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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SONOS INC.
614 Chapala St.
Santa Barbara, CA, 93101, U.S.A.

EUT DESCRIPTION: 802.11 a/b/g/n/ac/ax 2x2 Client Device with BT and BLE
MODEL: S39

BRAND: SONOS

SERIAL NUMBER: Radiated Sample: A100 2207CP F0-F6-C1-A0-0D-80:1 and

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

SAMPLE RECEIPT DATE: 2022-07-25

DATE TESTED: 2022-07-25 to 2022-08-23
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 + A1l +A2 Complies

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

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

This document may not be altered or revised in any way unless done so by UL Verification Services Inc.
and all revisions are duly noted in the revisions section. Any alteration of this document not carried out by
UL Verification Services Inc. will constitute fraud and shall nullify the document. This report must not be
used by the client to claim product certification, approval, or endorsement by A2LA, NIST, any agency of
the Federal Government, or any agency of the U.S. government.
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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.

15.247 (e) RSS-247 5.2 (b) |PSD Compliant None.

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

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

15.207 RSS-Gen 8.8 AC Mains Conducted Emissions Compliant None.
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3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 D01 Radiated Test Site vO1r01, RSS-GEN Issue 5 + A1+ A2, and RSS-247 Issue
2.

4. FACILITIES AND ACCREDITATION

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

Address ISED CABID | ISED Company Number | FCC Registration

Building 1:

47173 Benicia Street Us0104 2324A 208313
Fremont, CA 94538, U.S.A
Building 2:

O @ 47266 Benicia Street Us0104 22541 208313
Fremont, CA 94538, U.S.A
Building 4:

47658 Kato Rd uso0104 2324B 208313

Fremont, CA 94538, U.S.A
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REPORT NO: 14093504-E3V3 DATE: 2022-10-17
FCC ID: SBVRMO039 IC: 5373A-RM039

5. DECISION RULES AND MEASUREMENT UNCERTAINTY
5.1. METROLOGICAL TRACEABILITY

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

5.2. DECISION RULES

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

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER ULab
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.78 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40 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 473 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29 dB

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

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

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

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5dBuV + 0 dB +10.1 dB+ 0 dB = 46.6 dBuV
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REPORT NO: 14093504-E3V3 DATE: 2022-10-17
FCC ID: SBVRMO039 IC: 5373A-RM039

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION
The EUT is an 802.11 a/b/g/n/ac/ax 2x2 Client Device with BT and BLE.

This report covers non-ax 2.4GHz Wifi radio

6.2. MAXIMUM OUTPUT POWER

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

2.4GHz BAND
Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mw)
2Tx
2412 - 2462 802.11b 24.58 287.08
2412 - 2462 802.11g 24.07 255.27
2412 - 2462 802.11n HT20 24.08 255.86
2422 - 2452 802.11n HT40 26.92 492.04

Note: 802.11ac VHT20 and VHT40 is covered by 802.11n HT20 and HT40.

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

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

The radio utilizes PCB (onboard) antennas, with maximum gains as follows:

Peak Antenna Gain (dBi)
Frequency Range Chain 0 Chain 1
(MHz) ANT1 (LOB) ANT2 (LRM) ANT3 (RRM) | ANT4 (ROB)
(dBi) (dBi) (dBi) (dBi)
2400 — 2483.5 2.1 4.2 4.1 24

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

The test utility software used during testing was GUI_V8.
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6.5. WORST-CASE CONFIGURATION AND MODE

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

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

The EUT can only be setup in desktop orientation; therefore, all radiated testing was performed
with the EUT in desktop orientation.

The fundamental of the EUT was investigated with the antenna combinations, it was determined
that Antenna 2 and Antenna 3 was the worst case; therefore, all final radiated testing was
performed with Antenna 2 and Antenna 3.

Worst-case data rates as provided by the client were:
802.11b mode: 1 Mbps
802.11g mode: 6 Mbps

802.11n HT20mode: MCSO
802.11n HT40mode: MCSO
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6.6. DESCRIPTION OF TEST SETUP

SUPPORT TEST EQUIPMENT

Description Manufacturer Model Serial Number FCC ID/ DoC
Laptop Lenovo T460s PCOJMBFS8 Doc
Lap:\%g&g DC Lenovo ADLX90NLC2A 11S45N0247Z1ZSHHA48JEY Doc
USB-A to Etheret Plugable USB2-E100 8CAEACE4BAFA Doc
Adapter
USB-Cto USB-A |\ 10700 Basics | L6LUC160-CS-R Doc
Female Adapter
I/O0 CABLES (CONDUCTED TEST)
Cable # of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
AC Mains to
. EUT/Spectrum
1 AC 3 AC Un-shielded 1.25 Analyzer/AC/DC
Adapter
2 DC 1 DC Un-shielded 1 ACIDC Adapter to
Laptop
i Laptop to USB
3 Ethernet 1 RJ45 Un-shielded 15 Ethernet Adapter
USB
4 USB-A 1 USB-A Shielded 0.05 EthernetAdapter to
USB
EUT to USB-
5 USB-C 1 USB-C Shielded 0.05 C/USB-A Female
Adapter
6 | SMA Cable 1 SMA Un-Shielded 0.1 EUT to Spectrum
Analyzer
I/O CABLES (RADIATED TEST)
Cable # of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
AC Mains to
. EUT/Spectrum
1 AC 3 AC Un-shielded 1.25 Analyzer/AC/DC
Adapter
2 DC 1 DC Un-shielded 1 AC/DC Adapter to
Laptop
ehi Laptop to USB
3 Ethernet 1 RJ45 Un-shielded 10 Ethernet Adapter
USB
4 USB-A 1 USB-A Shielded 0.05 EthernetAdapter to
USB
EUT to USB-
5 USB-C 1 USB-C Shielded 0.05 C/USB-A Female
Adapter
6 | SMA Cable 1 SMA Un-Shielded 10 EUT to Homn
Antenna

