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REPORT NO: R14896020-E1 DATE: 2024-05-02
FCC ID: SBVRMO045 IC: 5373A-RM045

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Sonos
301 Coromar Dr
Goleta, CA 93117 USA

EUT DESCRIPTION: Wireless Smart Speaker

MODEL: S45

BRAND: Sonos

SERIAL NUMBER: 00E5828D66C8, 000E58E7E7FB2, 000E58A36F038

SAMPLE RECEIPT DATE: 2024-02-20

DATE TESTED: 2024-02-20 to 2024-03-27
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C
ISED RSS-247 Issue 3 Refer to Section 2
ISED RSS-GEN Issue 5 + A1 + A2

UL LLC 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 LLC and all revisions are
duly noted in the revisions section. Any alteration of this document not carried out by UL LLC will
constitute fraud and shall nullify the document.

Approved & Released Prepared By:
For UL LLC By:
J"/’O"’/fdi‘ et ‘_(/d.-‘é. Z;/)

Michael Antola Brian Kiewra

Staff Engineer Project Engineer

Consumer, Medical and IT Segment Consumer, Medical and IT Segment

UL LLC UL LLC
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REPORT NO: R14896020-E1
FCC ID: SBVRMO045

DATE: 2024-05-02
IC: 5373A-RM045

2. TEST RESULTS SUMMARY

This report contains info provided by the customer which can impact the validity of results. UL
LLC 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/info provided by the customer:
1)  Antenna gain and type (see section 6.3)
2) Worst-case data rates (see section 6.5)

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 P

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

15.247 (d) RSS-247 5.5 Conducted Spurious Emissions
15.209, 15.205 g?g'GEN 8.9, Radiated Emissions

15.207 RSS-Gen 8.8 AC Mains Conducted Emissions

Compliant

None

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 C63.10-2020, KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 D01 Radiated Test Site v01r01, RSS-GEN Issue 5 + A1 + A2, and RSS-247 Issue

3.

4. FACILITIES AND ACCREDITATION

UL LLC is accredited by A2LA, certification # 0751.06, 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:
O | 12 Laboratory Dr 2180C
RTP, NC 27709, U.S.A
Uso0067 825374
Building:
2800 Perimeter Park Dr. Suite B 27265
Morrisville, NC 27560, U.S.A
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REPORT NO: R14896020-E1 DATE: 2024-05-02
FCC ID: SBVRMO045 IC: 5373A-RM045

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 UNCERTAINTY
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 1.22%
RF output power, conducted 01_435ddl?3(&§/))
Power Spectral Density, conducted 247 dB
Unwanted Emissions, conducted 1.94 dB
All emissions, radiated 6.01 dB
Conducted Emissions (0.150-30MHz) - LISN 3.40 dB
Temperature 0.57°C
Humidity 3.39%
DC Supply voltages 1.70%
Time 3.39%

Uncertainty figures are valid to a confidence level of 95%.
54. 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.

36.5 dBuV + 0 dB +10.1 dB+ 0 dB = 46.6 dBuV
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REPORT NO: R14896020-E1 DATE: 2024-05-02
FCC ID: SBVRMO045 IC: 5373A-RM045

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a Wireless Smart Speaker that contains Radio0 and Radio1. Radio0 transmits BT,
BLE, 2.4GHz WLAN, 5GHz WLAN, 6GHz WLAN. Radio1 transmits 5GHz and 6GHz WLAN.
This report covers testing on RadioO BLE.

6.2. MAXIMUM OUTPUT POWER

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

Frequency Output Output
Range Mode Power Power
(MHz) (dBm) (mW)

2402 - 2480 | BLE - 1Mbps | 14.32 27.04
2402 - 2480 | BLE - 2Mbps | 14.32 27.04

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna(s) gain and type, as provided by the manufacturer’ are as follows:
The radio utilizes a Tri-band Dipole antenna, with a maximum gain of 3.1 dBi.
6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was 78.1-45200-diag-lasso-rel-202312282317.

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. Radiated emissions
performed on the mode with the highest power and PSD.

The EUT is intended to operate in one orientation. Therefore all testing was performed with the
EUT is this intended orientation of operation.

EUT supports both 1Mbps and 2Mbps data rates.

Page 8 of 51

UL LLC
12 Laboratory Drive, Research Triangle Park, NC 27709; USA TEL:(919)549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R14896020-E1
FCC ID: SBVRMO045

DATE: 2024-05-02

IC:

5373A-RM045

6.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop Lenovo T450s NA NA
Laptop Lenovo T470s NA NA

Ethernet Switch Netgear GS305v3 5U81385JA2EE6 NA

Switch PSU Netgear AD2015F20 332-10727-02 NA

/0 CABLES
/0 Cable List
# of Cable
C::Ie Port Identical Co_n;neztor Cable Type Length Remarks
: Ports yp (m)

1 Mains 1 Hardwired Non-Shielded >3m Connects to AC Mains

2 Ethernet 1 Ethernet Non-Shielded >3m Connects to ENET switch
TEST SETUP

The EUT is connected to a test laptop during the tests.

SETUP DIAGRAMS

Please refer to R14896020-EP1 for setup diagrams
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REPORT NO: R14896020-E1
FCC ID: SBVRMO045

DATE: 2024-05-02
IC: 5373A-RM045

7. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville — Chamber 4)
Equipment ID Description Manufacturer/Brand Model Number Last Cal. Next Cal.
0.009-30MHz
135144 Active Loop Antenna ETS-Lindgren 6502 2024-01-24 2025-01-24
30-1000 MHz
90628 Hybrid Broadband | g, | sciences Corp. JB3 2024-01-02 | 2026-01-02
Antenna
1-18 GHz
Double-Ridged
89509 Waveguide Horn ETS Lindgren 3117 2023-05-23 2025-05-23
Antenna, 1 to 18 GHz
Gain-Loss Chains
Gain-loss string: . .
207638 0.009-30MHz Various Various 2023-09-18 2024-09-18
Gain-loss string: 25- . .
207639 1000MHz Various Various 2023-09-18 2024-09-18
207640 Gain-loss string: 1- Various Various 2023-05-17 | 2024-05-17
18GHz
Receiver & Software
197955 Spectrum Analyzer Rohde & Schwarz ESW44 2023-04-10 2024-04-10
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Additional Equipment used
241204 Environmental Meter Fisher Scientific 15-077-963 2023-09-05 2025-09-05
Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville — Chamber 1)
Equipment ID Description Manufacturer Model Number Last Cal. Next Cal.
18-40 GHz
204704 Horn Antenna, 18- Com-Power AH-826 2023-07-20 | 2025-07-20
26.5GHz
Gain-Loss Chains
135999 Gain-loss string: 18- Various Various 2023-05-16 | 2024-05-16
40GHz
Receiver & Software
81018 Spectrum Analyzer Agilent E4446A 2023-08-01 2024-08-01
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
Additional Equipment used
241205 Environmental Meter Fisher Scientific 15-077-963 2023-09-05 2025-09-05
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REPORT NO: R14896020-E1
FCC ID: SBVRMO045

DATE: 2024-05-02
IC: 5373A-RM045

Test Equipment Used - Wireless Conducted Measurement Equipment

Equipment ID Description Manufacturer Model Number Last Cal. Next Cal.
90410 Spectrum Analyzer | Keysight Technologies N9030A 2023-06-14 2024-06-14
90416 Spectrum Analyzer | Keysight Technologies N9030A 2023-06-09 2024-06-30
238710 Environmental Meter Fisher Scientific 15-077-963 2023-06-27 2024-06-27

SOFTEMI Antenna Port Software UL Version 2021.5.28 NA NA
SOFTEMI Antenna Port Software UL Version 2022.8.16 NA NA
SOFTEMI Antenna Port Software UL Version 2023.2.16 NA NA
SOFTEMI Antenna Port Software UL Version 2024.2.23 NA NA

Power Software Boonton Power Boonton Version 3.0.13.0 NA NA

Analyzer
245262 Conducted Switch Box UL CSB 2024-02-20 2025-02-20
Real-Time Peak Power
211056 Sensor Boonton RTP5000 2023-08-01 2024-08-01
50MHz to 8GHz
Real-Time Peak Power
211055 Sensor Boonton RTP5000 2023-08-01 2024-08-01
50MHz to 8GHz
Real-Time Peak Power
211057 Sensor Boonton RTP5000 2023-08-01 2024-08-01
50MHz to 8GHz
Real-Time Peak Power
211058 Sensor Boonton RTP5000 2023-08-01 2024-08-01
50MHz to 8GHz
Test Equipment Used - Wireless Conducted Attenuators, Cables, and Couplers
Equipment ID Description Manufacturer Model Number Last Cal. Next Cal.
Attenuators
SMA Coaxial 10dB
226561 Attenuator 25MHz- CentricRF C18S2-10 2023-02-29 2024-02-29
18GHz
SMA Coaxial 10dB
226563 Attenuator 25MHz- CentricRF C18S2-10 2023-02-29 2024-02-29
18GHz
SMA Coaxial 10dB
226561 Attenuator 25MHz- CentricRF C18S2-10 2024-02-29 2025-02-29
18GHz
SMA Coaxial 10dB
226563 Attenuator 25MHz- CentricRF C18S2-10 2024-02-29 2025-02-29
18GHz
Cables
SMA Male to SMA
CBL030 Male Cable Using PE- Pasternack Sucoflex 104PEA 2023-06-27 2024-06-27
P141 Coax - 12"
SMA Male to SMA
CBL031 Male Cable Using PE- Pasternack Sucoflex 104PEA 2023-06-27 2024-06-27
P141 Coax - 12"
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REPORT NO: R14896020-E1
FCC ID: SBVRMO045

DATE: 2024-05-02

IC: 5373A-RM045

Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)

Equipment ID Description Manufacturer Model Number Last Cal. Next Cal.
Coax cable, RG223, N-
CBL087 male to BNC-male, 20- Pasternack PE3W06143-240 2023-04-04 2024-04-04
ft.
179892 Environmental Meter Fisher Scientific 15-077-963 2023-07-26 2024-06-31
LISN, 50-ohm/50-uH,
80391 250uH 2-conductor, | Fischer Custom Com. | FCCHSTO0/250-25  5023.07.31 | 20240731
25A
75141 EMI Test Receiver Rohde & Schwarz ESCI 7 2023-08-01 | 2024-08-01
9kHz-7GHz
Transient Limiter, .
52859 0.009-100MHz Electro-Metrics EM-7600 2023-04-04 2024-04-04
PS214 AC Power Source Elgar CW2501M NA NA
SOFTEMI EMI Software UL Version 9.5 (18 Oct 2021)
LISN, 50-ohm/50-uH,
91432 2-conductor, 25A (For Solar Electronics 8012-50-R-24-BNC NA NA
support gear only.)
Page 12 of 51
ULLLC

12 Laboratory Drive, Research Triangle Park, NC 27709; USA
This report shall not be reproduced except in full, without the written approval of UL LLC

TEL:(919)549-1400




REPORT NO: R14896020-E1 DATE: 2024-05-02
FCC ID: SBVRMO045 IC: 5373A-RM045

8. MEASUREMENT METHOD

On Time and Duty Cycle: ANS| C63.10-2020 Section 11.6

6 dB BW: ANSI C63.10-2020 Subclause -11.8.2

Occupied BW (99%): ANSI C63.10-2020 Section 6.9.3

Output Power: ANSI C63.10-2020 Subclause -11.9.1.2 Method PKPM1 Peak-reading power
meter
ANSI C63.10-2020 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement
using a gated RF average-reading power meter)

PSD: ANSI C63.10-2020 Subclause -11.10.2 Method PKPSD (peak PSD)

Conducted emissions non-restricted frequency bands: ANSI C63.10-2020 Subclause -11.11
and 6.10.4

Radiated emissions restricted frequency bands: ANSI C63.10-2020 Subclause -11.12.1 and
6.10.5, 6.3 to 6.6.

