHeld: 100/100
WFGainlow  #Acten: 50 4B
3 3 - Auto Tune|
el Offset 140205 Wkr1 2.479 982 GHZ
10aB/div  Ref 40,00 dBm 0.828 dBm
Log
Center Freq|
2.480000000 GHz
StartFreq
2478500000 GHz|
Stop Freq
2.481500000 GHz|
CF Step
300.000 kHz|
| lAuto Man
Freq Offset|
OHz
Center 2.480000 GHz Span 3.000 MHz.
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 101.7 ms (1001 pts)
wsa [
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REPORT NO: 14516849-E2V4
FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

9.6.2. BLE (2Mbps)

Channel Frequency PSD

(MHZz) (dBm/3kHz)

Limit

(dBm/3kHz)

Margin
(dB)

Low 2402 -2.766

8

-10.77

Middle 2440 -2.666

8

-10.67

High 2480 -2.925

8

-10.93

Agilent Spectrum Analyzer - A
SN YRLAITO (101121 AMFeh 2, 23 . 3 2 E=r=ay AIGIAD | 101533RMFeh 2,23 [ L
) 5 | 56 requency enter Freq 2.440000000 GHz | pe: RMS TRAG requency
PNO- Wida == Trig: AvglHold: 100100 TYRE M (0 Wide == Trig: Frae Run AvglHold: 100/100 v "
[FGaincLow  SAtten:50 dB. oerlF IFGaiikLow - 50 4B o '
e Offeet 1395 48 Mkr1 2.401 970 GHZ Auto Tune et Offset 1398 dB Mkr1 2.439 970 GHZ AutoTune
0 cBidiv__Ref 40.00 dBm -2.766 dBm| 0gBicRef 40.00 dBm -2.666 dBm
Center Freq| Center Freq|
2.402000000 GHz| 2.440000000 GHz|
StartFreq| StartFreq|
2.399000000 GHz| || 2437000000 GHz|
. Stop Freq . Stop Freq|
2.405000000 GHz| 2443000000 GHz
CF Step CF Step
£00.000 kHz| 600.000 kHz
lauto Man lAuto Man
Freq Offset| Freq Offset|
0Hz 0Hz
Center 2402000 GHz Span 6.000 MHz Center 2.440000 GHz ‘Span 6.000 MHz|
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 203.3 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 203.3 ms (1001 pts)
Gosrns, [

L SEHBE.IN
enter Freq 2.480000000 GHz .

PHO: Wide —»— Trig:Free Run

IFGain:low  BArten: 50 4B

¥avg Type: RMS
AvglHold: 1001100

Frequency

Ref Offset 14.02 dB.
1odeidiv__Ref 40.00 dBm

Mkr1 2.479 970 GHz,

2.925 dBm

Auto Tune|

Center Freq|
2480000000 GHz|

StartFreq|
2A4T7000000 GHz|

Stop Freq
2.483000000 GHz|

CF Step
'600.000 kHz|
|Auto Man|

Freq Offset
0Hz

Center 2.480000 GHz
#Res BW 3.0 kHz #VBW 9.1 kHz

Span 6.000 MHz.

Sweep 203.3 ms (1001 pts)

s

[

HIGH CHANNEL
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REPORT NO: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

9.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of a peak measurement; therefore the required
attenuation is 20 dB.

RESULTS
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REPORT NO: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

9.7.1. BLE (1Mbps)

Agilent Spectrum Analyzer - A
ANITD 00

Agilent Spectrum Analyzer - AP:
3 S AR = U I3 SENSE 3 E
2.400000000 GHz ) v Type: requency enter Freq 13.015000000 GHz [ #avg Type: RMS requency
PO Wida = Trig: Free Run Avg|Hold: 1001100 PHO: Fas e Trig: Free Run AvglHeld: 1010
IFGaimlow  BAften:50 48 WGaintow  #Asen: 40 45
- Auto Tune)| T - Auto Tune|
et Ofoot 1396 08 MKkr1 2.402 01 GHZ] ot Offeet 1396 a8 MKrd 25.353 3 GHZ]
|9 gridy_ Ref 40.00 dBm 15.478 dBm 19 g5idie_Ref 30.00 dBm -28.665 dBm
1 1 Center Freq)| {f CenterFreq|
¢ 2.400000000 GHz| 13.015000000 GHz|
StartFreq| StartFreq|
2.395000000 GHz| [) 30.000000 MHz|
oy . A y
{y [y " 07
Stop Freq| | Stop Freq
2405000000 GHz| 26 000000000 GHz|
Center 2.400000 GHz Span 10.00 MHz, CF Step Start 30 MHz Stop 26.00 GHz, CF Step,
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts] 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2557000000 GHz|
{MrAlMoDE TRC] ScL] L vl T CH L PURCTIDR WIDTHL FUNCTION VALE R [pute Man (urrlHobElTREESCLL L L FUNCTION L PUSETORMADTH FUNCTION Ve R - Man)
N t 240201 GHz 16,478 dBm 1N T 2.4020 GHz 14,005 dBm
2 N 1 240000GHz  -28.380 dBm 2 N T 48040GHz 36796 dBm
3 N f 2396 41 GHz. -26.626 dBm Freq Offset| 3N f 7206 0 GHz 35302 dBm Freq Offset|
s 0 Mz -s N f 253533GHz 28,665 dBm oMz
3 &
7 7
B8 8
3 9
10 10
11 - 11 ]
¢ > < »
s [ sc. [

LOW CHANNEL BANDEDGE

v i > e i
- #hvg Type: RMS Frequency enter Freq 13.015000000 GHz T WAvg Type: Frequency
PO Wida = Trig: Free Run Avg|Hold: 1001100 PHO: Fas e Trig: Free Run AvglHeld: 1010
IFGain:Lowe BArten: 50 4B IF Gainel ow #Amen: 40 dB
et Offset 1398 B WkrT 2.440 00 GHz|[ Ao Ture of test 1908 48 Tkrd 25478 0 GHa|| ~ AuteTume
0y Ref 40.00 dBm 15.324 dBm| 10d5/a__Ref 30.00 dBm -29.334 dBm
Log g
Center Freq| O Center Freq|
2.440000000 GHz| T T 13.015000000 GHz|
[] StartFreq| I T StartFreq|
2.435000000 GHz| T P T T 0 30.000000 MHz |
I A &
= "‘,
Stop Freq| | Stop Freq
2.445000000 GHz| 26.000000000 GHz|
CF Step Start 30 MHz Stop 26.00 GHz CF Step,
1000000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 957.3ms (40001 pts) | 2597000000 Griz
! ! jfuta Man I N S IS A < B e |~ Man
1 N f 24400GHz 16.105 dBm
2 N T 48800 GHz 37 246 dBm
Freq Offset] 3N T 73200 GHz 33801 dBm Freq Offset|
oHz — [ 254780GHz  -29.334 dBm oz
5
6
7
8
9
Center 2440000 GHz Span 10.00 MHz i d
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) < >
Fr— s [r—