TEST SETUP

The EUT is a stand-alone unit, and the radio is exercised remotely by Sonos Compliance GUI

test utility software via ethernet.
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SETUP DIAGRAM

Radiated Configuration

Control Room

Spectrum Analyzer

|
|
|

N |

EUT . : Laptop
| 1, l
| AC/DC
. : Adapter
: 1
AC MAINS !

|

Conducted Configuration

Laptop

Spectrum Analyzer

AC/DC Adapter [

| S|

1 1

AC MAINS
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7. MEASUREMENT METHOD

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

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

6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW = DTS BW
Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-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 -11.13.3.3 Integration method -Trace averaging with
continuous transmission at full power

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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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 3GHz Sunol Sciences Corp. JB3 171862 2022-09-28 | 2021-09-28
Amplifier, 10KHz to 1GHz, SONOMA
324B INSTRUMENT 310N 29654 2023-04-24 @ 2022-04-24
Antenna, Horn 1-18GHz | E 1 o-Lindgren (Cedar 3117 80402 | 2023-07-05 2022-07-05
Park, Texas)
Amplifier, 100MHz-18GHz AMPLICAL AMPO0.1G18-47-20 185686 2023-04-19 | 2022-04-19
EMI TESE?E}SELYER’ with Rohde & Schwarz ESW44 169937 2023-02-20 | 2022-02-20
EMI TEST RECEIVER Rohde & Schwarz ESW44 169927 2023-02-13 | 2022-02-13
A“te”gg’s'éﬂg 1810 ARA MWH-1826/8 81138 | 2022-10-13 = 2021-10-13
Amplifier 18-26.5GHz,
+5vdc, 60dB min AMPLICAL AMP18G26.5-60 215705 2023-02-26 = 2022-02-26
Antenna, Passive Loop ELECTRO METRICS EM-6871 219909  2023-05-10 2022-05-10
30Hz - 1MHz
Antenna, Passive Loop
100KHz - 30MHz ELECTRO METRICS EM-6872 219911 2023-05-10 | 2022-05-10
Spectrum Analyzer, PXA, . .
3Hz to 44GHz Agilent Technologies N9030A 80396 2023-01-02 | 2022-01-02
Powgr Meter, P-series Keysight Technologies N1911A T1268 2023-02-03  2022-02-03
single channel Inc
Power Sensor, P - series, Kevsight Technologies
50MHz to 18GHz, ysig 9 N1921A 90419  2023-03-02 = 2022-03-02
. Inc
Wideband
AC Line Conducted
Fischer Custom FCC-LISN-50/250-
LISN Communications, Inc 25.2.01-480V 175765 2023-01-26 | 2022-01-26
EMI TEST RECEIVER Rohde & Schwarz ESR 93091 2023-02-21 | 2022-02-21
Transient Limiter Com-Power LIT-930 127455 2023-02-02 | 2022-02-02
UL TEST SOFTWARE LIST
Radiated Software UL UL EMC Ver 2016-05-11, 2015-12-29, 7 2021-12-
07, 2022-05-18, and 2022-07-06
Antenna Port Software UL UL RF Ver 2022.5.31
AC Line Conducted UL UL EMC Rev 9.5, 2022-02-17

Software
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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
802.11b 8.378 8.765 0.956 95.59 0.20 0.119
802.11g 1.392 1.779 0.783 78.26 1.06 0.718
802.11n HT20 1.300 1.677 0.775 77.50 1.11 0.769
802.11n HT40 0.648 1.034 0.627 62.67 2.03 1.542
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DUTY CYCLE PLOTS
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oo — s
o 0
10
oo o
EEXETeRe 550 pis T [ERErTe w600 Ty
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REPORT NO: 14093504-E3V3
FCC ID: SBVRMO039

DATE: 2022-10-17
IC: 5373A-RM039

9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

9.2.1. 802.11b MODE

2TX Antenna 2 + Antenna 3 CDD MODE

Channel|Frequency| 99% Bandwidth | 99% Bandwidth
Antenna 2 Antenna 3
(MHz) (MHz) (MHz)
Low 1 2412 12.683 12.724
Mid 6 2437 12.525 12.770
High 11 2462 12.632 12.757
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REPORT NO: 14093504-E3V3

FCC ID: SBVRMO039

DATE: 2022-10-17
IC: 5373A-RM039

LOW CHANNEL 1

Center Freq GHz Frequency 1 GHr Frequency
Trig: Frae Run AvglHold: 33 s~ Trig: Fres Run Avg|Hold: 33
#IFGainLow #Atten: 40 dB HIFGainLow BAtten: 40 di Radio Device: BTS
Ref Offset 10.8 dB Ref Offset 108 dB
10 dBldiv Ref 30.00 dBm 0 dBldiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
2.412000000 GHz| 2.412000000 GHz|
Center 2412 GHz Span 40 MHz CF st Center 2412 GHz Span 40 MHz CF Ste
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms 4000000 Mm #Res BW 300 kHz #VBW 910 kHz Sweep 1ms P
[ lauto Man
Occupied Bandwidth Total Power 20.3 dBm '“ Occupied Bandwidth Total Power 21.4 dBm
12.683 MHz FreqOffset 12.724 MHz FreqOffset
Transmit Freq Error 208.00 kHz OBW Power 99.00 % OHg Transmit Freq Error 56.768 kHz OBW Power 98.00 % Oz
x dB Bandwidth 15.91 MHz x dB -26.00 dB x dB Bandwidth 16.00 MHz x dB -26.00 dB
ec amams, wsa stanus.