AC Power-line conducted emissions: ANSI C63.10-2020, Section 6.2.
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REPORT NO: R14896020-E1 DATE: 2024-05-02
FCC ID: SBVRMO045 IC: 5373A-RM045

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 Duty Cycle| Duty | DUt €vele
Time |Period YLy ¥ Correction

Mode X Cycle
B (ms) Factor

(ms) (linear) (%) (dB)

1Mbps 2.120 | 2.500 0.848 84.80 1.43
2Mbps 1.070 | 1.875 0.571 57.07 4.87

=T B Keysight Spectrum Analyzer - AP2023.216,85502, MOR-CON2 ==
ALIGN AUTO__[09:41:51 AMFeb 20, 2024 R [s0e oc I SENSEANT [ ALIGNAUTO [0B:15is52 AMMar27, 2024
#Avg Type: RMS e[ 5isg)|  Freduency Center Freq 2440000000 GHz ] #Avg Type: RMS TRecEl 5 s g Frequency
AvglHold: 111 PNO Fast == Trig: Free Run AvglHold: 111 TYPE( A
IFGain:Low #Atten: 30 dB oeT|P
Auto Tune| Auto Tune|
10 dBidiv___Ref 20.00 dBm 10 dBidiv__Ref 20.00 dBm
Log Log
C ¢ <> Center Freq| ) CenterFreq|
000 2440000000 GHz 00 2.440000000 GHz
00 100
ot StartFreq)| " StartFreq|
e 2440000000 GHz| =0 2.440000000 GHz|
50.0 %00
0 Stop Freq| . Stop Freq|
3 2.440000000 GHz - 2440000000 GHz
700 700
Center 2.440000000 GHz Span 0 Hz CF Step| Center 2.440000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz 8.000000 MHz| Res BW 8 MHz #VBW 50 MHz 8.000000 MHz|
Auto Man) lAuto Man|
S S R AR UNCTONVALD [iewop el scll S T T Fu\crov | Fuxcrionw
142 t (8 2120ms (A)  -0.097 dB 1 A2 t (A 1070ms (A)  -0.056dB
2 2410ms ? m 2 .0 us 1. m
8 A2 t (A 2500ms (A)  0.003dB FreqOffset 8 A2 t (2 1875ms (A)  0.009dB FreqOffset
4 OHz| 4 O Hz
5 5 =
6 6
7 7
8 8
9 9
10 10
1 11
sl e s

1Mbps DUTY CYCLE 2Mbps DUTY CYCLE
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REPORT NO: R14896020-E1

DATE: 2024-05-02
FCC ID: SBVRMO045

IC: 5373A-RM045

9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

9.2.1. BLE (1Mbps)

Channel

Frequency

99% Bandwidth

(MHz)

(MHz)

Low

2402

1.036

Middle

2440

1.037

High

2480

1.039

ULLLC
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Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 [E=NE=R Keysight Spectrum Analyzer - AP2023.216,85502,MOR-CON2 =N
SENSEINT] ALIGN AUTO__[09:36:53 AMFeb 20, 2024 R [s09 D | I SENSEINT [ ALIGNAUTO _[05:46:43 AMFeb 20,2024
Center Freq: 2.402000000 GHz Radio Std: None Frequency [Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
= Trig: Free Run Avg|Hold: 20/20 == Trig: Free Run ‘Avg|Hold: 2020
#FGainiow  #Atten: 30 dB Radio Device: BTS HFGainiLow  #Atten: 30 dB Radio Device: BTS
Ref Offset 10.71 dB. Ref Offset 1071 dB
WLD dBidiv Ref 20.00 dBm 1LO dBldiv Ref 20.00 dBm
o |
o Center Freq| o CenterFreq|
000 2.402000000 GHz| om 2440000000 GHz
00 1
100 )
00 4
500 50
500 &0 :| |
Center 2.402 GHz Span 3 MHz. CF Ste) Center 2.44 GHz Span 3 MHz, CF Stej
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 ng #Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 kH';
Auto Man) lAuto Man|
Occupied Bandwidth Total Power 16.0 dBm Occupied Bandwidth Total Power 16.2 dBm
1.0364 MHz FreqOffset 1.0370 MHz FreqOffset
Transmit Freq Eror ~ -15.061 kHz ~ OBW Power 99.00 % oH Transmit Freq Error ~ -15.408 kHz ~ OBW Power 99.00 % oHe
x dB Bandwidth 1.209 MHz xdB -20.00 dB x dB Bandwidth 1.195 MHz xdB -20.00 dB
s, status usc status
Keysight Spectrum Analyzer - AP2023.2.16,85502 MOR-CON2 =S
R 500 _oc | SENSEINT] [ ALIGNAUTO _[09:52:04 AMFeb 20,2024
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
_— == Trig: Free Run Avg|Hold: 20/20
HFGainiLow  #Atten: 30 dB Radio Device: BTS
Ref Offset 10.71 dB
10 dBidiv. Ref 20.00 dBm
Log
i CenterFreq|
000 2480000000 GHz
200
100
0
500
500
Center 2.48 GHz Span 3 MHz. CF Stey
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms| 300,000 kH’;
Auto Man|
Occupied Bandwidth Total Power 16.4 dBm
1.0390 MHz FreqOffset
Transmit Freq Error ~ -16.957 kHz ~ OBW Power 99.00 % oKz
x dB Bandwidth 1.208 MHz x dB -20.00 dB
vsc status
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REPORT NO: R14896020-E1
FCC ID: SBVRMO045

DATE: 2024-05-02
IC: 5373A-RM045

9.2.2. BLE (2Mbps)

Channel

Frequency
(MHz)

99% Bandwidth
(MHz)

Low

2402

2.067

Middle

2440

2.069

High

2480

2.074

B Xeyvignt Spectrum Analyer- AP2023 216 85502 MOR-CON2 =T B Keysight Spectrum Analyzer - AP2023 216 85502 MOR-CON2 (= ® s
- oc s [ ALIGNAUTO [08:10:39 A Mar27, 2024 & oC I NSEIN [ AIGNAUTO [08:46:19 AMMar27, 2026
enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency [Center Freq 2.4: 000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
[ Trig: Free Run AvglHold: 20/20 Trig: Free Run ‘Avg|Hold: 20120
#FGain:Low #Atten: 30 dB Radio Device: BTS #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1289 dB Ref Offset 12.93 dB
10 dBidiv Ref 20.00 dBm 10 dBidiv. Ref 20.00 dBm
Log Log
‘ Center Freq L CenterFreq|
om0 2402000000 GHz 000 2.440000000 GHz|
00 10.0
00 x
. 300
00 400
60.0 500
700 700
Center 2.402 GHz Span 6 MHz. CF Step) Center 2.44 GHz Span 6 MHz, CF Step)
#Res BW 22 kHz #VBW 68 kHz #Sweep 100 ms, 600,000 kHz| #Res BW 22 kHz #VBW 68 kHz #Sweep 100 ms, 600.000 kHz|
Auto Man, lAuto Man
Occupied Bandwidth Total Power 15.9 dBm Occupied Bandwidth Total Power 16.1 dBm
2.0672 MHz FreqOffset 2.0687 MHz FreqOffset
Transmit Freq Error ~ -19.791kHz ~ OBW Power 99.00 % Ok Transmit Freq Error  -17.957 kHz OBW Power 99.00 % OHz
x dB Bandwidth 2.417 MHz xdB -20.00 dB x dB Bandwidth 2.412 MHz xdB -20.00 dB
= status s starus
B KeysightSpectram Analyzer - AP2023 216 85502 MOR-CON (o) e
SENSEINT] [ AGNAUTO [oB:5s:2l AvMar27, 2026
Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— Trig: FreeRun AvglHold: 2020
#FGain:Low #Atten: 30 dB. Radio Device: BTS
Ref Offset 12.95 dB
10 dBidiv Ref 20.00 dBm
Log
ot CenterFreq|
000 2.480000000 GHz|
100
00
100
500
00
Center 2.48 GHz Span 6 MHz. CF Step|
#Res BW 22 kHz #VBW 68 kHz #Sweep 100 ms, 600.000 kHz|
Auto Man|
Occupied Bandwidth Total Power 16.0 dBm
2.0737 MHz FreqOffset
Transmit Freq Error ~ -21.286 kHz ~ OBW Power 99.00 % OHz
x dB Bandwidth 2.355 MHz x dB -20.00 dB
= status
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REPORT NO: R14896020-E1 DATE: 2024-05-02
FCC ID: SBVRMO045 IC: 5373A-RM045

9.3. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
RSS-247 5.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

9.3.1. BLE (1Mbps)

Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)

Low 2402 0.660 0.5
Middle 2440 0.669 0.5
High 2480 0.684 0.5

Channel

[ B Keysight Spectram Anslyzer - AP2023 216 85502 MOR.-CONZ [E=mjr (B Keyeight Spectrum Analyzer - AP2023 216 85502 MOR-CONZ (oo Jes)
[ & [s0a oc [ senseant] ALIGN AUTO _[09:35:40 AMFeb 20,2024 Frequency R [s00 DC [ SENSEINT] [ ALIGNAUTO [09:45:50 AMFeb 20,2024 Frequency
#Avg Type: RMS TacE[To5 556 #Avg Type: RMS TRACE[ S 3 15 6
e P GP”Né fde == Trig: FreeRun AvglHold: 20/20 el e e GP”,,é Wide _._‘ Trig: Free Run AvglHold: 20/20 e
IFGainiLow  #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oetP
Auto Tune| Auto Tune|
Ref Offset 10.71 dB Ref Offset 10.71 dB
10 dBidiv  Ref 30.00 dBm 10 dB/div  Ref 30.00 dBm
Log Log
CenterFreq CenterFreq|
200 2.402000000 GHz| 20 2440000000 GHz
K O StartFreq| W () StartFreq|
o 2.400500000 GHz 0 2438500000 GHz
ue Stop Freq| oo 1 Stop Freq|
2.403500000 GHz| 2441500000 GHz
o CF Step oo CF Step
300,000 kHz ! 300,000 kHez|
Auto. Man| |Auto Man
0 wofa
Freq Offset| R FreqOffset|
OHz 0 He|
500
[Center 2.402000 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).
s satus usa sTaATUS.
B Keyight Spectram Anslyzer - AP2023.2.16 85503 MOR.-CONZ T e )
% 500 DC SeNsenT] [ ALIGNAUTO [09:50:46 AMFeb 20,2024 Frequency
#Avg Type: RMS L R
Center Freq 2.480000000 GPH..é Wide _J Trig: Free Run AvglHold: 20/20 e
IFGain:ow  #Atten: 40 dB osTlP
Auto Tune|
Ref Offset 1071 dB
10 dB/div  Ref 30.00 dBm
Log
CenterFreq|
20 2480000000 GHz
>X< O StartFreq|
S 2478500000 GHz
e Stop Freq
2481500000 GHz
o CF Step|
B 300.000 kHz|
Auto. Man|
400 |
FreqOffset
0Hz]
800
Center 2.480000 GHz Span 3.000 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
sc satus
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REPORT NO: R14896020-E1
FCC ID: SBVRMO045

DATE: 2024-05-02
IC: 5373A-RM045

9.3.2. BLE (2Mbps)

Channel

Frequency
(MHz)

6 dB Bandwidth
(MHz)

Minimum Limit
(MHz)

Low

2402

1.206

0.5

Middle

2440

1.302

0.5

High

2480

1.332

0.5

[ B Keysight Spectram Anslyzer - AP2023.216 85502 MOR.-CONZ [E=mjr (B Keyeight Spectrum Analyzer - AP20Z3 216 85502 MOR-CONZ [E=mr=n
[ [s0a oc| [ senseant] ALIGN AUTO _[08:09:27 AM Mar27, 2024 " e [s00 0C | [ SENSEINT] [ ALIGNAUTO _[08:44:25 AM Mar27, 2024 F
enter Freq 2.402000000 GHz ] #Avg Type: RMS e[l 3i5 6 requency [Center Freq 2.440000000 GHz ] #Avg Type: RMS 5 fequency
PNo-Wide == Trig: Free Run AvglHold: 20/20 e PNo- Wide == Trig: FreeRun AvglHold: 20/20 e
IFGainiLow  #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oerP
Auto Tune| Auto Tune
Ref Offset 12.89 dB Ref Offset 12.93 dB
10 dBidiv  Ref 30.00 dBm 10 dB/div  Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
00 2.402000000 GHz 20 2440000000 GHz
o 10
>v< 0 StartFreq| >v< 9 StartFreq|
" h 2.399000000 GHz| oo 4 2437000000 GHz
ue Stop Freq| Stop Freq|
2.405000000 GHz| 2443000000 GHz
. CFSte CF Stey
600,000 kHz 600.000 kHz|
Auto Man) lAuto Man|
00 a
. FreqOffset Freq Offset
0 Hz| 0 Hz|
500
[Center 2.402000 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)
s satus s sTaTUS.
B Keyvight Spectram Anslyzer - AP2073.2.16 85507 MOR.-CONZ T e ]
W 519 oC | SeNsenT] [ ALIGNAUTO [08:53:00 AM Mar27, 2024 Frequency
#Avg Type: RMS L PR
R T GPH,,(Z,: i .._l Trig: Free Run AvglHold: 20/20 e
IFGain:Low  #Atten: 40 dB oeTlP
Auto Tune
Ref Offset 12.95 dB
10 dB/div  Ref 30.00 dBm
Log
Center Freq|
w0 2480000000 GHz
10
>v< <> StartFreq|
- AN 2.477000000 GHz
e Stop Freq
2483000000 GHz
o0 CF Step)|
600.000 kHz]
Auto Man|
400
. FreqOffset
0 Hz|
500
Center 2.480000 GHz Span 6.000 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)
=3 sTATUS
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DATE: 2024-05-02
IC: 5373A-RM045

REPORT NO: R14896020-E1
FCC ID: SBVRMO045

9.4. OUTPUT POWER

LIMITS

FCC §15.247 (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 cable assembly insertion loss of 10.41 dB (including 9.71 dB pad and 0.70 dB cable) was
entered as an offset in the 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.