IN-BAND REFERENCE LEVEL

[ ——— ; ot Spectrum Analyzar - A
¢ SENEN A : . ST -
enter Freq 2.483500000 GHz B} #hvg T s requensy enter Freq 13.015000000 GHz § Havg Typ requency
PHO: Wido —5— Trig: Free Run AvglHold: 1001100 HO: Fast o= Trig: Fras Run AvglHeld: 1010
IFGaiLow #Atten: 50 dB IF GabneLow #Asten: 40 dB
e OTeet 100245 MKr1 2480 00 GHz||  AuteTune ot Onet 140208 MKra 25,628 0 GHZ Auto Tune
10 c5id_Ref 40.00 dBm 15.224 dBm 10d5/a__Ref 30.00 dBm -29.277 dBm
og og
Center Freq| O Center Freq|
’ 2.483500000 GHz| T T 13.015000000 GHz|
StartFreq| StartFreq|
2478500000 GHz| ' 30.000000 MHz|
A {y ()
Stop Freq Stop Freq|
2.488500000 GHz| 26.000000000 GHz|
Center 2.483500 GHz Span 10.00 MHz CF Step Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz #Res BW 100 kHz #VBW 300 kHz Sweep 957.3ms (40001 pts) | 257000000 GHz|
O D S A SO ) oy - [ Man I R S S I A 151 O 255 N | Man
H t 2.480 00 GHz 15.224 dBm 1N T 24800 GHz 14576 dBm
2 N 1 24835TGHz 25383 dBm 2 N r 49600GHz  36728dBm
3 N f 248350 GHz 28958 dBm Freq Offset| 3N f 7.440 0 GHz 35599 dBm Freq Offset|
4 o Hz) N f 256280GHz 29277 dBm oHz]
5 5
6 8
7 7
g 8
9 9
10 10
1 - 1 ~
« » < »
[ fysmans o [A—

HIGH CHANNEL BANDEDGE
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REPORT NO: 14516849-E2V4
FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

9.7.2. BLE (2Mbps)

pemns

H

Agilont Spectriam Analyzer - AP; - o
3 EENGESIN ALY AITE Frequency L 3 09 ‘SENSEIINT LIGNAL Frequency
Avg Type: #hug Type: RMS
ST IOy Gp':é Wida —»= Trig:Free Run Avurnv‘h:. 1001100 SR AR s SO ﬁnzm, _.J Trig: Free Run Avgf’!:{:: 1010
IFGainlow  BATen: Waindow  #Aman: 40 4B
Auto Tune| Auto Tune|
Mkr1 2.402 034 GHz Mkrd 2.399 8 GHz|
Ref Offset 13.96 dB. Ref Offset 13.95 dB I
|9 gridy_ Ref 40.00 dBm 14.595 dBm 10 deidie_Ref 30.00 dBm -20.308 dBm
og
1 Center Freq| () Center Freq|
'] 2400000000 GHz| - 13015000000 GHz|
1 StartFreq| ’ StartFreq)
L4 2391000000 GHz| 30.000000 MHz|
& 7
“‘,‘ " \4’
StopFreq| Stop Freq|
2.408000000 GHz| 26.000000000 GHz|
Center 2.400000 GHz Span 18.00 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] 1:800000 MHz] #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2 557000000 GHz|
[0S T T S| L T T - [ e In_--__-—_n s Man)
N t 2402034 GHz 14596 dBm 1N f 2.4020 GHz 12144 dBm
2 N 2400000GHz  -16095 dBm 2 N 1 48040GHz  35.440 dBm
3 N f 2.400 000 GHz -16.085 dBm Freq Offset| 3 N f 7.206 0 GHz 38.485 dBm Freq Offset|
4 0 Hz| = f 2399 8 GH; 20.309 dBm 0 Hzl
5 5
3 &
7 7
B8 8
3 8
10 10
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¢ > ¢ >
wsa psmans, s [
Agilent Spectrum Analyzer - A: 16080, Conducted A ot Spectrum Analyze 3 Conducted A
L 3 D 5 7 . .
enter Freq 2.440000000 GHz reaueney 73 Havg Typ reaueney
PO Wida —— Trig: Free Run HO: Fast == Trig: Frae Run AvglHold: 1010
(FGainLow #Atten: 50 dB IF Gaincl ow o
et Offset 1398 8 MK 2.440 000 GHzl ~ AweTung or test 1908 48 Tkd 23,6737 GHa|| ~ AutoTune
0 cBidiv__Ref 40.00 dBm 14.434 dBm| [0dEidy__Ref 30.00 dBm -28.780 dBm
Log og
Center Freq| ‘,s Center Freq|
2.440000000 GHz| “ 13.015000000 GHz|
‘ StartFreq| StartFreq|
2.431000000 GHz| [ 30.000000 MHz|
(* P
Stop Freq Stop Freq|
2.449000000 GHz| 26000000000 GHz
CF Step Start 30 MHz Stop 26.00 GHz, CF Step,
1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2557000000 GHz|
lauto Man to Man
| I A 15 O S A ST
1N [ 24400 GHz 11,897 dBm
2 N f 48800 GHz 36.860 dBm
Freq Offset| 3N f 7.320 0 GHz 38.021 dBm Freq Offset|
0 Mz - N f 236737GHz 28780 dBm oMz
5
8
7
8
g
Center 2440000 GHz Span 18.00 MHz 1 4
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) < »
wsa Gosrns, s [
Agilont Spectriam Analyzer - AP; jactod & o o s
= - — Freauency T T SENEENT LIGIAITO bz Frequency
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ORI O Gp':é @ —»= Trig:Free Run Avurnv‘h:. 1001100 ks SR AR s SO ﬁnzm, _.J Trig: Free Run Avgf’!:{:: 1010
1FGain:Low oerlP WGainlow  #Atten: 40 4B
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|9 gridy__ Ref 40.00 dBm 14.905 dBm 10 deidie_Ref 30.00 dBm -28.696 dBm
og
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StartFreq| StartFreq
T 2474500000 GHz| ‘ 30.000000 MHz|
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[T S S T ) T 22 Man | e S S S - [ Man)
N t 2480026 GHz 14,805 dBm 1N f 2.480 0 GHz 10266 dBm
2 N 1 2490962GHz 24162 dBm z N i 49600GHz  37.138 dBm
3 N f 2483500 GHz 27538 dBm Freq Offset| 3 N f 7.4400 GHz 34846 dBm Freq Offset|
4 0 Hgl N f 25634 5 GHz -26.696 dBm 0 Hal
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HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 14516849-E2V4

FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

10. RADIATED TEST RESULTS

10.1.

LIMITS

LIMITS AND PROCEDURE

FCC 815.205 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) 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 as applicable for average
measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,

middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.
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REPORT NO: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

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.

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 reslt is
the worst-case test result.

NOTE: The limits in FCC 47 CFR, 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 15.209(a) limit.
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REPORT NO: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

10.2. TRANSMITTER ABOVE 1 GHz
10.2.1. BLE (1Mbps)
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

I)_\L_l_-hr_:mu\_" B4-RDE-K 2823 Apr 7 17:18:81
25
Restricted Bondedge
H Project Number: 14516849
1150 H Client: Soros
Config: EUT + Support Equipment
| | | Mode: BLE_2482_1Mops Iy
185 i i i : Tested by: 279866 PU ;"‘.\
o 951
3
9
©
. BS-
a
o
E TSk
T
3 65
3
[+s]
z i dBull¥m)
55 i ; T
45 i
35
2310 T8.5MHz/ : 2415
Frequency (MHz)
Renge (Mz) REW/VEY Ref/Aitn  Det  Hvg Hode S Pis #ups/Mode  Position Renge (Mz] REN/VEU Ref/étin  Det Hvg Mode Sugep Pis $3wps/Mode  Position
2318-2415 MC-3B1 I 12 PERK - Bnse 1) BAEE  MAGH 332 degs B4 cu W [ MC-3B1/M 127/8 PUER t i
Low CH BE —= H.TST 30915 28 Dec 2815 Rev 9.5 18 Jan 2823
Trace Markers
Marker Frequency Meter Det 223083 ACF (dB) 3mH Amp/Cbl/Pad (dB) DCCF (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/im) PK Margin Azimuth Height Polarity
(MH2) l}::’i\c;} (':Eaﬂ/"mg) @8) (d8) (Degs) (em)
1 * 2390 55.83 Pk 318 -34.9 0 52.73 - - 74 -21.27 332 354 H
2 *2378.379 58.78 Pk 31.7 -34.9 0 55.58 - - 74 -18.42 332 354 H
3 * 2390 45.03 RMS 31.8 -34.9 2.16 44.09 54 -9.91 - - 332 354 H
4 * 2387.147 46.36 RMS 31.8 -34.9 2.16 45.42 54 -8.58 - - 332 354 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14516849-E2V4

FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

VERTICAL RESULT

I,.\I__chl_:mu\_‘r B4-RDE-K 2823 Apr 7 17:89:51
25
Restricted Bondedge
Project Number: 14516849
1150 Client: Sonos
Config: EUT + Support Ecuipment
Mode: BLE_2482_1Mbps
185 Tested by, 27966 PU
L ] SO S S OSSOSOt SO S SS SS BUSS SVSSUS S B SSS—
&
G
=
-1
a
M
i
] £ PO oo SO eos oo i OO OSSOSO OO OO OSSO SOOOOUOOUUUOO U0 SOOOUOUUSOO UV SUUUMOOUUIT SORSUSSINE SRR GRS I SO,
[
2
s BS
3 i
@ I}
o i {
Y .| Averoge Limi dBul¥m) : 2 | # 1
B oy - e 7 P TR PR e Tt e ey e e By N ling i S
; ; | . i .
a5 o @
35
2318 18 . SMH=z/ 2415
Frequency (MHz)
[Renge (#tiz) REWAEU Ref/ftln  Det fvg Hode Sucep Fts  fupa/tbde  FPosition [Range (Mtiz] REW/LEU Ref/ftin  Del fg Hode Sueep Fis  owps/fodke  FPosition
Low CH BE — U.TST 38915 28 Dec 2815 Rev 0.5 18 Jan 2023
rarker Frequency Veter = 753055 ACF (98) 3 APICHTPad (@5 SoCF @B Corected | Average L @Bvimy | Wargin Feak L @BavIm) PR Vargm A Trerght Pty
(MHz) Reading Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuVim)
1 *2390 56.09 Pk 31.8 -34.9 0 52.99 74 -21.01 55 257 \%
2 * 2379.599 58.29 Pk 31.8 -34.9 0 55.19 - - 74 -18.81 55 257 \
3 *2390 4527 | RMS 318 349 2.16 4433 54 9.67 B B 55 257 v
4 *2378.654 46.39 RMS 317 -34.9 2.16 45.35 54 -8.65 55 257 \%

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

I'\I:Ch'-""”‘-" B4-RDE-K 2823 Apr 7 17:35: 11
25
Restricted Bondedge
H Project Number: 14516849
1150 ! Client: Somos
Config: EUT + Support Equipment
A i : ; Mode: BLE_2488_1Mops
1 B5}- &) i § i Tested by: 279686 PU
{1
95/ -
|
N |
CRC 1
@ o
S TS SRR
- 75k f I . . : S O
= 73 Iy : s
3 f
% 65 fp-eeie i i i ;
| ‘ : : :
e "‘ Average Limit g--l':w‘- ir i
) kst “\L-' W P i . — i PR ST ! L " I
55 i :n ' ;mj L - " " — }”.IA |
a5 oo 3 ‘
35
2464 18, 3MH=z/ 2563
Frequency (MHz)
Range (i) REWE Ref/Ailn Dt fvg Mode Sieep Fls  Fupa/flce Fos tian ‘Rm;! izl R Raf /Atin  Det fvg Mode Sueep Pls  fompatok Fosition
| :2468-2563 (=380 /0 121738 PERK - Besecifuto)  BAEE MAXH 3 degs B3 ce K 168 1" B I 1 ¥ UER Frg (R ese t 4 BTEG degs H
High CH BE - H.TST k14856 13 Jun 2828 Rev 9.5 18 Jan 2823
Marker Frequency Meter Det 223083 ACF (dB) 3mH Amp/Cbl/Pad (dB) DCCF (dB) Corrected Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
riz) Reading Reading @) e (Ocge) em
(@) @Buvim)
1 * 2483.5 56.73 Pk 32.2 -34.5 0 54.43 - - 74 -19.57 343 388 H
2 *2498.579 58.35 Pk 32.2 -34.4 0 56.15 - - 74 -17.85 343 388 H
3 *2483.5 45.49 RMS 322 -34.5 2.16 45.35 54 -8.65 - - 343 388 H
4 * 2483.616 46.3 RMS 32.2 -34.5 2.16 46.16 54 -7.84 - - 343 388 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14516849-E2V4
FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

VERTICAL RESULT

| ~Chomber B4-RDE-K 2823 Apr 7 17:25:46
25
Restricted Bondedge
Project Number: 14516849
115 Clisnt: Sonos
Config: EUT + Support Equipment
Mode: BLE_2488_1Mhps
1850 Tested by: 27966 PU
L S e S Ot S 0 S S S
@
3
@
- Bop-
a
o
u
=T | FSSOOUUUSOSSUNOOOOOUN: SOUSSSOOOOURNRSON ORI N SO0 000t o0boet S o Uetucts oo fott OO0 OO0 OUUOOO00UOPoOO OO OUOOOOooO0OUOOOO U HSOTOOTOOO OO PUUSSO OO OO0 SO OO
i
T
3 B5
3
3 -
N / | Agerage Limit CdBU/n
s 1 \
50 i sl - : -
3 i 4
45 = i
35
24ed 8. 3MH=z/ 2563
Frequency (MHz)
Ronge OTiz) REWUBU Ref/itn  Det fvg Hode Pls  Pupstbde Fosition Fonge (i) REVABU Ref/Pitn  Del fug fode weep Voupa/todk  Position
High CH BE - U.T5T kI4@856 13 Jun 2828 Rev 9.5 18 Jan 2823
Warker Freauency Vieter Dot 723083 ACF (@6) 3miT AmplChIPad (08) CCF @B Corrected Average Limit (@BuVim) Viargin Feak Limit @B avim) PR Wargin Azman Terant Forarty
oh2) Reading Reading @8) @8) (Degs) (em)
@Buv) @Buvim)
1 *2483.5 56.73 Pk 32.2 -34.5 0 54.43 74 -19.57 53 398 \4
2 * 2486.346 58.39 Pk 32.2 -34.5 0 56.09 - - 74 -17.91 53 398 \4
3 *2483.5 4491 RMS 32.2 -34.5 2.16 44.77 54 -9.23 - - 53 398 \%
4 2502.571 46.11 RMS 32.2 -34.4 2.16 46.07 54 -7.93 53 398 \

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| 15Uk Fremont - Cromber L 2023 Feb 25 BP:36:12
Rodicted Emissions 3-Meters
it s e
Config: EUT + Support Equipment
Mode : BLE_1M_24B2
95} Tested by: 23522 SI
85 .......
~ Peok Limit (dBul/m)
5 75
=
T
3 fivg Limit CcdBuls/m)
3 55 -
) 1
45 - - 3
Q
35 i
ey im e
25 SN NSO NSO OO NSO S S —
i ‘ ] T8
Freguency (GHz)
Rorge (GHz) RENABY Ref/Atin  Det Avg Mode Sueep Pts  ¥Seps/Made  Position Range (GHz) BB Ref/Atin Dol Avg Hode Sueep Fla #oups/Mede Pomition
1:1=3 1MC-3dB)/38k 187718 FEAK A7naectfuto) 988 WiH B-368degs H 18 THC-3c8)/38 89/2 PERK I5naec(Auta) 18068 MAXH 8-368dega
FCC PortiSC 2. 4GH=z RSE.TST 38915 29 Dec 2815
| 15Uk Frement - Chomber L 2823 Feb 25 ©@:36:12
i i | Rodioted Emissions 3-Meters
T e e
Config: EUT + Support Equipment
Mode : BLE_1M_24B2
95} ; Tested by: 23522 SI
85
. Peak | nit dBul/m)
g 75
=
"\E 65 i 4 L S PR
£
3 fvg Limit (cBul/m)
2 vg c
o 55 &
Q
45} :
o 5
H [m] v
35 s \ PSS SO 7 - e S S
L B il I iooL--z:iit A’ i e s A R e e i
1 ' ' ‘ ' 1@ T8
Freguency (GHz)
Rorge (GHz) RENABY Ref/Atin  Det Avg Mode Sueep Pis  ¥Seps/Made  Position Range (GHz) BB Ref/Atin Dol Avg Hode Sueep Fla #oups/Made Pomition
FCC PortiSC 2.46Hz RSE.TST 36915 29 Dec 2815
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REPORT NO: 14516849-E2V4
FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