LOW CHANNEL 1 ANTENNA 2

LOW CHANNEL 1 ANTENNA 3

hgilent Spectrum Analyzor - A

GHz )
AvglHold: 33

MID CHANNEL 6

Trig: Frae Run
#IFGainLow #Atten: 40 dB Radio Device: BTS
Ref Offset 10.8 dB
:c dBldiv Ref 30.00 dBm
g
Center Freg|
2437000000 GHz|
'
Center 2.437 GHz Span 40 MHz CF St
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms 4000000 Mff;
Man
Occupied Bandwidth Total Power 21.3dBm
12.525 MHz FreqOffset
Transmit Freq Error -51.295 kHz OBW Power 99.00 % 0z
x dB Bandwidth 15.85 MHz x dB -26.00 dB
sc aramus,

MID CHANNEL 6 ANTENNA 2

ELITE U810 M 0426, 2
GHz Radlo Std: None Frequency
“»- Trig: Free Run Avg|Held: 33
HFGainLow  #Asen: 40 d Radio Davics: BTS
Ref Offset 10.8 dB
0 dBldiv Ref 30.00 dBm
Log
Center Freq
2.437000000 GHz
] ¢
I
!
Center 2437 GHz Span 40 MHz CF st
HiRes BW 300 kHz #VBW 910 kHz Sweep 1ms P
|Auto Man|
Occupied Bandwidth Total Power 22.5 dBm I
12.770 MHz Freqoen
Transmit Freq Error 8.900 kHz OBW Power 99.00 % Oz
x dB Bandwidth 16.15 MHz x dB -26.00 dB
wsa p—

hgilent Spectrum Analyzor - A

HIGH CHANNEL 11

t 3 T b AIPIAT erequaney AT OB bAoA 2 0428, Frequency
C Freq: 2.462000000 G| GH; Radio Std: N
enter Fraq 2,462000000 GHz T::':rr- n Avnl::\d‘ s e Trig: AVI\H:Id.ED e “
SIF Gain:Low SArten: 40 dB Radio Device: BTS #IFGain:Low #Awen: 40 dB Radio Device: BTS
Ref Offset 108 dB Ref Offset 10.8 dB
10d2/dy Ref 30.00 dBm 0dgidiv___ Ref 30.00 dBm
Log Log
Center Freq| Center Freq
2.462000000 GHz| 2.462000000 GHz|
T at
Center 2.462 GHz Span 40 MHz CF & Center 2.462 GHz Span 40 MHz CF &1
#Res BW 300 kKz #VBW 010 kHz Sweep 1ms|[ ,  CFStep] [#Res BW 300 kHz #VBW 910 kHz Sweep 1ms o
Man |Auto Man|
Occupied Bandwidth Total Power 20.4 dBm Occupied Bandwidth Total Power 21.3 dBm
12.632 MHz FreqOffset 12.757 MHz FreqOfiset
Transmit Freq Error 116.08 kHz OBW Power 99.00 % 0 Hz| Transmit Freq Error -16.689 kHz OBW Power 99.00 % OHz
x dB Bandwidth 16.04 MHz x dB -26.00 dB x dB Bandwidth 16.14 MHz x dB -26.00 dB
s amans, wsc sanus.

HIGH CHANNEL 11 ANTENNA 2

HIGH CHANNEL 11 ANTENNA 3
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REPORT NO: 14093504-E3V3 DATE: 2022-10-17
FCC ID: SBVRMO039 IC: 5373A-RM039

9.2.2.802.11g MODE

2TX Antenna 2 + Antenna 3 CDD MODE

Channel|Frequency| 99% Bandwidth | 99% Bandwidth
Antenna 2 Antenna 3
(MHz) (MHz) (MHz)
Low 1 2412 16.473 16.534
Mid 6 2437 16.553 16.707
High 11 2462 16.568 16.582
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REPORT NO: 14093504-E3V3 DATE: 2022-10-17
FCC ID: SBVRMO039 IC: 5373A-RM039

LOW CHANNEL 1

Agilant Spactrom An
ALIBIAITD 08506 AN T8, 2022 ALISUALIG  DBSTAD A4 1126, 2022
GHz Radio Std: Hone Frequency GHz Radio Std: None Frequency
AvglHold: 353 == Avg|Hold: 37
Radio Device: BTS #IFGainLow Radio Device: BTS
Ref Offset 10.8 dB Ref Offset 108 dB
10 dBldiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center Freq| T T T T T T T Center Freq|
2.412000000 GHz| T T T T 1 T T 2.412000000 GHz|
! {
Center 2412 GHz Span 40 MHz CF st Center 2412 GHz Span 40 MHz CF st
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms P #Res BW 300 kHz #VBW 910 kHz Sweep 1ms P
LY M
Occupied Bandwidth Total Power 17.0 dBm ten Occupied Bandwidth Total Power 18.0 dBm [rute o
16.473 MHz Freqofset 16.534 MHz FreqOfiset
Transmit Freq Error 11.630 kHz OBW Power 99.00 % OHg Transmit Freq Error 23.739 kHz OBW Power 98.00 % Oz
x dB Bandwidth 23.46 MHz x dB -26.00 dB x dB Bandwidth 24.82 MHz x dB -26.00 dB
e = wsa stans.