9.4.1. BLE (1Mbps)

Tested By: 85502
Date: 2024-02-20
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 14.27 30 -15.73
Middle 2441 14.32 30 -15.68
High 2480 14.28 30 -15.72
9.4.2. BLE (2Mbps)
Tested By: 85502
Date: 2024-02-20
Channel Frequency Output Power Limit | Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 14.25 30 -15.75
Middle 2441 14.12 30 -15.88
High 2480 14.32 30 -15.68
Page 19 of 51
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DATE: 2024-05-02
IC: 5373A-RM045

REPORT NO: R14896020-E1
FCC ID: SBVRMO045

9.5. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.41 dB (including 9.71 dB pad and 0.70 dB cable) was
entered as an offset in the 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.

9.5.1. BLE (1Mbps)

Tested By: 85502
Date 2024-02-20
Channel Frequency | Average Power
(MHz) (dBm)
Low 2402 13.99
Middle 2441 14.03
High 2480 13.97

9.5.2. BLE (2Mbps)

Tested By: 85502
Date 2024-02-20
Channel Frequency | Average Power
(MHz) (dBm)
Low 2402 13.81
Middle 2441 14.06
High 2480 14.05
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REPORT NO: R14896020-E1 DATE: 2024-05-02
FCC ID: SBVRMO045 IC: 5373A-RM045

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.

9.6.1. BLE (1Mbps)

PSD Results
Channel | Frequency | Measured

PSD
(MHz) (dBm/ | (dBm/
3kHz) | 3kHz) | (dB)
Low 2402 -3.31 80 | -11.3
Mid 2440 -3.24 80 | -11.2
High 2480 -2.96 80 | -11.0

Limit | Margin

[B5 Keysight Spectrum Analyzer - AP2023 216 85502 MOR-CONZ [E=mjr (B Keyight Spectrum Analyzer - AP2023 216 35502 MOR-CONZ (oo e
W [s0a oc T senseant] ALIGN AUTO__[09:37:23 Al Feb 20, 2024 span R [s0n oc [ SENSEINT] [ ALIGNAUTO _[09:47:40 AMFeb 20, 2024 Frequency
#Avg Type: RMS TRACE[T 5 15 6 #Avg Type: RMS TRAGE[ - 3 15 6
Wide == Trig: FreeRun AvglHold: 1001100 el ST TR OOy G!‘,.é Wide _._‘ Trig: Free Run AvglHold: 100/100 e
IFGainiLow  #Atten: 40 dB oerlP Span IFGain:Low #Atten: 40 dB oetP
Auto Tune|
Ref Offset 10.71 dB 980.000000 kHz} Ref Offset 10.71 dB
10 dBidiv Ref 30.00 dBm - 10 dBidiv  Ref 30.00 dBm —
Log Log
CenterFreq|
0 20 2.440000000 GHz
. 0 .
StartFreq|
- 0 FullSpan - 0 2439498249 GHz
o Stop Freq|
ZeroSpan 2440501751 GHz
0 _ CF Step
h LastSpan - 100.350 kHz|
|Auto Man
@
Freq Offset
0 He|
500
Signal Track|
(Span Zoom)|
Center 2.4020000 GHz Span 990.0 kHz||°" o Center 2.4400000 GHz Span 1.004 MHz,
[#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 33.53 ms (1001 pts)| #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 34.00 ms (1001 pts)
s fsatus usc status

B Keysight Spectrum Analyzer - AP2023.2.16,85502, MOR-CON2 o] & )
RE__[50Q DC | SENSE:INT] [ ALIGN AUTO __[09:53:00 AMFeb 20, 2024 Frequency
ICenter Freq 2.480000000 GHz #Avg Type: RMS TRACE[TC 355 6
d PNG: Wide _._l Trig: Free Run AvglHold: 100/100 e
IFGain:ow  #Atten: 40 dB oetlP
Auto Tune|
Ref Offset 1071 dB
10 dBidiv  Ref 30.00 dBm
Log
CenterFreq|

2.480000000 GHz|

StartFreq|
000 O 2479487000 GHz

Stop Freq|
2480513000 GHz

o0 CF Step|
102600 kHz|
Auto. Man|
400
FreqOffset
0Hz]
800
Center 2.4800000 GHz Span 1.026 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 34.80 ms (1001 pts)|

HIGH CHANNEL
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REPORT NO: R14896020-E1 DATE: 2024-05-02
FCC ID: SBVRMO045 IC: 5373A-RM045

9.6.2. BLE (2Mbps)

PSD Results
Channel | Frequency | Measured

PSD
(MHz) (dBm/ | (dBm/
3kHz) | 3kHz) | (dB)
Low 2402 -4.70 80 | -12.7
Mid 2440 460 80 | -126
High 2480 ~4.99 80 | -13.0

Limit | Margin

[B5"Keysight Spectrum Analyzer - AP2023.216 85502 MOR-CON2. [T B8 Keysight Spectrum Analyzer - AP2023.216,35502 MOR-CON2 (= o s
[ & [soa oc [_senseant] ALIGN AUTO [ 08:12:24 A Mar27, 2024 = R [s0a obc [ SENSEINT] [ ALIGNAUTO [0B48:01 AMMar27, 2024 .
enter Freq 2.402000000 GHz ) #Avg Type: RMS TRACE] 56 requency Center Freq 2.440000000 GHz . #Avg Type: RMS TRACE] requency
PNO:Wide == Trig: Free Run Avg|Hold: 1001100 R | PNO: Wide —— 1rig: Free Run AvglHold: 1001100 o it
IFGainiLow  #Atten: 40 dB oerif. IFGain:Low #Atten: 40 dB oerlP
7 =~ Auto Tune| p) Y. Auto Tune|
Ref Offset 12:89 dB Mkr1 2.401 949 3 GHZ] Ref Offset 12.93 4B Mkr1 2.439 942_2 GHZ
19 eidiv_Ref 30.00 dBm -4.703 dBm 1o geidiy_Ref 30.00 dBm -4.597 dBm
Center Freq| CenterFreq|
x 2.402000000 GHz| 2 2.440000000 GHz
00 - 100 p—
StartFreq| StartFreq|
oo ) 2401095500 GHz| . 0 | 2.439023500 GHz
v Stop Freq| ot Stop Freq|
2402904500 GHz| 2440976500 GHz
. 200
o CF Step) - CF Step)
b 180.900 kHz| h 195.300 kHz|
Auto Man) lAuto Man|
00 a0
. Freq Offset| a0 Freq Offset|
OHz ’ 0 He|
500 600
ICenter 2.4020000 GHz Span 1.809 MHz Center 2.4400000 GHz Span 1.953 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 61.27 ms (1001 ptsy #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 66.20 ms (1001 pts)
s sarus usc status
[B3 Keysight Spectrum Analyzer - AP2023.2.16 85502 MOR-CON2. (oo )
W 500 DC SENSEANT] [ ALIGNAUTO [08:56:07 AM Mar27, 2024 =
Center Freq 2.480000000 GHz . #Avg Type: RMS TRACE[T 335 6 requency
PNo-Wide == Trig: Free Run Avg|Hold: 100/100 ey
IFGain:Low  #Atten: 40 dB o=tlP
N P Auto Tune|
Ref Offset 12.95 4B Mkr1 2.479 950 1 GHZ]
19geidiv_Ref 30.00 dBm -4.991 dBm
CenterFreq
20 2480000000 GHz|
100 -
StartFreq
o | 2479001000 GHz|
A
o Stop Freq
2480999000 GHz
200
- CF Step|
B 199.800 kHz
Auto Man|
e
. Freq Offset|
| 0Hz
500
Center 2.4800000 GHz Span 1.998 MHz
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 67.67 ms (1001 pts)
sc status
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REPORT NO: R14896020-E1 DATE: 2024-05-02
FCC ID: SBVRMO045 IC: 5373A-RM045

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 dBc.

Page 23 of 51

UL LLC
12 Laboratory Drive, Research Triangle Park, NC 27709; USA TEL:(919)549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R14896020-E1 DATE: 2024-05-02
FCC ID: SBVRMO045 IC: 5373A-RM045

9.7.1. BLE (1Mbps)

B eyvight spectrum An T=lon B Keysight Spectrum Analyzer - AP2023 216 5502 MOR-CONZ T=Te]
[« oc T senseant] [ ALIGNAUTO [09:39:34 AM Feb 20, 2028 Frequency R [500 oc T SENSEINT] [ ALIGNAUTO [05:40:39 AMFeb 20, 2024 Frequency
#Avg Type: RMS Tace[o5 55 6 #Avg Type: RMS TRACE[.12 3156
E e U GPng ide = Trig: FreeRun AvglHold: 1001100 e e ne E,';;z;m _._‘ Trig: Free Run AvglHold: 1010 }
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oetP
> 400 Auto Tune| Auto Tune|
Ref Offset 1071 dB Mkr1 2.402 25 GHz Ref Offset 10.71 dB. Mkra 25510-1'6 GHzj
[ggais_Ref 30.00 dBm 12.913 dBm 19 gordiv__Ref 30.00 dBm -29.724 dBm
200 . CenterFreq| 200 CenterFreq|
100 2400000000 GHz 0 13.015000000 GHz|
a0 00
o StartFreq| oo StartFreq|
oo 2.395000000 GHz| a0 [) 30.000000 MHe|
100 o 200
e | Y NN | VPO AP =
. Stop Freq| . Stop Freq|
) 2405000000 GHz ) | ‘ ‘ 26.000000000 GHz|
500 & Jl ‘ | |
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) | 2597000000 GHz|
- Auto Man, — Auto Man
e pien : pmer L
¥ z m 4 z 1314 dBm
239868 GHz dBm FreqOffset 3 7.206 0 GHz 40,036 dBm FreqOffset
OHz -5 25.404 0 GHz -29.724 dBm 0 Hz|
2 s 2
7
8
9
10
L 1 L
= status s staus,