RADIATED EMISSIONS

Marker Frequency Meter Det Horn Amp/Cbl/Fitr DCCF Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading 1mH (dB) (dB) Reading (dBuVv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
1 *4.804354 43.11 PK2 34.5 -26.5 0 51.11 - - 74 -22.89 235 101 H
*4.803939 36.77 MAv1 34.5 -26.5 2.16 46.93 54 -7.07 - - 235 101 H
2 6.405314 37.64 PK2 35.8 -24 0 49.44 - - 169 105 H
3 7.205266 43.67 PK2 35.9 -23 0 56.57 - - 170 103 H
4 *4,803557 34.86 PK2 34.5 -26.5 0 42.86 - - 74 -31.14 320 102 \4
*4.80379 27.22 MAv1 34.5 -26.5 2.16 37.38 54 -16.62 - - 320 102 \
5 6.405299 32.33 PK2 35.8 -24 0 44.13 - - 240 114 \4
6 7.206594 40.71 PK2 35.9 -23 0 53.61 257 218 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14516849-E2V4
FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

MID CHANNEL RESULTS

UL Fremont - Chomber L

2823 Feb 25 Bl:28: 18

FCC PortiSC 2.4GHz RSE.TST 38915 29 Dec 2815

115
Rodioted Emissions 3-Meters
as Project Number: 14516849
1 - Client: Sonos
Config: EUT + Support Equipment
Mode | BLE_1M_2448
95}~ Tested by: 23522 SI
85
E Feak imit CdBul/md
5 75
=
=L S A A——--r Ll iliii’iiétriiBvnin L Ar”dté E il L
<
Dj A L t (cBul/m)
2 vg Limi cBull/
o 55
il WWWWW
35 M Y A
S S I e o L
1 18 18
Frequency (GHz)
Farge (#2) I Fof/kin Dot fvg Fooe Suees Fio  Foupolade Ponition  [ange (G20 PV Fof /At Dot fug flode Saoep Pln  foupoltbds  Pooition
1:1-3 IMC-3dB2/38k  187/18 PEAK A7naeclfuto) 980 WiH B-368degs H 3:¥18 HC-3c8)/3B  B9/2 PERK I5naec(Auta) 18068 MAXH 8-368degs H

HORIZONTAL

1|5UL Fremont - Chamber L 2823 Feb 25 al:28:18
Radiated Emissions 3-Meters
Project Number: 14516849
185} Client: Sonos
Config: EUT + Support Equipment
Mode: BLE_IM_2448
95}~ Tested by: 23522 SI
85
3 Peck Limit (dBul/m)
5 75
=
"\E 65 .........
N
3 Avg Limit CdBuUsm)
3 55 -
5]
45 P9
d 5
a
35 Sc e SN S SRS 1t SRS S (U S PP R " .+ S S
R e R S e
1 18 13
Fregquency (GHz)
Rarge (i2) FER/UBH Rel/Akin  Del fvg ot Seor Fta  Foupo/ads Fosition  [Fangs (G2 BV RoffAttn Dol g fiode Suoer Pla  upolfiods Pasition
FCC Part15C 2 46Hz RSE_TST 38915 29 Dec 2815

VERTICAL
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REPORT NO: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

RADIATED EMISSIONS

Marker Frequency Meter Det Horn Amp/Cbl/Fitr DCCF Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading 1mH (dB) (dB) Reading (dBuVv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
1 *4.880353 41.09 PK2 34.4 -26.4 0 49.09 - - 74 -24.91 332 334 H
*4.879755 34.95 MAv1 34.4 -26.4 2.16 45.11 54 -8.89 - - 332 334 H
2 6.506593 35.94 PK2 35.8 -24.1 0 47.64 - - - - 178 106 H
3 *7.319392 40.4 PK2 35.9 -22.7 0 53.6 - - 74 -20.4 265 136 H
*7.319568 34.32 MAv1 35.9 -22.7 2.16 49.68 54 -4.32 - - 265 136 H
4 *4.879667 43.7 PK2 34.4 -26.4 0 51.7 - - 74 -22.3 252 108 \4
*4.879879 37.8 MAv1 34.4 -26.4 2.16 47.96 54 -6.04 - - 252 108 \4
5 6.506726 31.88 PK2 35.8 -24.1 0 43.58 - - 224 328 \
6 *7.320692 41.35 PK2 35.9 -22.8 0 54.45 - - 74 -19.55 22 161 \%
*7.319245 35.19 MAv1 35.9 -22.7 2.16 50.55 54 -3.45 - 22 161 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14516849-E2V4
FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

HIGH CHANNEL RESULTS

I'\EUL Frement - Chamber L 2823 Feb 27 B8 34: 36
Radiated Emizsions 3-Meters
Project Mumber: 14516849
L Client: Sonos
Canfig: EUT + Support Equipment
Made: "BLE_ 2488 1Mbps
S Tested by: 28199 JH
B5)
= FPeak Limit (dBull/m)
S 75
=
I = e
£
3 fvg Limit (dBul/m)
2 /g Limit ]
B 5S e R
q
1
b > : :
R - ‘ i M
BSM ..............................................
ke, ™ frowiey ol
R ]
1 a 8
Frequency (GHz)
R WL W BT e B W G R e B BT Bl e B G
FCC Part!SC 2.4GHz RSE.TST 38315 29 Dec 2815
I'\EUL Frement - Chamber L 2823 Feb 27 B8 34: 36
Radiated Emizsions 3-Meters
Project Number: 14516849
L Client: Sonos
Config: EUT + Support Equipment
Made: "BLE_ 2488 1Mbps
5 Tested by: 28199 JH
B5)
~ Peck Limit (dBull/m)
S 75
=
I = I
~
3 fvg Limit (dBul/m)
2 /g Limit ]
T 55 &
a 9
450 5
o
B cmanmO 00 0uant U U UUPOOUSOPUUN: SUPOOUSOPUSSUR OUUUNRPURSU -SSSOOPRUR: NP SR SOUNN SO Y SO .. Ao N OO
R ]
1 a 8
Frequency (GHz)
Rorge (6z) REWGU Raf/fitn Dot ivg fode Seoep Pla  Foupalfiods FPosition ange (&) REU/LBU Rafffiin Dot fivg fode Suoep Pla  Tups/toks  Position
FCC Part!SC 2.4GHz RSE.TST 38315 29 Dec 2815

VERTICAL
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REPORT NO: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

RADIATED EMISSIONS

Marker Frequency Meter Det Horn Amp/Cbl/Fitr DCCF Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading 1mH (dB) (dB) Reading (dBuVv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
1 *4.960406 42.69 PK2 34.4 -25.4 0 51.69 - - 74 -22.31 291 114 H
*4,959917 37.44 MAv1 34.4 -25.4 2.16 48.6 54 -5.4 - - 291 114 H
2 6.613265 32.68 PK2 35.7 -23.7 0 44.68 - - - - 189 112 H
3 *7.439391 42.09 PK2 36 -22.5 0 55.59 - - 74 -18.41 256 167 H
*7.439474 36.3 MAv1 36 -22.5 2.16 51.96 54 -2.04 - - 256 167 H
4 * 4959512 44,94 PK2 34.4 -25.4 0 53.94 - - 74 -20.06 222 107 \4
*4,959872 40.41 MAv1 34.4 -25.4 2.16 51.57 54 -2.43 - 222 107 \4
5 6.613269 32.51 PK2 35.7 -23.7 0 44.51 - - 238 132 \
6 *7.440476 42.93 PK2 36 -22.5 0 56.43 - - 74 -17.57 19 145 \%
*7.439357 37.06 MAv1 36 -22.5 2.16 52.72 54 -1.28 - 19 145 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