MID CHANNEL 6

Aghent Spectom
I ALISLAITD 000200 AN 28, 2022 L SLUIAIG U0 0310 49 128, 2022
2. GHz Radio Std: None requency Cents q: 2437000000 GHz Radio Std: None Frequency
Trig: Frae Run AvglHeld: 33 = o Trigi Free Ru AvglHold: 33
#IFGainLow #Atten: 40 dB Radio Device: BTS #IFGain:Low #Awen: 40 dB Radio Device: BTS
Ref Offset 10.8 dB Ref Offset 10.8 dB
10 dBfdiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq
2.437000000 GHz]| 2.437000000 GHz|
Center 2437 GHz Span 40 MHz CF st Center 2437 GHz Span 40 MHz CF st
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms P #Res BW 300 kHz #VBW 910 kHz Sweep 1ms P
Man| |Auto M
Occupied Bandwidth Total Power 18.0 dBm fute Occupied Bandwidth Total Power 20.3 dBm 2 -
16.553 MHz FreqOffset 16.707 MHz FreqOffset
Transmit Freq Error 6.845 kHz OBW Power 99.00 % OHz Transmit Freq Error 40.273 kHz OBW Power 99.00 % OHz
x dB Bandwidth 25.28 MHz x dB -26.00 dB x dB Bandwidth 26.41 MHz x dB -26.00 dB
hec —— wsa stans.

HIGH CHANNEL 11

e -
5 o y = T N v IO Do 47 ki, 2038
enter Freq 2,462000000 GHz Center Fr GHz Radio Std: None Frequency GHz Radio Std: None Frequency
s Trig:Fi n AvglHeld: 33 - Avg|Hold: 33
SIF Gain:Low SArten: 40 dB Radio Device: BTS #IFGain:Low Radio Device: BTS
Ref Offset 108 dB Ref Offset 10.8 dB
10deidy Ref 30.00 dBm 10d/d Ref 30.00 dBm
Log Log
Center Freq| Center Freq
2.462000000 GHz| 2.462000000 GHz|
| | |
|
Center 2.462 GHz Span 40 MHz Center 2.462 GHz Span 40 MHz CF &1
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms|| ,  CFStep) #Res BW 300 kHz #VBW 910 kHz Sweep 1ms P
W |auto Man
Occupied Bandwidth Total Power 18.3 dBm utz . Occupied Bandwidth Total Powsr 17.7 dBm
16.568 MHz Freqofset 16.582 MHz FreqOffset
Transmit Freq Error 25.017 kHz OBW Power 99.00 % 0 Hz| Transmit Freq Error 124.30 kHz OBW Power 99.00 % OHz
x dB Bandwidth 22.61 MHz xdB -26.00 dB x dB Bandwidth 23.14 MHz x dB -26.00 dB
o rans) wsc s,
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REPORT NO: 14093504-E3V3
FCC ID: SBVRMO039

DATE: 2022-10-17
IC: 5373A-RM039

9.2.3.802.11n HT20 MODE

2TX Antenna 2 + Antenna 3 CDD MODE

Channel|Frequency| 99% Bandwidth | 99% Bandwidth
Antenna 2 Antenna 3
(MHz) (MHz) (MHz)
Low 1 2412 17.664 17.650
Mid 6 2437 17.814 17.854
High 11 2462 17.780 17.697
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REPORT NO: 14093504-E3V3 DATE: 2022-10-17
FCC ID: SBVRMO039 IC: 5373A-RM039

LOW CHANNEL 1

Center Freq: 2412000000 GHz Frequency 12000000 GHz Freguency
Trig: Free Run AvglHeld: 33 s~ Trig: Fres Run Avg|Hold: 33
#IFGainLow #Atten: 40 dB HIFGainLow BAtten: 40 dB Radio Device: BTS
Ref Offset 10.8 dB Ref Offset 10.8 dB
10 dBldiv Ref 30.00 dBm 0 dBldiv Ref 30.00 dBm
Log Log
Center Freq| T T T T T T Center Freq|
2.412000000 GHz| T T T T T T 2.412000000 GHz|
T I T { 1 ¥
|
Center 2412 GHz Span 40 MHz CF st Center 2412 GHz Span 40 MHz CF st
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms P #Res BW 300 kHz #VBW 910 kHz Sweep 1ms P
|Aut: M
Occupled Bandwidth Total Power 17.1 dBm = ten Occupied Bandwidth Total Power 18.5 dBm frute -
17.664 MHz Ereqofse 17.650 MHz Freqoffset
Transmit Freq Error 18.189 kHz OBW Power 99.00 % OHg Transmit Freq Error 29.342 kHz OBW Power 98.00 % Oz
x dB Bandwidth 22.30 MHz x dB -26.00 dB x dB Bandwidth 24.96 MHz x dB -26.00 dB
sc. s sa smanus

MID CHANNEL 6

437000000 GHz Frequency 66000 GHz Frequency
Trig: Frae Run Avg[Hold: 358 o Trigi Free Run Avg|Hold: 30
SIFGain:Low #Atten: 40 dB Radie Device: BTS #IFGain:Low #Awen: 40 dB Radio Device: BTS
Ref Offset 10.8 dB Ref Offset 10.8 dB
10 dBfdiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq
2 437000000 GHz| 2437000000 GHz|
If
t |
|
Center 2437 GHz Span 40 MHz Center 2437 GHz Span 40 MHz CF st
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms CF Step #Res BW 300 kHz #VBW 910 kHz Sweep 1ms lop
Man| |Aut: M
Occupied Bandwidth Total Power 16.1 dBm — Occupied Bandwidth Total Power 18.6 dBm 2 -
17.814 MHz FreqOffset 17.854 MHz FreqOffset
Transmit Freq Error 3.005 kHz OBW Power 99.00 % OHz Transmit Freq Error 66.752 kHz OBW Power 99.00 % OHz
x dB Bandwidth 23.06 MHz x dB -26.00 dB x dB Bandwidth 26.75 MHz x dB -26.00 dB
sc manis wsa stanus.