LOW CHANNEL BANDEDGE OUT-OF-BAND LOW CHANNEL

[B5 XeyvightSpectrum Analyzer - AP2023 216 85502 MOR-CONZ T=lon B Keysight Spectrum Analyzer - AP2023 216 5502 MOR-CONZ =T
[ & [sia oc T senseant] [ AiGnaUTo [00:48:20 areb 20,2028 Frequency R [s500 oc T SENSEINT] [ ALIGNAUTO [09:49:41 AFeb 20,2024 Frequency
#Avg Type: RMS Tace[o5 55 6 #Avg Type: RMS TRAG 56
EENRE RTINS U ;.\ . run AvglHold: 100100 e e zne L SHz _ B AvglHold: 1010 7 }
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oetP
- ) Auto Tune| E) Auto Tune|
Ref Offset 10.71 dB Mkr1 2 4;“:" 24 GHz Ref Offset 1071 dB Mkra 25.940 3 GHZ
19Bidiv__Ref 30.00 dBm 13.365 dBm| {0 d3iciv_Ref 30.00 dBm -29.285 dBm
og
Center Freq| 200 CenterFreq|
2 2440000000 GHz 0 13.015000000 GHz|
K}
StartFregq| oo StartFreq|
oo 2435000000 GHz| a0 ¢ 30.000000 MHe|
200
- o Qs s
ue Stop Freq| oo Stop Freq|
2445000000 GHz - | ‘ ‘ 26.000000000 GHz|
00 600 |
. CF Step! Start 30 MHz Stop 26.00 GHz CF Step)|
h 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
100 fute Man| [ x T Y T FUNCTON | pute an
' i b4 e mmen
¥ z ? m
500 FreqOffset] 3 N f 7.320 0 GHz 40544 dBm Freq Offset|
- OHz -5 N f 25.940 3 GHz -29.285 dBm 0 Hz]
60.0 ;
8
9
Center 2.440000 GHz Span 10.00 MHz 1 1
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 ptsﬂ « i »
= starus = starus

IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL

[B Xeyvight spectrum An =lon B Keysight Spectrum Analyzer - AP2023 216 5502 MOR-CONZ T=Te]
[ oc T senseant] [ ALIGNAUTO [09:53:39 AM Feb 20, 2026 Frequency R [500 oc T SENSEINT] [ ALIGNAUTO [09:55:24 AMFeb 20, 2024 Frequency
#Avg Type: RMS TRAC 3 #Avg Type: RMS TRACE[.]2 3156
enter Freq 2483300000 GPHNg e Trig: FreeRun AvglHold: 1001100 e ne L E,t.';z;.,‘ _J Trig: Free Run AvglHold: 1010 7 } oo
#Atten: 40 dB IFGain:Low #Atten: 40 dB oetP
Ref Offset 10.71 dB Mkr1 2.480 24 GHz AutoTune Ref Offset 10.71 dB Mkr4 25.462 4 GHz futoTune
[ggais__Ref 30.00 dBm 13.555 dBm 19 geriv__Ref 30.00 dBm -30.350 dBm
200 . T Center Freq| 200 < CenterFreq|
100 2483500000 GHz 0 13.015000000 GHz|
a0 00
o StartFreq| 0o StartFreq|
oo 2.478500000 GHz| a0 ¢ 30.000000 MHe|
100 200 —
Y e N Y7 AW ooy
. Stop Freq| . Stop Freq|
) 2488500000 GHz ) | ‘ ‘ 26.000000000 GHz|
6. & ‘| | ‘
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 957.3 ms (40001 pts) | 2597000000 GHz|
ute Man| [ FUNCTION [ ute Man
N T 2480 24 GHz 5 dBm 1N T 2.480 0 GHz 11.887 dBm
2 N 1 248713GHz  -38171dBm 2 N f 49600GHz  41257dBm
3N f 248350 GHz 41418 dBm FreqOffset 3N f 440 0 GHz -38.841 dBm FreqOffset
g OHz| -5 N f 25.462 4 GHz -30.350 dBm 0 Hz|
6 I 6 I
7 7
8 8
9 9
10 10
1 - 1 L
= status s starus,

HIGH CHANNEL BANDEDGE OUT-OF-BAND HIGH CHANNEL
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REPORT NO: R14896020-E1 DATE: 2024-05-02
FCC ID: SBVRMO045 IC: 5373A-RM045

9.7.2. BLE (2Mbps)

B eyvight spectrum An T=lon B Keysight Spectrum Analyzer - AP2023 216 5502 MOR-CONZ T=Te]
- oc [ sensean [ AUGNAUTO [08:13:28 A Mar27, 2028 Frequency RE 10 oc | I SENSE INT] [__AIGATO [omtesty varar, 2024 [~ 0 r o
#Avg Type: RMS TRACE[1 L3456 #Avg Type: RMS TRAGE[. 5 5 6
E e U GPng ide = Trig: FreeRun AvglHold: 1001100 v ‘| E PNO: Fast _._‘ Trig: Free Run AvglHold: 1010 |
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oetP
CW. Auto Tune| Auto Tune|
Ref Offset 12.89 dB Mkr1 4.4C1ﬁ998 GHz Ref Offset 12.80 dB Mkr4 2§ 357 9 GHZz
(g gais__Ref 30.00 dBm 13.270 dBm 19 gordiv__Ref 30.00 dBm -28.740 dBm
200 . CenterFreq| 200 CenterFreq|
100 2400000000 GHz 0 13.015000000 GHz|
a0 00
o StartFreq| oo StartFreq|
oo 2.391000000 GHz| a0 () 30.000000 MHe|
00 200 & !
O ey
. Stop Freq| . Stop Freq|
) 2409000000 GHz ) I 26.000000000 GHz|
500 & Jl
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) | 2597000000 GHz|
T v ] [fute Man| [__FONCTON | jpute Man
2401998 GHz 13.270 dBm 24017 GHz 10.077 dBm
2400 000 GHz 1.dBm 2 48040GHz  -36181dBm
2400 000 GHz 18191 dBm FreqOffset 3 7.206 0 GHz -37.634 dBm FreqOffset
OHz -5 25.357 9 GHz -28.740 dBm 0 Hz|
2 s 2
7
8
9
10
L 1 L
= status s staus,
[B5 XeyvightSpectrum Analyzer - AP2023 216 85502 MOR-CONZ T=lon B Keysight Spectrum Analyzer - AP2023 216 5502 MOR-CONZ T=Te]
[ & [sia oc T senseant] [ ALIGNAUTO [08:50:06 AM Mar27, 2024 Frequency RE 10 oc | T SENSEINT] [ ALIGNAUTO [08:51:01 AM Mar27, 2024 Frequency
#Avg Type: RMS TRACE[1 L3456 #Avg Type: TRACE 56
E e U GPHNéW, == Trig: FreeRun AvglHold: 1001100 r ‘| E PNO: Fast _._‘ Trig: Free Run AvglHold: 1010 e
IFGain:Low #Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB oetP
Ref Offset 12.93 dB Mkr1 2.439 982 GHz| Auto Tune ot Offet 1293 08 MKrd 25.428 7 GHZ] Auto Tune
19Bidiv__Ref 30.00 dBm 13.041 dBm| {0 d3iciv_Ref 30.00 dBm -27.995 dBm
og
Center Freq| 200 [t CenterFreq|
2 2440000000 GHz 0 13.015000000 GHz|
¢ om
StartFregq| oo StartFreq|
oo 2431000000 GHz| a0 ) 30.000000 MHe|
200 o
ue Stop Freq| oo o - Stop Freq|
2449000000 GHz - | 26.000000000 GHz|
00 & Jl
. CF Step! Start 30 MHz Stop 26.00 GHz CF Step)|
h 1.800000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz|
0o Auto Man [ v [ Fovcrion | [pute an
' PR e g
¥ z X m
. FreqOffset 3N f 73200GHz  -37.338dBm FreqOffset
- OHz -5 N f 25.428 7 GHz -27.995 dBm 0 Hz]
60.0 ;
8
9
Center 2.440000 GHz Span 18.00 MHz 1 1
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 ptsH « i »
= status s starus,
[B Xeyvight spectrum An =lon B Keysight Spectrum Analyzer - AP2023 216 5502 MOR-CONZ T=Te]
T« o T SENSEANT] [ AGNAUTO [08:57:07 A War27, 2024 Frequency R [500 oc | T SENSEINT] [ ALIGNAUTO [08:58:32 AM Mar27, 2024 Frequency
#Avg Type: RMS TRAC 3956 #Avg Type: RM.
enter Freq 2483300000 Gprg e Trig: FreeRun AvglHold: 1001100 r ‘| E PNO: Fast _._‘ Trig: Free Run AvglHold: 1010
#Atten: 40 dB oerlP IFGain:Low #Atten: 40 dB
=, Auto Tune| Auto Tune|
2.479 990
Ref Offset 1295 dB Mkr12.479 990 GHz Ref Offset 1296 dB. Mkr4 25.837 0 GHz
(g gais__Ref 30.00 dBm 13.144 dBm 19 geriv__Ref 30.00 dBm -27.835 dBm
200 T . T Center Freq| 200 CenterFreq|
100 2483500000 GHz 0 13.015000000 GHz|
a0 00
o StartFreq| 0o StartFreq|
oo i 2.474500000 GHz| a0 ¢ 30.000000 MHe|
100 200 ¢ —
10 00| i v
. Stop Freq| . Stop Freq|
) 2492500000 GHz ) | 26.000000000 GHz|
6. & ‘|
Center 2.483500 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) | 2597000000 GHz|
[frte Man| [ FUNCTION [ [pute Man
N T 2479 990 GHz 44 dBm 1N T 2.480 3 GHz 7.916 dBm
2 N 1 2491096GHz  -36.693 dBm 2 N f 49600GHz  -38440dBm
3N f 2483 500 GHz -38.958 dBm FreqOffset 3N f 440 0 GHz -39.246 dBm FreqOffset
g OHz| -5 N f 25.837 0 GHz -27.835 dBm 0 Hz|
6 I 6 I
7 7
8 8
9 9
10 10
1 - 1 L
= status s starus,
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REPORT NO: R14896020-E1

FCC ID: SBVRM045

DATE: 2024-05-02
IC: 5373A-RM045

10. RADIATED TEST RESULTS

10.1.

LIMITS

LIMITS AND PROCEDURE

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (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

IC RSS-GEN Clause 8.9 and 8.10

Frequency Range Field Strength Limit Field Strength Limit
(kHz) (uUA/m) at 3 m (dBuV/m) at 3 m
0.009-0.490 6.37/F(kHz) @ 300 m -
0.490-1.705 63.7/F(kHz) @ 30 m -
1.705 - 30 0.08 @ 30m -
Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im) at 3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement

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

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements 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 3MHz 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 voltage average
measurements.
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REPORT NO: R14896020-E1 DATE: 2024-05-02
FCC ID: SBVRMO045 IC: 5373A-RM045

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.

3D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel).

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.
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REPORT NO: R14896020-E1
FCC ID: SBVRMO045

DATE: 2024-05-02
IC: 5373A-RM045

10.2. TRANSMITTER ABOVE 1 GHz

10.2.1. BLE (1Mbps)

BANDEDGE (LOW CHANNEL)

| o5tk Morrisville 2024 Mar 25 @9:22:12
Restricted Bandedge
Project Number: |4896828
s C\iént‘ Sanos
Test Location: Chamber 4
Mode: 1Tx-Ch@, BLE, 2482MHz
185| Tested by: 139289 7
|
= 4
- |
{ e i
E Peck Lihit (dBuU/md
£ 75
E 55| venageiLinit (dBubl/m)
Z
bt A A ool ) oot etttk bt bl ARt A M/ \“‘“‘WM&%
I o)
4 ¢
vy e AN ot s Ty AR b AT e i “g,,,w p———y Aty
35
2. 31 18 .5MH=/ 2.415
Frequency (GHz)
Ronge (6Hz) REW/VBW Ref/fittn  Det/fivg Hode Sueep Pts  #Sups/Mode  Lobel Range (6Hz) REBW/UBU Ref/Attn  Det/Avg Mode Sweep Pts  #Sups/Mode Lobel
1:2.31-2.415 1M(-6cB)/3M 187/18 PERK/Pur Avg(RMS)  ZnsecChuto) 2081 MAXH Horizontol - Pk 2:2.31-2.415 1MC-6dB) /3 187/1@ AVER/Vol 1 Avg 2nsec(Auto) 2081 17TAUE Hor izontal
Rev 9.5 18 Oct 2821
Frequency Metfer 89509 ACF Gain/Loss bc c°rre¢5ted Avfer;fge Margin P.ea_k PK. Azimuth|Height 5
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading Limit (dB) Limit |Margin (Degs) | (cm) Polarity
(dBuV) (dB) |(dBuV/m)|(dBuV/m) (dBuv/m)| (dB) 8
1 * *%2.38996| 30.69 | Pk 32 -13.2 0 49.49 - - 74 -24.51| 106 101 H
2 * *%2.37673| 31.93 | Pk 32 -13.2 0 50.73 - - 74 -23.27| 106 101 H
3 * *%2.38996( 17.8 | ADV 32 -13.2 1.43| 38.03 54 -15.97 - - 106 100 H
4 * *% 238592 19.6 |ADV 32 -13.2 1.43| 39.83 54 -14.17 - - 106 100 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R14896020-E1
FCC ID: SBVRMO045