10.2.2. BLE (2Mbps)
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

e Chamber B4-RDE-K 2823 Apr 7 1588806
= H H
Restricted Bondedge
- Praject Number: 14516849
1o Client: Sonos
Config: EUT + Support Equipment
Mode: BLE_2482_2Mbps
|2 [ e S Tested by: 45256 JB
S
% 85
=
s S
E
@
o o) OSSO SO SO
g5l Average Eimit
45| " . W v \
1
2319 18 5MHz/ ' ' ' 2415
Frequency (MHz)
Roge OHz) TR Raf/Bktn Dt fvg Mode S Ple  #5aaMade Position  [Fange (PHz) FEUAUEY Ref/Alin  Dat_fvg Mode e Pls  FoupsiMods Fosition
112415 MC-3BM 12738 PEK - Bmecifuto) BB M 149 cege 191 cm2:2118-24 3B/ 1 R Pur fg (RHS) i ¢ TER 148 deg;
BLE 2482 2Mbps H_q12.DAT 30915 28 Dec 2615 Rev 9.5 18 Jon 2023
Trace Markers
Marker Frequency Meter Det Horn Amp/Cbl/Pad DCCF Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading imH (dB) (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
1 * 2390 56.5 Pk 31.8 -34.9 0 53.4 - - 74 -20.6 148 191 H
2 *2357.69 58.76 Pk 31.6 -35 0 55.36 - - 74 -18.64 148 191 H
3 *2390 45.44 RMS 31.8 -34.9 2.44 44.78 54 -9.22 - - 148 191 H
4 *2387.633 46.2 RMS 31.8 -34.9 2.44 45.54 54 -8.46 - - 148 191 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14516849-E2V4
FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

VERTICAL RESULT

125 Chamber B4-RDE-K 2823 Apr 7 18:19:13
25
Restricted Bondedge
- Project Number: 14516849
1o Client: Sonos
Config: EUT + Support Equipment
Mode: BLE_24M2_2Mbps
L Tested by! 45256 JB
S
2 85
©
e S e
3
[+5]
3 65
55 it CdBuli/m 2 : / HiY
“.. T TV Y PR R o P A R A S o W R T
a4 ; - ;
45| 2 A
1
2318 18 . SMH=z/ 2415
Frequency (MHz)
Roge OHz) TR Raf/Bttn Dt fvg Mode S Ple  #5apaMade Position  [Fange (PHz) REUAUY Ref/Atin  Dat fvg Mode mep Pls  Foupaifods  FPosition
BLE 2482 2Mbps U gi2.DAT 3@015 28 Dec 2815 Rev 8.5 18 Jon 2023
Trace Markers
Marker Frequency Meter Det Horn Amp/Cbl/Pad DCCF Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading imH (dB) (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 * 2390 56.03 Pk 31.8 -34.9 0 52.93 74 -21.07 356 160 \
2 *2377.473 58.47 Pk 317 -34.9 0 55.27 - - 74 -18.73 356 160 \%
3 *2390 45.39 RMS 31.8 -34.9 2.44 44.73 54 -9.27 - - 356 160 \4
4 * 2369.688 46.5 RMS 317 -34.9 2.44 45.74 54 -8.26 356 160 \4

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14516849-E2V4
FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

e Chamber B4-RDE-K 2823 Apr 7 18:28:52
25
Restricted Bondedge
- Project Number: 14516849
1o Client: Sonos
Config: EUT + Support Equipment
Mode: BLE_24B0_2Mbps
|2 [ e S Tested by: 45256 JB
i
L A
A\
il
N i \
2 85 Jfe--4
3 |
= o
I |
'
e, b
5 |
@ It
=11 S O O O OSSOSO OSSN S

1
2464 18, 3MH=z/ 2563
Frequency (MHz)
Rarge (Hz) [y Ref/Btin Del Avg Mode ) Pls  ¥5ups/Made Position  [Fange (MHa) FE/UR) Ref/Atin  Dat vy Hods oy Pls  Houpsifode Position
2A60-356) MC-IE)/M 12773 PERK - Bmeclhto)  BOBA MO0 2 degs 157 cn W2 2860256 MC-3EM IER Pur g (RH I .
BLE 2480 2Mbps H _qt2.DAT k14856 13 Jun 26828 Rev 9.5 18 Jon 2623
Trace Markers
Marker Frequency Meter Det Horn Amp/Cbl/Pad DCCF Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading imH (dB) (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
1 *2483.5 57.47 Pk 32.2 -34.5 0 55.17 74 -18.83 2 157 H
2 2544.872 58.23 Pk 32.2 -34.2 0 56.23 - - 74 -17.77 2 157 H
3 *2483.5 45.78 RMS 32.2 -34.5 2.44 45.92 54 -8.08 - - 2 157 H
4 2541.112 45.94 RMS 322 -34.2 2.44 46.38 54 -7.62 2 157 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
Page 44 of 62

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: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

VERTICAL RESULT

e Chamber B4-RDE-K 2823 Apr 7 16:48:03
= T T
Restricted Bondedge
- Praject Number: 14516849
1o Client: Sonos
Config: EUT + Support Equipment
Mode: BLE_2488_2Mbps
“ ;]'-_) ..................... S S Tested blﬁ 45256 JB
S
% 85
=
T = e |
3
[+5]
3 65
- / E Average Limi CdBulU/m)
=2 Wi biphin i e = = o == e
g
45,
1
2464 18. 3MH=z/ 2563
Frequency (MHz)
Rorge OHz) BB Raf/Bttn Dt fvg Mode S Ple  ¥ouailode Position  [Range (M) REUAUY Ref/Atin  Dat fvg Mode e Pls  Foupaifods Fosition
High CH BE — U.TST kI4856 13 Jun 2828 Rev 9.5 18 Jon 2823
Trace Markers
Marker Frequency Meter Det Horn Amp/Cbl/Pad DCCF Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading imH (dB) (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 * 2483.5 59.83 Pk 32.2 -34.5 0 57.53 - - 74 -16.47 61 186 \4
2 * 2483.513 59.83 Pk 32.2 -34.5 0 57.53 - - 74 -16.47 61 186 \%
3 *2483.5 47.68 RMS 322 -34.5 2.44 47.82 54 -6.18 - - 61 186 \4
4 * 2483.513 48.1 RMS 32.2 -34.5 2.44 48.24 54 -5.76 - - 61 186 \4
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 14516849-E2V4
FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| 15Ul _Fremont - Chember L ?B23 Feb 27 @9:17:5B
; Radiated Emiszszions 3-Meters
Project Numbsr: 14516849
185} Client: Sonps
Canfig: EUT + Suppert Equipment
Made: BLE_2482 2Mbps
5 Tested byt 28199 JH
B85
~ Peak Limit (dBul/m)
3 75
=
T 2 e
<
3 fvg Limit (dBul/m)
/g Limit L nJ
< L OSSOSO SO SOVORSSS PO NUUSPOOUSSSSSON NSO RO SUSUIOS SOUSUO PPN FURSPOROORUOS SOSCUUO PO SOORPORRRE SUSPOROOE NOSOS SO OO OSSOSO
T MW
35 e eSOt SOOI
ey, e
OO OO
| ] 8
Frequency (GHz)
RO R e T e S MR odbaen e ban W WD T ke W R 8 e
FCC PartlSC 2.4GHz RSE.TST 38315 29 Dec 2815
| 15Ul _Fremont - Chember L ?B23 Feb 27 @9:17:5B
; Radiated Emiszszions 3-Meters
Project Number: 14516849
]BS ................................... Client: Sonoa
Canfig: EUT + Suppert Equipment
Made: BLE_2482 2Mbps
S Tested by: 28139 M
B85
~ Peak Limit (dBul/m)
3 75
=
T 2 e
<
3 fvg Limit (dBul/m)
/g Limit L nJ
3 55
[S]
=]
A5}
4
T 5
o
35 ST xS S
OO OO
| ] 8
Frequency (GHz)
Renge (6Hz) REMABU Ref/fiitn Dot iivg Hode Sueep Pis  t5ups/fode Position Renge (BHz) REN/LBU Rafffitin Dot flvg Hode Sumep Pis  15wps/Mode Pesition
FCC PartlSC 2.4GHz RSE.TST 38315 29 Dec 2815