HIGH CHANNEL 11

e
5 : T
antor Froq 2462000000 GHz C*“f"\; ; 2462000000 GH2 ' Frequency GHE Frequency
3~ Trig:Free Run AvglHeld: 33 |- - Trig Avg|Hold: 33
SIF Gain:Low SArten: 40 dB Radio Device: BTS #IFGain:Low #Awen: 40 dB Radio Device: BTS
Ref Offset 108 dB Ref Offset 10.8 dB
10 dBldiv Ref 30.00 dBm 0 dBldiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq
2.452000000 GHz| 2.462000000 GHz|
Center 2.462 GHz Span 40 MHz CF & Center 2.462 GHz Span 40 MHz CF &1
#Res BW 300 kKz #VBW 010 kHz Sweep 1ms +cosea e [#Res BW 300 kHz #VBW 910 kHz Sweep 1ms o
M laute Man
Occupied Bandwidth Total Power 15.3 dBm utz . Occupied Bandwidth Total Powsr 17.7 dBm
17.780 MHz Ereqofse 17.697 MHz FreqOfrse
Transmit Freq Error 21.868 kHz OBW Power 99.00 % 0 Hz| Transmit Freq Error 73.732 kHz OBW Power 99.00 % OHz
x dB Bandwidth 2441MHz  xdB -26.00 dB x dB Bandwidth 2133MHz  xdB -26.00 dB
o e wsc e
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REPORT NO: 14093504-E3V3 DATE: 2022-10-17
FCC ID: SBVRMO039

IC: 5373A-RM039

9.2.4.802.11n HT40 MODE

2TX Antenna 2 + Antenna 3 CDD MODE

Channel|Frequency| 99% Bandwidth | 99% Bandwidth
Antenna 2 Antenna 3
(MHz) (MHz) (MHz)
Low 3 2422 35.983 36.127
Mid 6 2437 35.834 35.747
High 9 2452 35.973 35.917
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REPORT NO: 14093504-E3V3 DATE: 2022-10-17
FCC ID: SBVRMO039 IC: 5373A-RM039

LOW CHANNEL 3

= A ALIGHIATD 13831 AM D26, 2022
Center Freq: 2.422000000 GHz Radie Frequency GHz Radio Std: Frequency
Trig: Frae Run AvglHold: 33 AvglHold: 30
“FGaindow  BAten:40 dB Radio Device: BTS
Ref Offset 108 dB Ref Offset 108 dB.
10 dBldiv Ref 30.00 dBm ! 0 dBldiv Ref 30.00 dBm
Log og
Center Freq| T T T T T T Center Freq|
2.422000000 GHz | | ! ! ' ! 2.422000000 Gz,
) i f b
Center 2422 GHz Span 80 MHz CF st Center 2422 GHz Span 20 MHz CF st
#Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms s #Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms P
|Aut: M
Occupled Bandwidth Total Power 15.1 dBm Man Occupied Bandwidth Total Power 16.3 dBm i o
35.983 MHz p— 36.127 MHz F—
Transmit Freq Error 44.656 kHz OBW Power 99.00 % 0 Hz| Transmit Freq Error 193.24 kHz OBW Power 99.00 % OHz
x dB Bandwidth 39.61 MHz xdB -26.00 dB x dB Bandwidth 38.50 MHz x dB -26.00 dB
sc - s p—
Agilont Spoctrum Analyzor - A .
ALK L [ 508 D SEHEEIN LIGNAUTO. [01:17:03 PM 2 26, 2022
437000000 GHz Center Freq 2.437000000 GHz Conter Fraq; 2437000000 CHz Radio Std: None Frequency
Trig: Frae Run AvglHold: 33 - Trig: uglHold: 313
#IFGainLow #Atten: 40 dB Radio Device: BTS ‘ #IFGaimLows #Arten: 40 dB Radio Device: BTS
Ref Offset 108 dB Ref Offset 108 dB.
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq| = 1 CenterFreq
2437000000 GHz| o 1z
™ | |
b 100
i
10
i 0.0 i K i
e
Center 2437 GHz Span 80 MHz CF Step Center 2.437 GHz ‘Span 80 MHz, CF Step.
LiRes BW 510 kHz #VBW 1.6 MHz Sweep 1ms s conep! #Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms 2.000000 1)
& auto Man,
Occupied Bandwidth Total Power 16.2 dBm e - Oceupied Bandwidth Total Power 17.3 dBm e
35.834 MHz rreqomen 35.747 MHz p—
Transmit Freq Error 202.72 kHz OBW Power 99.00 % 0 Hz| Transmit Freq Error 69.617 kHz OBW Power 99.00 % OHz
x dB Bandwidth 38.81 MHz xdB -26.00 dB x dB Bandwidth 39,10 MHz x dB -26.00 dB
sc —— - mams

HIGH CHANNEL 9

Agilent Spectrim Analyzor - A
t 3 T i AFIA D142 M A2,
enter Freq 2.452000000 GHz Center Freq: 2452000000 GHz Frequency GHz Radio Std: Non Frequency
3~ Trig:Free Run AvglHeld: 33 — - Trig Avg|Hold: 33
SIF Gain:Low SArten: 40 dB Radio Device: BTS #IFGain:Low #Awen: 40 dB Radio Device: BTS
Ref Offset 108 dB Ref Offset 10.8 dB
10d2/dy Ref 30.00 dBm 0dgidiv___ Ref 30.00 dBm
Log Log
Center Freq| Center Freq
2.452000000 GHz| 2.452000000 GHz|
| .
f
{
Center 2.452 GHz Span 80 MHz CF & Center 2.452 GHz Span 80 MHz CF &1
#Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms acosees o [#Res BW 510 kHz #VBW 1.6 MHz Sweep 1ms o
Man |Auto Man|
Occupied Bandwidth Total Power 15.6 dBm Occupied Bandwidth Total Power 15.9dBm
35.973 MHz FreqOffset 35.917 MHz FreqOfiset
Transmit Freq Error -25.683 kHz OBW Power 99.00 % 0 Hz| Transmit Freq Error 128.78 kHz OBW Power 99.00 % OHz
x dB Bandwidth 38.61 MHz x dB -26.00 dB x dB Bandwidth 39.53 MHz x dB -26.00 dB
s amans, wsa —
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REPORT NO: 14093504-E3V3 DATE: 2022-10-17
FCC ID: SBVRMO039 IC: 5373A-RM039