DATE: 2024-05-02

IC: 5373A-RM045

VERTICAL RESULT
| ot Morrisville 2024 Mor 25 ©9:39:54
Restricted Bondedge
Project Number: 14896826
115 €} Tanc: Sonos
Test Location: Chamber 4
Mode: 1Tx-ChB, BLE, 2482MHz
105] Tested by: 19289
9!:
o
g Peok Lihmit (dBuU/m
> 7':
55 nlverageiLinit (dBub/m)
2 &
45
a 3
35
2.31 T8 .5MH=/ 2,415
Freguency (GHz)
Ronge (GHz) REBU/VBW Ref/ftin  Det/fvg Mode Sueey Pts  #Sups/Mode  Lobel Range (6Hz) RBW/UBL Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode Lobel
Rev 9.5 18 Oct 2821
Met DC |C ted| A Peak PK
Frequency N Fr 89509 ACF Gain/Loss orrec' € errz?ge Margin ‘ea' . |Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading Limit (dB) Limit |Margin (Degs) | (cm) Polarity
(dBuv) (dB) |(dBuV/m)| (dBuv/m) (dBuv/m)| (dB) &
1 * %% 2.38996| 30.92 | Pk 32 -13.2 0 49.72 - - 74 -24.28| 21 120 \"
2 * %% 2.37946| 32.31 | Pk 32 -13.2 0 51.11 - - 74 -22.89| 21 120 \Y
3 * *¥%2.38996| 19.01 | ADV 32 -13.2 1.43 | 39.24 54 -14.76 - - 21 120 Vv
4 |***236182| 19.55 | ADV 31.9 -13 1.43 | 39.88 54 -14.12 - - 21 120 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R14896020-E1 DATE: 2024-05-02
FCC ID: SBVRMO045 IC: 5373A-RM045

BANDEDGE (HIGH CHANNEL)

1ZKUL Morrisville 2024 Mor 25 10:48:84
Restricted Bondedge
s Project Number: 14896828
Client: Sonos
Test Location: Chamber 4
Mode: 1Tx-ChB, BLE, 248BMHz
185 /“ Tested by: 19289
¥
. |
.
E |
t 85
g
N
5 - / ‘ Peak Limit C(dBulUyYm
T 7 i
‘s
3 65 / \
3
©
o
= / \ Avercge Limit (dBul/m)
55 {
|
'MMWWM J \\\“‘WWMW A g e A A M s ot bl i M bt T
5 | \
4 / Lg pl
35
2.46 18 . 3MHz/ 2.563
Frequency (GHz)
Ronge (Gfiz) U Ref/Atin  Det/fvg fode Suzep Pls #5ups/Made Lobel Ronge (GHz) REW/VEl Ref/Atin  Det/Avg Mode Sueep Pts foupa/tode Lobel
1:2.46-2.563 INC-GB)/3H  187/18 PEAK/Pur Avg(RHS) ZnsecCAuto) 2081 HAXH Horizontal - Pk | 2:7.46-2.563 NGB/ 107/18 AVER/Valt Avg Znsec(fute) 2881 117TAUG  Horizontal
Rev 9.5 18 Oct 2@21

Meter . DC |Corrected| Average . Peak PK . .
Marker FrTqGT-Ier)lcy Reading| Det 89(3231'\;} Gal(';/BL)OSS Corr | Reading Limit I\Il(z;g)m Limit |Margin A(zl;mut)h H(elgf)it Polarity
2 | (dBuv) m (dB) |(dBuv/m)| (dBuv/m) (dBuV/m)| (aB) | ‘B8 | M
1 |***2.48354] 31.12 | Pk 323 -12.9 0 | 5052 - - 74 |-23.48| 98 | 108 | H
2 | **2.55965 | 32.06 | Pk 325 -12.8 0 | 5176 - - 74 |-2224| 98 | 108 | H
3 [***2.48354] 19.39 [ ADV 323 -12.9 1.43 ] 40.22 54 [-13.78 - - 98 | 108 | H
4 [ **2.55419 | 20.14 [ADV 32.4 -12.9 1.43] 4107 54  [-12.93 - - 98 | 108 [ H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R14896020-E1
FCC ID: SBVRMO045

DATE: 2024-05-02

IC: 5373A-RM045

WZKUL Morrisvil le 2024 Mar 25 10:38:04
Restricted Bandedge
15 Project Number: 14886820
Client: Sonos
Test Locotian: Chomber 4
Mode: 1Tx-Ch8, BLE, 248BMHz
185 Tested by: 19289
95
5§ 85
-
C
] Peak ELimit C(dBulUym
> 75
‘s
~
3 5
2 6
N
55 5> Average Limit (dBul/m)
i)
45 3
o
35
2.46 18.3MH=/ 2.563
Frequency (GHz)
Ronge (Griz) [EE] Ref/Atin  Det/fvg fode Suee Pis foups/Made Lobel Ronge (GHE) REW/VBH Ref/fiin  Det/Avg Mode Sucep Pts foupa/fode Lobel
Rev 9.5 18 Oct 2@21

Frequency Metfer 89509 ACF Gain/Loss bc cOrrec'ted Av?ra?ge Margin P‘ea'k PK. Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading Limit (dB) Limit |Margin (Degs) | (cm) Polarity
(dBuV) (dB) |(dBuV/m)| (dBuV/m) (dBuV/m)| (dB)
1 * *¥%2.48354| 33.82 | Pk 32.3 -12.9 0 53.22 - - 74 -20.78 | 12 112 \Y%
2 * *¥%2.48451| 34.43 | Pk 32.3 -12.9 0 53.83 - - 74 -20.17 | 12 112 \Y
3 * *¥%2.48354| 22.05 | ADV 32.3 -12.9 1.43 | 42.88 54 -11.12 - - 12 112 \Y
4 |***2.48369| 22.25 | ADV 32.3 -12.9 1.43 | 43.08 54 -10.92 - - 12 112 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R14896020-E1
FCC ID: SBVRMO045

DATE: 2024-05-02
IC: 5373A-RM045

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

11KUL Morrisville 2824 Mor 25 11:26:54
Rodioted Emissions 3-Meters
- Project Number: 14856828
e Client: Sonce
Test Location: Chamber 4
- Mode: 1Tx-ChB, BLE, 2482MHz
9 Tested by: 19289
a5
E Peok Limit (dBuU/m)
c 75
G
N
5 5
2 6
E Avg Limit (dBuU/m)
= 55
@
° 3
45 {
35 iy WHW‘M TRIRORE,
o5
1 18 18
Fregquency (GHz)
Roge (6H2) REU/UW Fef/Atin  Det/fvg flode ) Plo  Faups/lade Lobel Fonge (G REU/E Ref/itn  Det/fvg fods Sweep Pts  Foups/liode Label
1513 IHC-GH)/3M %81 PERK/Pur Avg(RS)  dnsecthut) 4081 I Hori zontal 5:18-1 HC68)/3 9772 PEAK/Par Pug(RHS)  T5Snsec(futo) 16k Horizontal
3:3-18 1M(-6B)/3M 91/2 PERK/Pur fvg(RM3)  BBmsec(fAuto) 16k MAXH Horizontal
Rev 9.5 18 Oct 2821
wwqUL Morrisville 2824 Mor 25 11:26:54
Rodioted Emissions 3-Meters
- Project Number: 14856828
e Client: Soncs
Test Location: Chamber 4
- Mode: 1Tx-ChB, BLE, 2482MHz
9 Tested by: 19289
585
5 Peck Limit (dBulU/m)
N
I
C
]
S 65
‘e
5 Avg Limit (dBuU/m)
3 55
S
- °
45 " 5 .
i =)
35
o5
1 18 18
Fregquency (GHz)
Roge (6H2) REU/UBU Fef/Atin  Det/ivg flode Suecp Plo  Foups/lade Label Fange (@) REU/ET Ref /it Det/Avg fods Sweep Fta  Foups/liode Label
6:1e-18 IHC-6B)/30 9772 PEAK/Pr Avg(RHS)  TS5esec(futo) 16k Vertical
Rev 9.5 18 Oct 2821

VERTICAL
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REPORT NO: R14896020-E1

FCC ID: SBVRM045

DATE: 2024-05-02
IC: 5373A-RM045

RADIATED EMISSIONS

Frequency Metfer 89509 ACF | Gain/Loss bc Corre(fted Avg Limit |Margin| Peak Limit PK, Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading (dBuv/m)| (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity|
(dBuV) (dB) |(dBuV/m) (dB)
1 * *¥%2.8455 | 22.8 | Pk 324 -12.2 0 43 54 -11 74 -31 | 0-360 | 100 H
4 **%2.841 | 22.42 | Pk 32.3 -12.2 0 42.52 54 -11.48 74 -31.48 | 0-360 | 200 \Y
2 |***4.80375| 40.42 | Pk 34.1 -31.7 0 42.82 54 -11.18 74 -31.18 | 0-360 | 100 H
3 * *% 93525 36 Pk 36.5 -25 0 47.5 54 -6.5 74 -26.5 | 0-360 | 100 H
5 |***4.80375| 41.39 | Pk 34.1 -31.7 0 43.79 54 -10.21 74 -30.21 | 0-360 | 200 \Y
6 |***8.14781| 38.75 | Pk 35.8 -27.3 0 47.25 54 -6.75 74 -26.75 | 0-360 | 200 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R14896020-E1
FCC ID: SBVRMO045

DATE: 2024-05-02
IC: 5373A-RM045

MID CHANNEL RESULTS

1ZEUL Morrisville 2824 Mor 25 12:37:58
Rodioted Emissions 3-Meters
o Project Number: 14856828
(A Client: Sonce
Test Location: Chamber 4
o Mode: 1Tx-ChB, BLE, 2448MHz
186 Tested by: 19289
ag
a
E Peak Limit (dBul/m)
c (14
g
N
<
5 7n
€ Avg Limit C(dBUU/m)
> 60
5
@
&
508
2 ‘
e
36
1 18 18
Freguency (GHz)
Rorge () FEU/UEN Ref/Attn  Det/fvg Modk Suep Plo Foups/lde Label Range () REUE Ref /A Det/Avg ode Sueep Pia  ¥oupa/liode  Label
1:1-3 IHC-GH)/3M %81 PERK/Pur Avg(RS)  dnsecthuto) 4001 I Hor i zontol 5:16-18 MO /36 G172 PEAK/Pur Aug(RHS)  ToBmsec(huto) 16 MAIH For zontal
3:3-18 1M(-6B)/3M 91/2 PEAK/Pur fvg(RM3)  BBmsec(fAuto) 16k MAXH Horizontol
Rev 9.5 18 Oct 2821
1ZBUL Morrisville 2824 Mor 25 12:37:58
Rodioted Emissions 3-Meters
o Project Number: 14856828
e Client: Soncs
Test Location: Chamber 4
o Mode: 1Tx-ChB, BLE, 2446MHz
180 Tested by: 19289
96
5 Peck Limit (dBuU/m)
o 66
5
©
i
S 7e
‘e
5 Avg Limit (dBul/m)
3 606
@
°
50 5 5
4 o o
o
48
38
1 18 18
Frequency (GHzJ
Rorge () /UG Ref/Attn  Det/fvg fadk Suep Plo Foups/de  Label Range () REUE Ref /At Det/Avg ode Sweep Fia  ¥oupo/liode  Label
6116-18 MC-6B3/36 9772 PEAK/Pur Ag(RHS)  T55msec(Auto) 16k Vertical
Rev 9.5 18 Oct 2821

VERTICAL
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REPORT NO: R14896020-E1