VERTICAL

Page 46 of 62

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: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

RADIATED EMISSIONS

Marker Frequency Meter Det Horn Amp/Cbl/Fitr DCCF Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading 1mH (dB) (dB) Reading (dBuVv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
1 *4.803177 39.91 PK2 34.5 -26.5 0 47.91 - - 74 -26.09 233 287 H
*4.802857 31.3 MAv1 34.5 -26.5 2.44 41.74 54 -12.26 - - 233 287 H
2 6.40541 31.44 PK2 35.8 -24 0 43.24 - - 172 326 H
3 7.20762 42.72 PK2 35.9 -23 0 55.62 - - - - 293 217 H
4 *4.80326 41.25 PK2 34.5 -26.5 0 49.25 - - 74 -24.75 38 328 \4
*4.803187 33.63 MAv1 34.5 -26.5 2.44 44.07 54 -9.93 - - 38 328 \
5 6.405283 3241 PK2 35.8 -24 0 44.21 - - - - 241 102 \4
6 7.207569 41.23 PK2 35.9 -23 0 54.13 - - - - 258 208 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14516849-E2V4
FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

MID CHANNEL RESULTS

<UL Fremont - Chamber L

20823 Feb 27

18:82:54

11

Radiated Emizsions 3-Meters
Project Mumber: 14516849
L Client: Sonos
Canfig: EUT + Support Equipment
Made: "BLE 2448 2Mbps
5 Tested by: 28199 JH
B5)
= FPeak Limit (dBull/m)
S 75
=
I R S B
£
3 fvg Limit (dBul/m)
2 /g Limit ]
B 5Sb
a5 5
1
Q
35! L 1
i s L .
el A i
1 a 8
Frequency (GHz)
R WL W BT e B W G R e B BT Bl e B G
FCC Part!SC 2.4GHz RSE.TST 38315 29 Dec 2815
I,‘ELJL Frement - Chamber L 2823 Feb 27 18:82:54
Radiated Emizsions 3-Meters
Project Number: 14516849
G Client: Sonos
Config: EUT + Support Equipment
Made: "BLE 2448 2Mbps
e Tested by: 28199 JH
B5)
~ Peck Limit (dBull/m)
S 75
=
I = s B
~
3 fvg Limit (dBul/m)
2 /g Limit ]
T 55
[}
450
4 S
a =)
B U000t OO USOOUUN: SUPOOUSOPUSOUS UOUUROUOUN I SSOUUROUR RPN SOURR SOOI SOOTOY | .. SO SOOI
D SIEE ]
1 a 8
Frequency (GHz)
Rorge (6z) REWGU Raf/fitn Dot ivg fode Seoep Pla  Foupalfiods FPosition ange (&) REU/LBU Rafffiin Dot fivg fode Suoep Pla  Tups/toks  Position
FCC Part!SC 2.4GHz RSE.TST 38315 29 Dec 2815

VERTICAL
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REPORT NO: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

RADIATED EMISSIONS

Marker Frequency Meter Det Horn Amp/Cbl/Fitr DCCF Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading 1mH (dB) (dB) Reading (dBuVv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
1 *4.880977 35.37 PK2 34.4 -26.4 0 43.37 - - 74 -30.63 30 101 H
*4.,880901 26.72 MAv1 34.4 -26.4 2.44 37.16 54 -16.84 - - 30 101 H
2 6.5065 35.03 PK2 35.8 -24.1 0 46.73 - - - - 175 110 H
3 *7.318437 40.58 PK2 35.9 -22.7 0 53.78 - - 74 -20.22 259 151 H
*7.318673 33.76 MAv1 35.9 -22.7 2.44 49.4 54 -4.6 - - 259 151 H
4 *4.879796 38.77 PK2 34.4 -26.4 0 46.77 - - 74 -27.23 32 323 \4
*4.880921 30.74 MAv1 34.4 -26.4 2.44 41.18 54 -12.82 - - 32 323 \4
5 6.506608 32.69 PK2 35.8 -24.1 0 44.39 - - - 225 329 \
6 *7.318526 40.86 PK2 35.9 -22.7 0 54.06 - - 74 -19.94 24 164 \%
*7.318897 33.45 MAv1 35.9 -22.7 2.44 49.09 54 -4.91 - 24 164 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14516849-E2V4
FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

HIGH CHANNEL RESULTS

| 15Ul _Fremont - Chember L PB23 Feb 27 1B:44:PB
Radiated Emiszszions 3-Meters
Project Numbsr: 14516849
Lo Client: Sonps
Canfig: EUT + Suppert Equipment
Made: BLE_2488_2Mbps
S Tested byt 28199 JH
B85
~ Peak Limit (dBul/m)
3 75
=
T L e S .
£
3 fvg Limit (dBul/m)
2 /g Limit
3 55 ..........
3
H | g
450 i i
q
z
35 2
TR Jhﬂ'L'“*’
L —_—_,,—,_— i, i WS i
| ] 8
Frequency (GHz)
O WELCWAR WSTR[ W R B ST e o
FCC Part15C 2.4GHz RSE.TST 38915 29 Dec 2815
| 15Ul _Fremont - Chember L PB23 Feb 27 1B:44:PB
Radiated Emiszszions 3-Meters
Project Number: 14516849
L Client: Sonos
Canfig: EUT + Suppert Equipment
Made: BLE_2488_2Mbps
5 Tested byt 28199 JH
B85
~ Peak Limit (dBul/m
3 75
=
T L e S .
<
3 fvg Limit (dBul/m)
2 /g Limit
T 55k
=]
Q
45 4
9 5
(]
3: ..............................................
250 i
| ] 8
Frequency (GHz)
Renge (6Hz) REMABU Ref/fiitn Dot iivg Hode Sueep Pis  t5ups/fode Position Renge (BHz) REN/LBU Rafffitin Dot flvg Hode Sumep Pis  15wps/Mode Position
FCC Part15C 2.4GHz RSE.TST 38915 29 Dec 2815

VERTICAL
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REPORT NO: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

RADIATED EMISSIONS

Marker Frequency Meter Det Horn Amp/Cbl/Fitr DCCF Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading 1mH (dB) (dB) Reading (dBuVv/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dBuV/m) (dB)
1 *4.95903 44.24 PK2 34.4 -25.4 0 53.24 - - 74 -20.76 295 398 H
*4.959146 37.86 MAv1 34.4 -25.4 2.44 49.3 54 -4.7 - - 295 398 H
2 6.613268 31.4 PK2 35.7 -23.7 0 43.4 - - - - 187 103 H
3 *7.441454 41.23 PK2 36 -22.5 0 54.73 - - 74 -19.27 288 201 H
*7.438727 34.38 MAv1 36 -22.5 2.44 50.32 54 -3.68 - - 288 201 H
4 *4.959099 43.96 PK2 34.4 -25.4 0 52.96 - - 74 -21.04 223 108 \4
*4.960701 37.67 MAv1 34.4 -25.4 2.44 49.11 54 -4.89 - - 223 108 \4
5 6.613329 33.23 PK2 35.7 -23.7 0 45.23 - - 238 101 \
6 *7.438584 41.61 PK2 36 -22.5 0 55.11 - - 74 -18.89 28 197 \%
*7.441276 34.84 MAv1 36 -22.5 2.44 50.78 54 -3.22 - 28 197 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