9.3. 6dB BANDWIDTH

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: 14093504-E3V3
FCC ID: SBVRMO039

DATE: 2022-10-17
IC: 5373A-RM039

9.3.1. 802.11b MODE

2TX Antenna 2 + Antenna 3 CDD MODE

Channel|Frequency| 6 dBBW | 6 dB BW |Minimum
Antenna 2(Antenna 3| Limit
(MHz) (MHz) (MHz) (MHz)
Low 1 2412 7.84 7.68 0.5
Mid 6 2437 8.04 7.60 0.5
High 11 2462 7.96 7.68 0.5
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REPORT NO: 14093504-E3V3
FCC ID: SBVRMO039

DATE: 2022-10-17
IC: 5373A-RM039

LOW CHANNEL 1

Agiient Spectrum Analyzer - A
L W 2 B AIHATD 0823 Frequency e Frequency
enter Freq 2.412000000 GHz #avg Typa: RIS 1z
q PO Wide —— Trig:Free Run Avg|Hold: 20120 FHO: Wide —— Trid:
(FGain:Low 3 IF Gain:Low #Atten: 40 B8
et Offeet 108 a8 AMKr 7.84 MHZ] Auto Tune| et Ofeet 108 48 AMKr1 7.68 MIHZ Auto Tunei
0 ¢Biclv__Ref 30.00 dBm 3.729 dB 0 iy Ref 30.00 dBm -1.203 dB
Center Freq| Center Freq|
2.412000000 GHz| 2.412000000 GHz|
' StartFreq| v ’ StartFreq|
. L 2.382000000 GHz] i ! 2:392000000 GHz]
s |
StopFreq| Stop Freq
2.432000000 GHz 2.432000000 GHz|
CF Step
4000000 MHz] 4000000 MHz|
Man lauto Man
Freq Offset| Freq Offset;
0Hz 0Hz
Center 2.41200 GHz ‘Span 40.00 MHz Center 2.41200 GHz Span 40.00 MHz
H#Res B 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) H#Res BIW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
sc e usc araus
Agilent Spectrum Analyzor - A a
L 3 B ALIHAJTD  [0B:329 A A28, 2022 v ¥ EEEs E=TEET LIGAUTO 0337150 AW iz, 2022 Frequency
#Avg Type: RMS ™ #hug Type: RMS TACE[ 555
enter Freq 2.437000000 G"I'::} I —— A"rm\“:‘ iy Center Freq 2.437000000 GFb:;; — ﬂu;fHuyl‘:.m fooe
IFGait:Low : IFGain-Low  PAtten: 40 dB cerlf
Ref Offaet 108 48 AMKr1 8.04 MHZ Auto Tunei et et 105 8 ANKr1 7.60 MHZ Alsto Tune
9 ¢Biclv_Ref 30.00 dBm -0.837 dB [0gaidv__Ref 30.00 dBm -1.083 dBj
Center Freq| Center Freq
2.437000000 GHz| o) 2437000000 GHz.
ool
StartFreq| v 9 StartFreq
X’f . 2.417000000 GHe| T s 2417000000 GHz
StopFreq| " StopFreg
\ 2457000000 GHz| e 2467000000 GHz|
CF Step m CF Step
4000000 MHz] 4.000000 MHz
Man lauto Man|
; .
Freq Offset| e FreqOffset
0Hz 0Hz
B
Center 2.43700 GHz Span 40.00 MHz ICenter 2.43700 GHz Span 40.00 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)
sc e = sams

MID CHANNEL 6 ANTENNA 2

MID CHANNEL 6 ANTENNA 3

HIGH CHANNEL 11

hgilent Spectrum Analyzor - A

hgilent Spectrum Analy

U W X S U 3 X ENEEIT
enter Freq 2.462000000 GHz #Avg Type: requency enter Freq 2.462000000 GHz ) Frequency
PHO: Wide —»~ Trig:Free Run AvglHold: 2020 PHO: Wide —»— Trig:
[FGaimcLiw _ BAmen: 40 4B . WGainlow  HAtten; 40 dB
e Offset 105 8 AMIKr1 7.96 MHZ Auto Yene Ref Ofset 108 48 ANk 7.68 MHZ Auto Tunei
0dBidRef 30.00 dBm 0.902 dB aasieiv  Ref 30,00 dBm 0.831 dB
o5 Log
Center Freq| Center Freq|
2.462000000 GHz| 2.462000000 GHz|
s StartFreq 'y StartFreq|
= 2.442000000 GHz, g 2.442000000 GHz
Stop Freq| Stop Freq|
} 2482000000 GHz, | 2.482000000 GHz
CF Step| Step
4000000 MHz| 4000000 MHz]
Man |Auto Man)|
Freq Offset Freq Offset|
OHz] 0 He]
Center 2.46200 GHz Span 40.00 MHz. Center 2.46200 GHz Span 40.00 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)
= Sans = p——

HIGH CHANNEL 11 ANTENNA 2

HIGH CHANNEL 11 ANTENNA 3
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REPORT NO: 14093504-E3V3
FCC ID: SBVRMO039