FCC ID: SBVRM045

DATE: 2024-05-02
IC: 5373A-RM045

RADIATED EMISSIONS

Frequency Metfer 89509 ACF | Gain/Loss bc Corre(fted Avg Limit |Margin| Peak Limit PK, Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading (dBuv/m)| (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity|
(dBuV) (dB) |(dBuV/m) (dB)
1 * *%2.863 | 24.06 | Pk 324 -12.2 0 44.26 54 -9.74 74 -29.74 | 0-360 | 100 H
4 * *¥%2.8855 | 23.88 | Pk 32.5 -12.1 0 44.28 54 -9.72 74 -29.72 | 0-360 | 200 \Y
2 |***4.87969| 41.09 | Pk 34 -31.4 0 43.69 54 -10.31 74 -30.31 | 0-360 | 100 H
3  |***9.37594| 36.11 | Pk 36.6 -25 0 47.71 54 -6.29 74 -26.29 | 0-360 | 100 H
5 * *% 1.88063| 44.24 | Pk 34 -31.4 0 46.84 54 -7.16 74 -27.16 | 0-360 | 200 \'
6 ***¥942 | 3595 | Pk 36.6 -25.7 0 46.85 54 -7.15 74 -27.15| 0-360 | 200 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R14896020-E1
FCC ID: SBVRMO045

DATE: 2024-05-02
IC: 5373A-RM045

HIGH CHANNEL RESULTS

1ZEUL Morrisville 2824 Mor 25 f2:18:12
Radiated Emissions 3-Meters
o Project Number: 14856828
116 Client: Soncs
Test Location: Chamber 4
o Mode: 1Tx-ChB, BLE, 2488MHz
186 Tested by: 19289
ag
4]
E Peak Limit (dBul/m)
c (14
[
N
<
2 78
€ Avg Limit C(dBUU/m)
> 60
S5
@
&
56
48 i
38
1 19 18
Fregquency (GHz)
Roge (6H2) REU/UW Fef/Atin  Det/fvg flode ) Plo  Foups/lade Lobel Fonge (G REU/B Ref/itn  Det/Avg fods Swcep Pts  Foups/liode Label
1:1:3 THC-6cB)/H 98/ PERK/Pur Avg RS  dnsec(huto) 4801 HOH Horizontal 5:16-18 HC-68)/36 9772 PERK/Pur Avg(RS)  T55msec(futo) 16k HAIH Horizontal
3318 HC-EBI/H 9772 PEAK/Pur Avg(RHS)  dnsec(Auto) 16k HAXH Horizontal
Rev 9.5 18 Oct 2821
1ZBUL Morrisville 2824 Mor 25 f2:18:12
Radiated Emissions 3-Meters
o Project Number: 14856828
118 Client: Sonos
Test Location: Chamber 4
o Mode: 1Tx-ChB, BLE, 2480MHz
180 Tested by: 19289
El
= Peck Limit (dBuU/m)
o 66
5
C
]
= 78
‘e
5 Avg Limit (dBul/m)
3 606
@
o
58 &
4 5 a
2 o
48
30
1 19 18
Frequency (GHzJ
Roge (6H2) REU/UU Fef/Atin  Det/fvg flode Suecp Plo  Foups/lade Label Fange (@) REW/ET Ref/itn  Det/Avg fods Sweep Pta  Foups/liode Label
6:1e-18 HC-6)/3 9772 PEAK/Pur fvg(RHS)  T55nsectfuto) 16k Vertical
Rev 9.5 18 Oct 2821

VERTICAL
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REPORT NO: R14896020-E1 DATE: 2024-05-02
FCC ID: SBVRMO045 IC: 5373A-RM045

RADIATED EMISSIONS

Meter . DC |Corrected - . L PK . .
arker Frequency Reading| Det 89509 ACF | Gain/Loss Corr | Reading Avg Limit |[Margin| Peak Limit Margin Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) |(dBuV/m) (dBuV/m)| (dB) |(dBuV/m) (dB) (Degs) | (cm)
1 **%2.877 | 2354 | Pk 324 -12 0 43.94 54 -10.06 74 -30.06 | 0-360 | 100 H
4 | ***2.8865 | 24.69 | Pk 32.5 -12.1 0 45.09 54 -8.91 74 -28.91| 0-360 | 200 Vv
2 | ***4.99406 | 40.45 | Pk 34.1 -31.6 0 42.95 54 -11.05 74 -31.05 | 0-360 | 100 H
3 |***9.42188] 36.73 | Pk 36.6 -25.7 0 47.63 54 -6.37 74 -26.37 | 0-360 | 100 H
5 |***4.95938| 414 | Pk 33.9 -31.4 0 43.9 54 -10.1 74 -30.1 | 0-360 | 200 Vv
6 ***933 | 356 | Pk 36.5 -24.9 0 47.2 54 6.8 74 -26.8 | 0-360 | 200 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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DATE: 2024-05-02

REPORT NO: R14896020-E1
IC: 5373A-RM045

FCC ID: SBVRM045

10.2.2. BLE (2Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT
(o5l Morrisville 2024 Mar 25  18:56:05
Restricted Boandedge
JE fatavl i
Test Location: Chamber 4
Mode: 1Tx-Ch@, BLE, 2482MHz
185| Tested by: 19289
5 /" 4
E |
_ / \\
o -
g 75 Peok Limit (dBulU/m) /( k\
- F]
< [\
3 65 ‘
° 55lemiiverogeiLinit (dBubl/m) /
: M ‘ \w
TR o M A A e bt A el A | hhasahan i
5 yal \
35
2.3T T8 5MA=/ 2.415
Frequency (GHz)
Ronge (6Hz) REW/VBW Ref/fittn  Det/fivg Hode Sueep Pts  #Sups/Mode  Lobel Range (6Hz) RBW/UBU Ref/Attn  Det/Avg Mode Sweep Pts  #Swps/Mode Lobel
1:2.31-2.415 1M(-6cB)/3M 187/18 PERAK/Pur RvglRﬂﬁ) 2nsecChuto) 2801 MAXH Horizontol - Pk 2:2.31-2.415 1MC-6dB) /3 187/10 AVER/Uolt fvg 2nsec(Auto) 2681 STAUG Hor izontal A
Rev 9.5 18 Oct 2821
Frequency Metfer 89509 ACF | Gain/Loss bc Corre(fted Aerr:-fge Margin P.ea.k PK. Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading Limit (dB) Limit |Margin (Degs) | (cm) Polarity
(dBuV) (dB) |(dBuV/m)|(dBuV/m) (dBuV/m)| (dB) 8
1 * *¥%2.38996| 29.23 | Pk 32 -13.2 0 48.03 - - 74 -25.97| 106 102 H
2 * *%2.35142| 31.89 | Pk 31.8 -13 0 50.69 - - 74 -23.31| 106 102 H
3 * *%2.38996( 18.51 | ADV 32 -13.2 487 | 42.18 54 -11.82 - - 106 102 H
4 * *%2.37699| 19.36 | ADV 32 -13.2 4.87 | 43.03 54 -10.97 - - 106 102 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R14896020-E1 DATE: 2024-05-02

FCC ID: SBVRMO045 IC: 5373A-RM045
VERTICAL RESULT
WZKUL Morrisville 2024 Mor 25 89:58:13
Restricted Bondedge
JE Kl e
Test Location: Chamber 4
Mode: 1Tx-ChB, BLE, 2482MHz
105] Tested by: 19289
9!:
I
g Peok Lihmit (dBuU/m
> 7':
" Averogellimit cdBub/m /
5 5 1 o,
ENTIOTS R YT w_\\.‘w,qs“‘,gd, T O Y TS SPWEY L PP T O PO SV Y WA A ER R R T PG T T et VT ( !
45 : e
35
2.31 18 .5MH=z/ 2.415
Frequency (GHz)
Rev 9.5 18 Oct 2821
Meter . DC |[Corrected| Average . Peak PK . .
Marker| Fr(:g:ezr)\cy Reading| Det f::;’if CF (ﬁ;l)nlloss Corr | Reading Limit Nl(zr:)m Limit |Margin 'L\(ZI;:“?)h H(ilril;t Polarity
(dBuV) (dB) |(dBuV/m)| (dBuV/m) (dBuV/m)| (dB) &
1 [***238996| 31.25 | Pk 32 -13.2 0 | 50.05 - - 74 |-23.95| 51 123 v
2 [***232859) 32.08 | Pk 31.9 -13.2 0 | 5078 - - 74 |-23.22| 51 123 v
3 [***2.38996| 19.17 | ADV 32 -13.2 4.87 | 42.84 54 -11.16 - - 51 123 v
4 [|***2.38823| 19.72 | ADV 32 -13.2 4.87 | 43.39 54 -10.61 - - 51 123 v
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R14896020-E1 DATE: 2024-05-02
FCC ID: SBVRMO045 IC: 5373A-RM045

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT
WZKUL Morrisville 2024 Mor 25 18:13:31
Restricted Bondedge
- Project Number: 14896828
1 Client: Sonos
Test Location: Chamber 4
Mode: 1Tx-Ch@, BLE, 248BMHz
185 Tested by: 19289
i
. [
E / \ Peak Limit C(dBulUyYm
£ 75 i
~ [l
£ /
3 65 / \
S }/ \ Avercge Limit (dBul/m)
55 ‘ ‘
s whesntbh “W} ‘5 ol ol ot A A A Al At bt oS g i ey
5 }
4 / Ol " . " Ao W
35
2.46 T8 3NMA=/ 2.563
Frequency (GHz)
(Tiooom AN B PR gD oeeectte) o1 TR orizontol -k | STe S GO e MR A e TGS T ool
Rev 9.5 18 Oct 2821
Frequency Metfer 89509 ACF | Gain/Loss bc Correr:ted Av?ra!ge Margin|Peak Limit PK. Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading Limit (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity
(dBuV) (dB) |(dBuV/m)| (dBuV/m) (dB) 8
1 * *¥%2.48354| 33.47 | Pk 32.3 -12.9 0 52.87 - - 74 -21.13 | 102 108 H
2 * *¥%2.48369| 33.59 | Pk 32.3 -12.9 0 52.99 - - 74 -21.01| 102 108 H
3 * *%2.48354| 20.45 | ADV 32.3 -12.9 4.87 | 44.72 54 -9.28 - - 102 108 H
4 * *%2.48364| 20.67 | ADV 32.3 -12.9 4.87 44.94 54 -9.06 - - 102 108 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R14896020-E1

FCC ID: SBVRM045

DATE: 2024-05-02
IC: 5373A-RM045

VERTICAL RESULT
| ot Morrisville 2024 Mor 25  18:24:02
Restricted Bandedge
- Project Number: 14896828
11 Client: Sonos
Test Location: Chomber 4
Mode: 1Tx-Ch8, BLE, 248BMHz
185 Tested by: 19289
9!:
o
gu? Peok Limit CdBulUym
> 7':
- é% Averoge Limit (dBuU/m)
55
3
45 =
35
2.46 8. 3MH=/ 2.563
Freguency (GHz)
Ronge (GHz) REBU/VBW Ref/ftin  Det/fvg Mode Sueep Pts  #Sups/Mode  Lobel Range (6Hz) RBW/UBL Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode Lobel
Rev 9.5 18 Oct 2821
Met DC |C ted| A PK
Frequency € ?r 89509 ACF | Gain/Loss orrec‘ ; vsararge Margin|Peak Limit . |Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) Corr | Reading Limit (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity|
(dBuv) (dB) |(dBuV/m)| (dBuV/m) (dB) &
1 * ** 248354 38.69 | Pk 32.3 -12.9 0 58.09 - - 74 -1591| 48 111 \"
2 * *%2.48374| 37.55 | Pk 32.3 -12.9 0 56.95 - - 74 -17.05 48 111 \'
3 * *%2.48354| 24.34 | ADV 32.3 -12.9 4.87 | 48.61 54 -5.39 - - 48 111 Vv
4 |***248384| 22.59 | ADV 32.3 -12.9 4.87 | 46.86 54 -7.14 - - 48 111 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R14896020-E1
FCC ID: SBVRMO045

DATE: 2024-05-02
IC: 5373A-RM045

10.3. WORST CASE SPURIOUS BELOW 30MHZ

Note: All measurements were made at a test distance of 3 m. The measured data was
extrapolated from the test distance (3m) to the specification distance (300 m from 9-490 kHz
and 30 m from 490 kHz — 30 MHz) to clearly show the relative levels of fundamental and
spurious emissions and demonstrate compliance with the requirement that the level of any

spurious emissions be below the level of the intentionally transmitted signal. The extrapolation
factor for the limits were 40*Log (test distance / specification distance).