10.3. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

| pChamber B4-RDE-L 2823 Mar | 18:52: 46
Br— — T — T
i |[RF Emi=zsions

Project Number: 14516849
| ag SRS SOV SO 1 it Somos

i i |Canfig: EUT + Support Egquipment

o ! H H i i i i |Mode: BLE UWorst Cose

BB Paak U T CEBGUARY fermsndinidedod Tested by: 23522 51

28dB/

(dBul)/m)

. BEgi i ' T ' @ 30

Frequency (MHz)
C—T G Rel/Atn  Det vy Pode Scep Pts  FupaMode Poition  [Rerge OHz) [T Fef/itin  Det fvg Pode Surap Fls  Woeps/Mode  Poaition
:jﬂ-.lf BR(-3dB) 1k 9744 PERE - dgac 16808 M B-368degs 7:1-1. T8 18-38)/ 3 9/2 PER - duac 1688  WOH B-JhBdegs
2:.15-.49 TeR(-3dB)/ Bk 9772 PER - Eac IR MoK B-bidegs #1708 1Bk C-38)/ 3% 52 PER - Baac 2B WOH B-J6Bdegs
¥ 41 T (-0 M 9172 e - dsmc 60 N [

FCC 15.289 Below 38MHz . TST jv4323 25 Oct 2822 Rev 9.5 18 Jon 2823

ANTENNA - FACE ON

| 2PChcmber“ B4-RDE-L 2823 Mor 1 18:52; 46
; i Pl i ; RF Emiz=sions
: i ; : Project Humber: 14516849
1 EI@"“E e e e A A —— Climct: Somos
H i H Config: EUT + Support Equipment
: i P i : Mode: BLE Worst Cose
BB+ Pk Ui T ARG AR Y bbb b Tagted by: 23522 SI

28dBs

CdBulUAmd

ot H H — H ; s H ; — : =5
Freguency (MHz)
[Range (M2 FE Refffittn  Det fog Hose Sueep Pis  PoupaMode Position [Range (M2 FRULA Reffiitin Dt fvg Mode Sueep Pla  WSupaMode  Poaition

TCC 15.269 Below 38MHz TST [v4323 25 Oct 2022 Rev 9.5 18 Jon ZE23

ANTENNA - FACE OFF
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REPORT NO: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

Below 30MHz Data

Range 1: Face On .009 - .15MHz

Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Margin Avg Limit Margin Azimuth Polarity
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) (dBuV/m) (dB) (Degs) (degs)
(dBuv) E (ACF) 300m (dBuVolts) (dBuVv/m)
1 .0092 28.3 Pk 60.9 -28.7 -80 -19.5 68.34 -87.84 48.34 -67.84 0-360 0-deg
2 .0598 17.15 Pk 56.1 -31.9 -80 -38.65 52.06 -90.71 32.06 -70.71 0-360 0-deg
Range 2: Face On .15 - .49MHz
Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Margin Avg Limit Margin | Azimuth Polarity
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) (dBuVv/m) (dB) (Degs) (degs)
(dBuv) E (ACF) 300m (dBuVolts) (dBuVv/m)
3 .2878 29.53 Pk 56 -32 -80 -26.47 38.43 -64.9 18.43 -44.9 0-360 0-deg
Range 3: Face On .49 - 1MHz
Marker | Frequency Meter Det Loop Amp/Cbl Dist Corr Corrected QP Limit Margin | Azimuth Polarity
(MHz) Reading Antenna E (dB) 30m (dB) Reading (dBuV/m) (dB) (Degs) (degs)
(dBuV) (ACF) 40Log (dBuVolts)
4 .8125 20.01 Pk 56.1 -31.9 -40 421 29.42 -25.21 0-360 0-deg
Range 4: Face Off .009 - .15MHz
Marker Frequency Meter Det Loop Antenna Amp/Cbl Dist Corr Corrected Peak Limit Margin Avg Limit Margin Azimuth Polarity
(MHz) Reading E (ACF) (dB) 300m Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (degs)
(dBuv) (dBuVolts)
6 .0094 26.85 Pk 60.7 -28.8 -80 -21.25 68.15 -89.4 48.15 -69.4 0-360 90-degs
7 0492 16.96 Pk 56.9 -31.9 -80 -38.04 53.75 -91.79 33.75 -71.79 0-360 90-degs
Range 5: Face Off .15 - .49MHz
Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Margin Avg Limit Margin | Azimuth Polarity
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) (dBuVv/m) (dB) (Degs) (degs)
(dBuVv) E (ACF) 300m | (dBuVolts) | (dBuV/m)
8 .2871 24.16 Pk 56 -32 -80 -31.84 38.45 -70.29 18.45 -50.29 0-360 90-degs
Range 6: Face Off .49 - 1IMHz
Marker | Frequency Meter Det Loop Amp/Cbl Dist Corr Corrected QP Limit Margin | Azimuth Polarity
(MHz) Reading Antenna E (dB) 30m (dB) Reading (dBuV/m) (dB) (Degs) (degs)
(dBuV) (ACF) 40Log (dBuVolts)
9 .8122 21.48 Pk 56.1 -31.9 -40 5.68 29.42 -23.74 0-360 90-degs
Range 8: Face On 1.705 - 30MHz
Marker | Frequency Meter Det Loop Amp/Cbl Dist Corr Corrected QP Limit Margin | Azimuth Polarity
(MHz) Reading Antenna (dB) 30m (dB) Reading (dBuV/m) (dB) (Degs) (degs)
(dBuV) E(ACF) 40Log (dBuVolts)
5 3.6889 15.47 Pk 37.6 -31.8 -40 -18.73 29.42 -23.74 0-360 0-deg
Range 10: Face Off 1.705 - 30MHz
Marker | Frequency Meter Det Loop Amp/Cbl Dist Corr Corrected QP Limit Margin | Azimuth Polarity
(MHz) Reading Antenna (dB) 30m (dB) Reading (dBuV/m) (dB) (Degs) (degs)
(dBuV) E(ACF) 40Log (dBuVolts)
10 27.0697 21.92 Pk 33.3 -31.3 -40 -16.08 295 -45.58 0-360 90-degs

Pk - Peak detector
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REPORT NO: 14516849-E2V4
FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

10.4.

WORST CASE BELOW 1 GHz

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

95Chumbe~ B4-RDE-L 2823 Mar | 21:58: 18
Radiated Emissions 3-Meters
85 Project Number: 14516849
Client: Sonas
Config: EUT + Support Equipment
Mode: BLE Worst Case
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VERTICAL
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REPORT NO: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

Below 1GHz Data

Marker Frequency Meter Det 80293 ACF (dB) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
1 40.9395 36.98 Pk 19.1 -31.2 24.88 40 -15.12 0-360 399 H
2 145.322 41.48 Pk 18.5 -30.3 29.68 4352 -13.84 0-360 399 H
3 249.975 44.7 Pk 17.2 -29.7 32.2 46.02 -13.82 0-360 101 H
4 43.1823 50.65 Pk 17.4 -31.2 36.85 40 -3.15 95 148 \
43.1823 44.47 Qp 17.4 -31.2 30.67 40 -9.33 95 148 \Y
5 249.975 42.16 Pk 17.2 -29.7 29.66 46.02 -16.36 0-360 101 \Y
6 678.123 36.71 Pk 25.4 -28.3 33.81 46.02 -12.21 0-360 101 \Y
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 14516849-E2V4

FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

10.5.