DATE: 2022-10-17
IC: 5373A-RM039

9.3.2.802.11g MODE

2TX Antenna 2 + Antenna 3 CDD MODE

Channel|Frequency| 6 dBBW | 6 dB BW |Minimum
Antenna 2(Antenna 3| Limit
(MHz) (MHz) (MHz) (MHz)
Low 1 2412 16.44 16.52 0.5
Mid 6 2437 16.48 16.16 0.5
High 11 2462 16.40 16.20 0.5
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REPORT NO: 14093504-E3V3

FCC ID: SBVRMO039

DATE: 2022-10-17
IC: 5373A-RM039

LOW CHANNEL 1

Mgl Spectrum Analyze Agilent Spactrum Anatyzer - AP2072.5.51, 16080, Conducted &
L 3 2 =3 AU 08 . » W 3 T
enter Freq 2.412000000 GHz ) #vg Type: RMS reaueney. 2.412000000 GHz . #hvg Type: Frequency
PO: Wide —s= Trig: Fres Run Avg|Hold: 20120 PHOs Viido —>~ Trig: Free Run #AvglHeld: 20120 I
IFGain:Law : Auto T IFGainlow  #ARten: 40 dB cerff
AN B = ito Tune| Auto Tune
Ref Offsot 10.8 B AMkr1 16.44 MHz Rel Cffset 108 ¢8 AMkr1 16.52 MHZ
0dBidl__Ref 30.00 dBm 0.669 dB [ gaidv__Ref 30.00 dBm 1.440 dBj
Center Freq| CenterFreq
2.412000000 GHz| ! 2412000000 GHz
0o
Start Freq StartFreq
GHz| 0 ol 2, GHz|
[ ]
9 =i .
i 0 a
Stop Freq| Stop Freq
2.432000000 GHz| 2432000000 GHz
200
i CF Step Y CF Step,
4000000 MHz| 4.000000 MHz
Man jauto Man
10
Freq Offset 500 Freq Offset
0Hz, : 0Hz
Center 2.41200 GHz Span 40.00 MHz Center 2.41200 GHz Span 40.00 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)
h=c Trns - p—

MID CHANNEL 6

Agilent Spoctrum Analy
3 ALIHATD  [OR0L35 A A28, 2022 E U ENEE N a E
enter Freq 2.437000000 GHz ) BAvg Type: RMS. ™ requency enter Freq 2.437000000 GHz ) #hvg 3 requency
N0 Wida —— Trig: Frae Run AvglHold: 20120 T HO: Wids == Trig: AvglHold: 20120
(FGain:Low 3 Auto T IF Gain:Low #Atten: 40 B8 Auto T
= = = ito Tune; A 516 MHzZ ito Tune;
Ref Offset 108 B AMKr1 16.48 MHZ Ref Offeet 108 48 AMKr 16.16 MHZ
0dBicl  Ref 30.00 dBm 0.122 dB 0 iy Ref 30.00 dBm 1.586 dB
Center Freq| Center Freq|
2.437T000000 GHz| 2.437000000 GHz|
StartFreq| Start Freq|
& 2.417000000 GHz| ¢ 2.417000000 GHz|
K I
Stop Freq| Stop Freq|
2.457000000 GHz| 2.457000000 GHz|
{ CF Step CF Step
b 4000000 MHz] 4000000 MHz|
Man |Auto Man)|
Freq Offset| Freq Offset|
0 Hz 0 Hz|
Center 2.43700 GHz ‘Span 40.00 MHz. Center 2.43700 GHz Span 40.00 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)
sc - usc araus

HIGH CHANNEL 11

Agilent Spoctrsm Anslyze Agilent Spoctrum Analy
U 3 X S YT - U 3 - NEE T
enter Freq 2.462000000 GHz #avg Type: RMS requency enter Freq 2.462000000 GHz 3 Frequency
PO Wids —»= Trig: Free Run AvglHeld: 20120 PHO: Wide - T1ig:
[FGaimcLiw _ BAmen: 40 4B . WGainlow  HAtten; 40 dB
A 5 ] Auto Tune| A 5 ] Auto Tune|
Ref Offset 103 dB AMkr1 16.40 MHZ Ref Offant10.8 0B AMKr1 16.20 MHZ]
0eidlv__Ref 30.00 dBm -1.775 dBj oeBiv  Ref 30,00 dBm -0.024 dB|
g Log
Center Freq| Center Freq|
2.452000000 GHz| 2.452000000 GHz|
StartFreq| StartFreq|
ul 2.442000000 GHz| 2.442000000 GHz|
i 4 i A |
i
StopFreq| Stop Freq|
2.482000000 GHz| 2.482000000 GHz|
| CF Step | Step
4.000000 MHz| 1 ! 4.000000 MHz|
Man |Auto Man)|
Freq Offset| Freq Offset|
0Hz 0Hz
Center 2.46200 GHz ‘Span 40.00 MHz. Center 2.46200 GHz Span 40.00 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)
o s o ratus
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REPORT NO: 14093504-E3V3
FCC ID: SBVRMO039

DATE: 2022-10-17
IC: 5373A-RM039

9.3.3.802.11n HT20 MODE

2TX Antenna 2 + Antenna 3 CDD MODE

Channel|Frequency| 6 dBBW | 6 dB BW |Minimum
Antenna 2(Antenna 3| Limit
(MHz) (MHz) (MHz) (MHz)
Low 1 2412 17.72 17.68 0.5
Mid 6 2437 17.68 17.68 0.5
High 11 2462 17.04 17.72 0.5
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REPORT NO: 14093504-E3V3
FCC ID: SBVRMO039

DATE: 2022-10-17
IC: 5373A-RM039

LOW CHANNEL 1

Agiient Spectrum Analyzer - A
enier Fraq ZAT2000000 GFE U e s Frequency - meman Frequency
PO Wide —— Trig:Free Run Avg|Hold: 20120 FHO: Wide —— Trid:
(FGain:Low 3 IF Gain:Low #Atten: 40 B8

et Offeet 108 a8 AMK 17.72 MHZ] Auto Tune| et Ofeet 108 48 AMKr 17.68 MHZ Auto Tunei