L Harmizville 2824 Mar 26 12:03:01
RF Emissions
_ Project Nurber: 14896820
2 Client: Soros
Test Location: Chomker 4
- Mode 1Tx-ChB, BLZ, Worst Case
45 Testeo by 19289
E T
< 3 Sy T CrRTETTagGhE
¢ 22 B
. T
& 12 3
b MR,
3o-2 i
2 %WM
E T 9
$ i WWWWW
2 g o
-25 WWMWW o N
g,
-3
. 2881 = | 0 30
Frecuercy (MFz2
Ronge (MHz) RELUBI e /fttn Det/fvg Mode Pte  #Sups/Made  Lovel Rerige (Hz) RBU/JBU Ref/fttn  Det/fvg Mode Sweep Pts  $Sups/Moce  Lokel
1:.069-.15 200C-EdB) /3 187/18 PEFK/Jolt Qvg ubol 2081 MAXH
2:.15-.49 Ok(-BcB)/ 108k 3771 PERK/ Jol t fvg ol 2081 MAKH B Jex 7:.889-.15 2BA(-6dB:/ 3 #1/12 FEAK/Ualt vy M Flat
3:.49-:0 Ok(-6cB)/ 108K 371 PERK/ Jolt Avg t2) TE81 MR B Jegress B:.15-.49 Ok(-5dB)/1dBk 97410 FEAK/ VoIt g 2n: 28 M Flat
9:49-33 Ok(-5dB)/1dBk 97410 FEAK/ VoIt g Tinsec(futo) 790" MAX4 Flat
Rev 9.5 18 Cct 2321
ANTENNA- THREE ORIENTATIONS (E-FIELD)
Marker Frequency| R':I:;;:g Det 135144 Gain/Loss Dist. Corr. C:(;chi:legd QP/AV Limit PK Limit Margin|Azimuth| Loop
(MHz) (dBuV) (dBuVv/m) (dB) Factor (dB) dB(uVolts/meter) (dBuv/m) (dBuv/m) (dB) | (Degs) | Angle
10 .02782 | 43.72 | Pk 13.6 0 -80 -22.68 38.72 58.72 -61.4 | 0-360 Flat
1 .02838 | 44.27 | Pk 13.6 0 -80 -22.13 38.54 58.54 -60.67| 0-360 | O degs
5 .02888 | 41.74 | Pk 13.5 0 -80 -24.76 38.39 58.39 -63.15| 0-360 |90 degs
6 .10584 | 34.23 | Pk 11.1 0 -80 -34.67 27.11 - -61.78 | 0-360 |90 degs
11 .10655 | 37.33 | Pk 11.1 0 -80 -31.57 27.05 - -58.62| 0-360 Flat
2 .10797 | 37.54 | Pk 11.1 0 -80 -31.36 26.94 - -58.3 | 0-360 | 0 degs
12 .16896 | 45.69 | Pk 11.1 0 -80 -23.21 23.05 43.05 -46.26| 0-360 Flat
3 .17695 | 46.17 | Pk 11.1 0 -80 -22.73 22.65 42.65 -45.38 | 0-360 | O degs
7 .20806 | 45.37 | Pk 11.1 a -80 -23.43 21.24 41.24 -44.67| 0-360 |90 degs
4 .5954 35.07 | Pk 11.2 A -40 6.37 32.11 - -25.74| 0-360 | O degs
13 .63756 34.41 | Pk 11.2 1 -40 5.71 31.51 - -25.8 | 0-360 Flat
8 .71766 31.55 | Pk 11.2 1 -40 2.85 30.49 - -27.64| 0-360 |90 degs
9 13.5596 | 16.55 | Pk 10.7 4 -40 -12.35 29.54 - -41.89| 0-360 |90 degs

Pk - Peak detector
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REPORT NO: R14896020-E1
FCC ID: SBVRMO045

DATE: 2024-05-02
IC: 5373A-RM045

1nTe5t Facility: UL Morrisville 26824 Mar 26 12:88: a1
RF Emissions
Project Number: 14896020
7 Client: Sonos
Test Location: Chamker 4
e Mode: 1Tx-ChB, BLE, lUorst Cose
- Tested by: 19289
—
-7 R L Uit TaBoE7n
E -29 p—— \I
B \\
B -4l 3
i W%ﬁm
2 -53 %
o M ’ s
65 ‘ a
oo P,
,8!‘]
NEZET [ 18 38
Renge (KHz1 Raf/iitn  Det/fivg Hode Sueep Ptz {Supeibode  Lokel Ronge (hilizh REL/VEY Reffittn  Det/fhg tode Sueep Pte  #Sups/Node  Lobel
|:.B09-.15 208(-68) /3 |A7/18 PEARMAalt Aug Auto 28 MAXH 8 Deg
2:.15-.49 Okc-6dBD/ 100k 97/18 FEARValt Avg futo 2881 HAH 0 Degrees 7:.009- .13 2630-6a8) /3 187/18 PEAKAJolt fvg futo 208 NAH Flat
3:.40-30 OkC-EdED/ 1Bk 97710 FEAR/Malt fvg Aute TEB MAXH 6 Degrees 815,40 OkC-baE)/| BBk 97718 PEAEAolt fivg futo 208 NAXH Flat
9 .49-3 9k(-6a)/ BBk 97718 PEAEAJoIt Avg futn TOBl  NAXH Flat
Rev 9.5 18 Oct 2821
ANTENNA- THREE ORIENTATIONS (H-FIELD)
Marker Frequency R“:aec:gg Det 135144 | Gain/Loss | Dist. Corr. C:;;Zcizzd QP/AV Limit | PKLimit |Margin|Azimuth| Loop
(MHz) (dBuV) (dBuVv/m) (dB) Factor (dB) dB(uAmps/meter) (dBuA/m) (dBuA/m) | (dB) | (Degs) | Angle
10 .02782 43.72 | Pk -37.9 0 -80 -74.18 -12.78 7.22 -61.4 | 0-360 | Flat
1 .02838 44.27 | Pk -37.9 0 -80 -73.63 -12.96 7.04 -60.67 | 0-360 | 0 degs
5 .02888 41.74 | Pk -38 0 -80 -76.26 -13.11 6.89 -63.15| 0-360 |90 degs
6 .10584 34.23 | Pk -40.4 0 -80 -86.17 -24.39 - -61.78 | 0-360 |90 degs
11 .10655 37.33 | Pk -40.4 0 -80 -83.07 -24.45 - -58.62 | 0-360 | Flat
2 .10797 37.54 | Pk -40.4 0 -80 -82.86 -24.56 - -58.3 | 0-360 | O degs
12 .16896 45.69 | Pk -40.4 0 -80 -74.71 -28.45 -8.45 -46.26 | 0-360 | Flat
3 .17695 46.17 | Pk -40.4 0 -80 -74.23 -28.85 -8.85 -45.38 | 0-360 | 0 degs
7 .20806 45.37 | Pk -40.4 1 -80 -74.93 -30.26 -10.26 -44.67 | 0-360 |90 degs
4 .5954 35.07 | Pk -40.3 A -40 -45.13 -19.39 - -25.74 | 0-360 | O degs
13 .63756 34.41 | Pk -40.3 1 -40 -45.79 -19.99 - -25.8 | 0-360 | Flat
8 71766 31.55 | Pk -40.3 1 -40 -48.65 -21.01 - -27.64 | 0-360 |90 degs
9 13.5596 | 16.55 | Pk -40.8 4 -40 -63.85 -21.96 - -41.89 | 0-360 |90 degs

Pk - Peak detector
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REPORT NO: R14896020-E1
FCC ID: SBVRMO045

DATE: 2024-05-02
IC: 5373A-RM045

10.4.

WORST CASE SPURIOUS 30-1000MHz

a,UL Morrisville 2824 Mar 26 18:13: 11
Radict=d Emissions - 3 Meters
_ Project Numaer: 14396820
3 Client Sonas
Test Locatiaon: Chonber 4
_ Mede: " Tx-C~B, BLE, Uorst Case
7 Testad by: 1928
=5
E
T 55
o
N
C B F
£ 4 IRt T Bt i
< 4 25 7
_ a 3
2 3
B
z
55
“uwwwwwmm JAMWM
15 \MVLWW WM 'M‘
36 160 18606
Frecuercy (MFz2
Rerge (1) Y /it et/ flode Sucep Fis  Fups/Mode  Losel Range CH2) D Ref/ftn  Det/fvg fiode Sueep Pts Faups/loce  Lokel
12301680 1hC6B /1P FIAE PERK/ogfur-ides nsec(Fut) 1Bk MK Honizortal
Rev 9.5 18 Cct 2421
9,UL Morrisville 2024 Mor 26 19113011
Radict=d Emissions - 3 Meters
_ Projsct Numaer: 14396820
3 Client Sonas
Test Locatiaon: Chonber 4
_ Mede: "Tx-CA8, BLE, Uorst Case
7 Test=d by: 1928¢
55
5 35
g F
C
I
> 4 PR TEE G/ J
<
3 33 5 910 [
% a WD\ 102
25
5
36 160 18606
Frecuercy (Mkz)
Rerge (1) eI/ VE /it et/ flode Sucep Fis  Foups/Mode Losel Range CH2) [ Ref/ftn  Det/Avg Mot Sueep Pts  Fups/loce  Lokel
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VERTICAL
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REPORT NO: R14896020-E1 DATE: 2024-05-02

FCC ID: SBVRM045 IC: 5373A-RM045
Meter Corrected . . .
Marker Frequency Reading | Det 90628 (dB/m) |Gain/Loss (dB)| Reading | QPk Limit (dBuV/m) Margin | Azimuth | Height Polarity
(MHz) (dBuV) (dBuV/m) (dB) (Degs) (cm)
8 36.151 | 43.72 | Qp 22.8 -32.1 34.42 40 -5.58 1 104 v
9 50.37 51.41 | Pk 14.1 -31.9 33.61 40 -6.39 | 0-360 100 v
10 58.712 | 51.44 | Pk 13.7 -31.8 33.34 40 -6.66 | 0-360 100 v
1 101.101 | 46.02 | Pk 16.8 -31.5 31.32 43,52 -12.2 | 0-360 200 H
138.058 | 42.81 | Pk 19.4 -31.2 31.01 43,52 -12.51 | 0-360 100 H
3 229.432 | 45.81 | Pk 17.1 -30.7 32.21 46.02 -13.81 | 0-360 100 H
4 249.996 | 49.8 Pk 17.5 -30.5 36.8 46.02 -9.22 | 0-360 100 H
11 249.996 | 44.45 | Pk 17.5 -30.5 31.45 46.02 -14.57 | 0-360 100 \
5 304.801 | 48.51 | Pk 19.7 -30.3 37.91 46.02 -8.11 | 0-360 100 H
6 327.402 | 48.94 | Pk 20.1 -30.2 38.84 46.02 -7.18 | 0-360 100 H
12 327.402 | 4155 | Pk 20.1 -30.2 31.45 46.02 -14.57 | 0-360 100 v
7 44031 | 45.04 | Pk 22.7 -29.8 37.94 46.02 -8.08 | 0-360 100 H
13 44031 | 42.39 | Pk 22.7 -29.8 35.29 46.02 -10.73 | 0-360 100 \
Pk - Peak detector
Qp - Quasi Peak detector
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REPORT NO: R14896020-E1
FCC ID: SBVRMO045

DATE: 2024-05-02
IC: 5373A-RM045

10.5.