WORST CASE 18-26 GHz

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

IWEChcmh:r B4-RDE-K

26823

Mar 268 B3:15:688

RF Emiz=sions 3 meter
Praject Number: 14516849
2 Client: Soros
Config: EUT+Support Equipment
Mode: BLE Worst Cose
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| 5Chamber B4-RDE-K 2023 Mar 28 09:15:00
RF Emi=ssions 3 meter
Praject Number: 14516849
DB Clisnt: Sonos
Config: EUT+Support Eguipment
Mode: BLE_Worst Cose
D Tested by: 2B756 CW
N ee.S,a-aiip
-
£ Peaok Limit (dBuls/m)
8 7Sk b
L’l 55 e
2
3 rage | + dBul
2 55
45 4 5 £
Wy I” " i
I e L q_‘ e ol TV THPITRY il mm«.ﬂ.:" T v, P
35 .
25
1806 26588
Freguency (MHz)
Renge (Mz) REMVEU Ref/fttn  Det  fvg Mode Sueep Pts H3ups/Mode  Position i REN/VEU Ref/ftin  Det fvg Mode Sueep Pts 13ups/Mode  Pesition
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VERTICAL
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REPORT NO: 14516849-E2V4

FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

18 — 26GHz Data

Marker Frequency Meter Det 199659 234683 Cables Corrected Peak Limit PK Average Margin Azimuth Height Polarity
(MHz) Reading ACF (dB) Amp/Cbl (dB) Reading (dBuVv/m) Margin Limit (dB) (Degs) (cm)
(dBuVv) (dB) (dBuVolts) (dB) dBuV/m
1 *19289.166 51.82 Pk 33.4 -62.7 18.5 41.02 74 -32.98 54 -12.98 0-360 101 H
2 * 22444.081 50.96 Pk 33.1 -62.6 19.8 41.26 74 -32.74 54 -12.74 0-360 101 H
3 * 23643.525 50.21 Pk 33.2 -62.7 20.3 41.01 74 -32.99 54 -12.99 0-360 200 H
4 *18927.916 52.49 Pk 33.5 -62.5 18.3 41.79 74 -32.21 54 -12.21 0-360 101 \
5 * 22660.359 51.64 Pk 33.1 -62.5 19.9 42.14 74 -31.86 54 -11.86 0-360 101 \4
[3 *23633.608 50.43 Pk 33.2 -62.7 20.3 41.23 74 -32.77 54 -12.77 0-360 199 \4

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

Pk - Peak detector
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REPORT NO: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

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 Rl 46
5-30 ) 5

Decreases with the loganthm of the frequency.

RESULTS
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REPORT NO: 14516849-E2V4 DATE: 2023-05-25
FCC ID: SBVRM044 IC: 5373A-RM044

AC Power Line Norm

LINE 1 RESULTS

| ‘VIJL Fremont, CA CE Room 2823 Mar 11 28 24:54
E
Conducted RFIT Ualtage
Praoject: 14516849
188 Client MNome: Sonos
EUT Comfig: EUT + Support Equipment
, Test Uolt/Freq: 12BU/BBHz
EE Test By: 23522 S1
78
3
3
T
3
u
c
! 3
2 i
o P ~,
2] h \ fn tild 5 -
22 A TR e e
N . e
TR et T,
T O Sy
Bleer i Ib L ...|:‘.‘L iIH'I""'-v-"l-";#"." il i
1
S SV SURRROUSOUSSRNNEN SUUOUUPSUR: SSSIOOOURN SUUIOUUOE SRS SUUUOR SOUUS SUSSS UOOONOOSOOOO SRS O SO OSSOSO SUUUSSIOUPOVRN SUUUSTIOUO: SO SRR ORI SOUON SUU HSOOOSO OSSR OOOTON SHSSS OO |
15 1 ) 38
Frequency (MHz2
Renge (MHiz) REM Ref/fitn  Det  fvg Mode Sueep Pts Youps/Hode  Lebel B Renge (MHz) REW Ref/ftin  Det fvg Mode Supep Pts 150ps/Mode  Lobe|
Ji5-3 (5D BB s 2.2 133k ART Linedl

CC15S CE Class B 158kH=z-3BMHz Stepping LISN 175765.TST wmd441@ 17 Feb 2822 Rev 9.5 B9 Jon 26823

Trace Markers

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 .1523 17.61 Ca 1 0 9.4 27.11 - - 55.88 -28.77
4 5775 26.13 Ca 0 1 9.3 35.53 - - 46 -10.47
6 1.1558 11.36 Ca 0 1 9.3 20.76 - - 46 -25.24
8 2.3415 4.43 Ca 0 1 9.3 13.83 - - 46 -32.17
10 5.8583 6.01 Ca 0 1 9.3 15.41 - - 50 -34.59
12 14.8313 19.23 Ca 1 2 9.3 28.83 - - 50 -21.17
1 .1523 35.11 Qp 1 0 9.4 44.61 65.88 -21.27 - -
3 5775 28.86 Qp 0 1 9.3 38.26 56 -17.74 - -
5 1.1535 13.87 Qp 0 1 9.3 23.27 56 -32.73 - -
7 2.3393 11.11 Qp 0 1 9.3 20.51 56 -35.49 - -
9 5.8583 16.01 Qp 0 1 9.3 25.41 60 -34.59 - -
11 14.8313 25.01 Qp 1 2 9.3 34.61 60 -25.39 - -

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 14516849-E2V4
FCC ID: SBVRM044

DATE: 2023-05-25
IC: 5373A-RM044

LINE 2 RESULTS

| ’H_‘L Fremont, CA CE Room 2823 Mar 11 28 24:54
E
Conducted RFIT Ualtage
Fraoject: 14516843
186 €1 12t Mame: Sanos
EUT Config: EUT + Support Equipment
. Test Uolt/Freq: 12BU/BBHz
92 Test By: 23522 S1I
O 0 U S SO SO N S S0 0 RS0t SO NSRS SO0 UM I SO SO S
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- 153 =
C—g 36 “DE e R
“ 3 l 2 =’
i i
- TN SN - NE—— S L AT H.. v LN, . N o oo T TR U ., o 20 ol W, Y SN
mii —
al.. -
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15 [E) 38
Freguency (MHz)
Renge tHiz) REW Ref/fttn  Det fvg Hode Seeep Fts  fupstode Lcbel Fange () REX Ref/ftin  Det Avg hode Sueep ¥5ups/Mode  Lobel
CCI5 CE Class B 158kH=-38MHz Stepping LISN 175765.TST wmd4441@ 17 Feb 2822 Rev 5.5 B9 Jen 2823
Trace Markers
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 .1523 19.54 Ca 1 0 9.4 29.04 - 55.88 -26.84
16 5775 23.09 Ca 0 1 9.3 32.49 - 46 -13.51
18 1.095 16.05 Ca 0 1 9.3 25.45 - 46 -20.55
20 2.2515 7.34 Ca 0 1 9.3 16.74 - 46 -29.26
22 5.8898 9.44 Ca 0 1 9.3 18.84 - 50 -31.16
24 15.036 21.47 Ca 1 2 9.3 31.07 - - 50 -18.93
13 .1523 35.2 Qp 1 0 9.4 44.7 65.88 -21.18 - -
15 5775 26.65 Qp 0 1 9.3 36.05 56 -19.95 - -
17 1.0973 18.23 Qp 0 1 9.3 27.63 56 -28.37 - -
19 2.2538 12.06 Qp 0 1 9.3 21.46 56 -34.54 - -
21 5.8583 18.38 Qp 0 1 9.3 27.78 60 -32.22 - -
23 15.0473 28.28 Qp 1 2 9.3 37.88 60 -22.12 - -

Qp - Quasi-Peak detector

Ca - CISPR average detection
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