WORST CASE SPURIOUS >18GHz

1,‘:T\Est Focility: UL Morrisville 2024 Mor 25 11:57:18
Rodicted Emissions 3-Meters
- Project Number: 148560208
e Client: SONOS
Test Locotion: Chomber |
Mode: 1Tx-CB, BLE, Worst Case
95 Tested by: 11933
85
75L.Beck..L.imit. CdBul/n)
‘e
~
3 65
@
S
55 Averoge Limit (dBuU/m)
45
35
25
18 26.5
Frequency (GHz)
Range (62) FEI/VED Ref/Attn  Det/Avg Tupe Sueep Pis  Fowps/ade  Label Ronge (62 B/ Ref/Atin  Det/fvg Type Sueep Pts foups/fode Lobe
1:18-26.5 HC-IB)/AN 92 PERK/Fur Arg(RNS)  dZncec(uto) 18k MAKH Horizonto
1,‘:T\Est Focility: UL Morrisville 2024 Mor 25 11:57:18
Rodicted Emissions 3-Meters
- Project Number: 148560208
e Client: SONOS
Test Location: Chamber |
Mode: 1Tx-C@, BLE, Worst Case
95 Tested by: 11933
85
75 Peak..L.ir CdBuld )
‘e
~
E
@
Z
55
45
35
25
18 26.5
Frequency (GHz)
Range (6i2) RELI/VBW Ref/Attn  Det/Avg Type Sueep Pis  Fowps/ade  Label Ronge (62 B/ Ref/Atin  Det/fvg Type Sueep Pts foups/fode Lobe
2:18-26.5 M3/ 9972 PEAK/Pur Avg(RS)  (2nssc(Auto) 1Bk MAIH Uertico
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REPORT NO: R14896020-E1 DATE: 2024-05-02

FCC ID: SBVRMO045 IC: 5373A-RM045
Meter . Corrected| Average . i . . .
Marker| Fr(;qu;ezr)\cy Reading| Det (23:/7::; Gal(l;/BL)OSS Reading Limit M(Zf;n '()j;t\:l/nr:)t M(Zf;n A(z;:\ust)h H(ilri[)‘t Polarity
(dBuV) (dBuV/m)| (dBuV/m) &
1 | ***20.62029| 50.9 | Pk 33.7 -37.8 46.8 54 -7.2 74 -27.2 | 0-360 | 200 H
2 |***22.41021| 50.09 | Pk 34.1 -38 46.19 54 -7.81 74 -27.81| 0-360 | 150 H
3 |***23.66298| 49.65 | Pk 34.5 -37.1 47.05 54 -6.95 74 -26.95| 0-360 | 101 H
5 |***19.08024| 48.79 | Pk 33.7 -38 44.49 54 -9.51 74 -29.51| 0-360 | 250 | V
6 | ***22.71108 | 50.07 | Pk 34.1 -37.9 46.27 54 -7.73 74 -27.73/ 0360 | 299 | V
8 |***23.66468 | 48.04 | Pk 34.5 -37.1 45.44 54 -8.56 74 -28.56| 0-360 | 150 | V
7 23.38931 | 49.12 | Pk 34.6 -37.1 46.62 - - - - 0360|299 | Vv
4 24.91916 | 49.62 | Pk 35.2 -36.6 48.22 - - - - | 0360 | 101 H
9 25.74528 | 48.01 | Pk 35.4 -35.8 47.61 - - - - 0360101 | V
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R14896020-E1 DATE: 2024-05-02
FCC ID: SBVRMO045 IC: 5373A-RM045

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 A6
5-30 i) 50

Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both lines.
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REPORT NO: R14896020-E1 DATE: 2024-05-02
FCC ID: SBVRMO045 IC: 5373A-RM045

11.1. AC POWER LINE

LINE 1 RESULTS

(gpTest Foeility: Ul-Morrisville 2024 Mor 27  16:58:47
Conducted RFI Uoltage
Project Number: 14896828
=1z} Client: Sonos
Test Location: CONDI
Mode: BLE, WC
89 Tested by: 84748
78
> 6@ GE TR T LU
3 R
3 oo AVEFEge T Y CERIy
i)
C 1
O apPee !
A 5 g 1 f
8 RN AW 7 1 N
SVIRY i M 1
\, "‘W ; i )
5 g i Nt mw ; ]
Bl =N 4 el e o N‘MW““*MWWWM 18 | ; it
8 M “‘W""‘#‘ o ‘/\i VN
15 I ‘ 30
Frequency (MHz)
Ronge (MHz) REU Ref/ftin  Det/fvg Hode Sueep Pts  #Sups/Mode  Lobel Raonge (MHz) REW Ref/Attn  Det/fAvg Mode Sweep Pts  #Sups/Mode  Lobel
1:.15-38 k(6B 82/18 Pk/fv |88ns/ IkHz 9958 I/URIT Line-L1

Rev 9.5 18 Oct 2621

Range 1: Line-L1 .15 - 30MHz
Marker Frequency RI:I:;?; Det | LISN VDF (dB) Cbl/Limiter C:;r:;;ed QP Limit Margin | Average Limit | Margin
(MHa) | dBuvf (dB) dBuvg (dBuv) (dB) (dBuv) (dB)

1 .153 32.02 Pk 3 9.8 42.12 65.84 -23.72 - -
2 171 11.27 Av 3 9.8 21.37 - - 54.91 -33.54
3 246 24.69 Pk 2 9.8 34.69 61.89 -27.2 - -
4 .252 7.8 Av 2 9.8 17.8 - - 51.69 -33.89
5 432 23.29 Pk 1 9.8 33.19 57.21 -24.02 - -
6 432 11.64 Av 1 9.8 21.54 - - 47.21 -25.67
7 .633 19.61 Pk 1 9.8 29.51 56 -26.49 - -
8 .657 8.27 Av 1 9.8 18.17 - - 46 -27.83
9 4.269 23.42 Pk 1 9.9 33.42 56 -22.58 - -
10 4.299 9.74 Av 1 9.9 19.74 - - 46 -26.26
11 13.56 24,02 Pk 2 10 34.22 60 -25.78 - -
12 13.56 13.66 Av 2 10 23.86 - - 50 -26.14
13 29.235 28.07 Pk 3 10.2 38.57 60 -21.43 - -
14 29.238 23.96 Av 3 10.2 34.46 - - 50 -15.54

Pk - Peak detector

Av - Average detection
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REPORT NO: R14896020-E1 DATE: 2024-05-02
FCC ID: SBVRMO045 IC: 5373A-RM045

LINE 2 RESULTS

1QQTEst Focility: UL-Morrisville 2024 Mor 27 16:508:47
Conducted RFI Uoltage
9 Project Number: 14896828
Client: Sonos
Test Location: CONDI
Mode: BLE, WC
88 Tested by: 84740
78
—
2 60 R R R o)
% P
ﬁ‘ 56 Avercge Timit¢aBoU
2 5
3o
= 19
A 21
30 R YA
16 28 il Wl o b L JW
- BN . Q o2 P b ““_,\y,,»«w.», Wr"“‘ .}‘rWW*f‘"‘W
. G !
/ " P
18 2 . R /
g VT
15 1

Frequency (MHz)

Range (HHiz) REU Ref/Attn  Det/Avg Hode Sueep Pts  #Sups/Mode Lobel Ronge CHHiz) RBW Ref/Attn  Det/Avg Mode Sueep Pts #5ups/Mode Lobe
2:.15-38 9K(-68) 82/18 Ph/A BBns/ Itz 9358 I Line-L2

Rev 3.5 18 Oct 2@21

Range 2: Line-L2 .15 - 30MHz
Marker Frequency R':I:;;: Det | LISN VDF (dB) Cbl/Limiter C:;;ZCi;ed QP Limit Margin | Average Limit | Margin
(MHa) | dBuV)g (dB) dBqu (dBuv) (dB) (dBuv) (dB)

15 .153 32.43 Pk 3 9.8 42.53 65.84 -23.31 - -
16 .168 12.88 Av 3 9.8 22.98 - - 55.06 -32.08
17 .258 25.77 Pk 2 9.8 35.77 61.5 -25.73 - -
18 246 8 Av 2 9.8 18 - - 51.89 -33.89
19 432 23.82 Pk 1 9.8 33.72 57.21 -23.49 - -
20 432 13.89 Av 1 9.8 23.79 - - 47.21 -23.42
21 .654 20.6 Pk 1 9.8 30.5 56 -25.5 - -
22 .645 9.78 Av 1 9.8 19.68 - - 46 -26.32
23 4.35 23.62 Pk 1 9.9 33.62 56 -22.38 - -
24 4.326 10.61 Av 1 9.9 20.61 - - 46 -25.39
25 13.563 23.71 Pk 2 10 33.91 60 -26.09 - -
26 13.563 11.12 Av 2 10 21.32 - - 50 -28.68
27 29.238 27.68 Pk 3 10.2 38.18 60 -21.82 - -
28 29.235 23.53 Av 3 10.2 34.03 - - 50 -15.97

Pk - Peak detector

Av - Average detection
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REPORT NO: R14896020-E1 DATE: 2024-05-02
FCC ID: SBVRMO045 IC: 5373A-RM045

12. SETUP PHOTOS

Please refer to R14896020-EP1 for setup photos

END OF TEST REPORT

Page 51 of 51

UL LLC
12 Laboratory Drive, Research Triangle Park, NC 27709; USA TEL:(919)549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



	REPORT REVISION HISTORY
	TABLE OF CONTENTS
	1.  ATTESTATION OF TEST RESULTS
	2. TEST RESULTS SUMMARY
	3. TEST METHODOLOGY
	4. FACILITIES AND ACCREDITATION
	5. DECISION RULES AND MEASUREMENT UNCERTAINTY
	5.1. METROLOGICAL TRACEABILITY
	5.2. DECISION RULES
	5.3. MEASUREMENT UNCERTAINTY
	5.4. SAMPLE CALCULATION

	6. EQUIPMENT UNDER TEST
	6.1. EUT DESCRIPTION
	6.2. MAXIMUM OUTPUT POWER
	6.3. DESCRIPTION OF AVAILABLE ANTENNAS
	6.4. SOFTWARE AND FIRMWARE
	6.5. WORST-CASE CONFIGURATION AND MODE
	6.6. DESCRIPTION OF TEST SETUP
	SUPPORT EQUIPMENT
	I/O CABLES
	TEST SETUP
	SETUP DIAGRAMS


	7. TEST AND MEASUREMENT EQUIPMENT
	8. MEASUREMENT METHOD
	9. ANTENNA PORT TEST RESULTS
	9.1. ON TIME AND DUTY CYCLE
	LIMITS
	PROCEDURE

	9.2. 99% BANDWIDTH
	LIMITS
	9.2.1. BLE (1Mbps)
	9.2.2. BLE (2Mbps)

	9.3. 6 dB BANDWIDTH
	LIMITS
	9.3.1. BLE (1Mbps)
	9.3.2. BLE (2Mbps)

	9.4. OUTPUT POWER
	LIMITS
	TEST PROCEDURE
	9.4.1. BLE (1Mbps)
	9.4.2. BLE (2Mbps)

	9.5. AVERAGE POWER
	LIMITS
	TEST PROCEDURE
	9.5.1. BLE (1Mbps)
	9.5.2. BLE (2Mbps)

	9.6. POWER SPECTRAL DENSITY
	LIMITS
	9.6.1. BLE (1Mbps)
	9.6.2. BLE (2Mbps)

	9.7. CONDUCTED SPURIOUS EMISSIONS
	LIMITS
	9.7.1. BLE (1Mbps)
	9.7.2. BLE (2Mbps)


	10. RADIATED TEST RESULTS
	10.1. LIMITS AND PROCEDURE
	LIMITS
	TEST PROCEDURE

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

	BANDEDGE (HIGH CHANNEL)
	HORIZONTAL RESULT
	VERTICAL RESULT

	HARMONICS AND SPURIOUS EMISSIONS
	LOW CHANNEL RESULTS
	MID CHANNEL RESULTS
	HIGH CHANNEL RESULTS


	10.2.2. BLE (2Mbps)
	BANDEDGE (LOW CHANNEL)
	HORIZONTAL RESULT
	VERTICAL RESULT

	BANDEDGE (HIGH CHANNEL)
	HORIZONTAL RESULT
	VERTICAL RESULT



	10.3. WORST CASE SPURIOUS BELOW 30MHZ
	10.4. WORST CASE SPURIOUS 30-1000MHz
	10.5. WORST CASE SPURIOUS >18GHz

	11. AC POWER LINE CONDUCTED EMISSIONS
	LIMITS
	TEST PROCEDURE
	11.1. AC POWER LINE
	LINE 1 RESULTS
	LINE 2 RESULTS


	12. SETUP PHOTOS
	END OF TEST REPORT