0 ¢Biclv__Ref 30.00 dBm -0.209 dB 0 iy Ref 30.00 dBm -0.559 dB
Center Freq| Center Freq|
2.412000000 GHz| 2.412000000 GHz|
StartFreq| StartFreq|
. ! 2.352000000 GHz| 2.332000000 GHz|

e 4 i k¢
Stop Freq| I StopFreq|
2.432000000 GHz| 2.432000000 GHz|
¥ I CF Step | {

4000000 MHz] 4000000 MHz|
Man lauto Man
Freq Offset| Freq Offset;
0Hz 0Hz

Center 2.41200 GHz ‘Span 40.00 MHz Center 2.41200 GHz Span 40.00 MHz

H#Res B 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) H#Res BIW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

usc = = araus

MID CHANNEL 6

Agilent Spectrum Analyzor - A Agilont Spectrum
L 3 B ALIHATC L AL
enter Freq 2.437000000 GHz #Avg Type: RMS. #hvg Typs: RMS TRACE Frequency
N0 Wida —— Trig: Frae Run AvglHold: 20120 PHO: Wide —v Trigi Free Run AvglHold: 2020 TRt
IFGainLow : IF Gain:l aw #atten: 40 4B b
Ref Offset 108 48 AMKr1 17.68 MAZ] Auto Tune RefOffsst 108 B AMKri 17.68 MHz|| ~ AutoTune
9 ¢Biclv_Ref 30.00 dBm -1.896 dB 1 de/ay  Ref 30,00 dBm -0.792 dB|
Log Log
Center Freq| Center Freq
2.437T000000 GHz| 2.437000000 GHz|
StartFreq| StartFreq
. 2.417000000 GHz| ok sl | 2417000000 GHz
% : r) b ¢
Stop Freq| Stop Freq
2.457000000 GHz| 2467000000 GHz
{ CF Step CF Step
| 4000000 MHz] 4000000 MHz|
Man |Auto Man|
Freq Offset| Freq Offset|
0Hz 0Hz
Center 2.43700 GHz ‘Span 40.00 MHz. ICenter 2.43700 GHz Span 40.00 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)
sc - = e

HIGH CHANNEL 11

e |
5 o y Eoeam v e
enter Freq 2.462000000 GHz vy Type: #hvg Type: RMS Frequency
PHO: Wide —»—~ Trig: Free Run AvglHold: 2020 PO Wids —v— Trig: Free Run Avg|Hold: 20120
FGain:Lowe SArten: 40 dB - IF GainL ow #Artan: 40 d|
AMKr1 17.04 MHZ Auto Tune ANKr1 17.72 MHZ] Auto Tune
Ref Offset 10.8 dB Ref Offset 10.8 dB - o
¢ Ref 30.00 dBm -0.530 dB (0ei  Ref 30.00 dBM 0.303 dB|
% (28
Center Freq| Center Freq
2.462000000 GHz| 2.462000000 GHz|
startFreq| StartFreq|
i . - 2442000000 GHz| It 2442000000 GHz|
i W ¢
|
Stop Freq| Stop Freq|
2 482000000 GHz| 2482000000 GHz|
CF Step| CF Step
4000000 MHz| 4.000000 MHz|
Man| |Auto Man|
Freq Offset Freq Offset|
0 Hz| 0 Hz|
Center 2.46200 GHz Span 40.00 MHz ICenter 2.46200 GHz Span 40.00 MHz
HiRes 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)
o e c e
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REPORT NO: 14093504-E3V3

FCC ID: SBVRMO039

DATE: 2022-10-17
IC: 5373A-RM039

9.3.4.802.11n HT40 MODE

2TX Antenna 2 + Antenna 3 CDD MODE

Channel|Frequency| 6 dBBW | 6 dB BW |Minimum
Antenna 2(Antenna 3| Limit
(MHz) (MHz) (MHz) (MHz)
Low 3 2422 35.60 35.60 0.5
Mid 6 2437 35.60 35.52 0.5
High 9 2452 35.60 35.84 0.5
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REPORT NO: 14093504-E3V3
FCC ID: SBVRMO039

DATE: 2022-10-17

IC: 5373A-R

MO39

LOW CHANNEL 3

0 dBidiv
og

s

L W : SEEN SensET
enter Freq 2.422000000 GHz . v S Frequency ) #hvg Type Frequency
N0 Fasi —=— Trig:Fras Run AvglHold: 20120 . 3 0 AvglHold:
IFGainLow 3 - AutoT IF Gain:Low #Atten: 40 B8 Auto T
AMKr1 35.60 MHZ to Tune AMKr1 35.60 MHZ o Tune
Ref Offset 10.8 dB > Ref Offset 10.8 dB
Ref 30.00 dBm R | — 0 iy Ref 30.00 dBm 0.649 dB
CenterFreq| Center Freq|
2.422000000 GHz| 2.422000000 GHz|
StartFreq| StartFreq|
2.382000000 GHz| 2.382000000 GHz
(] I ¢
e ' i |

FiVi Stop Freq| ‘Stop Freq|
2.462000000 GHz| 2.462000000 GHz
CF Step ep)
8000000 MHz| £.000000 MHz]
Man |Auto Man|
Freq Offset Freq Offset;
OHz] 0 Hel

Center 2.42200 GHz Span £0.00 MHz, Center 2.42200 GHz Span 80.00 MHz

H:Res BV 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts) HRes BIW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)

STans usc sraus

MID CHANNEL 6

SoEn SErE
g Type: Frequency g Typ Frequency
NG P = T « Run AvglHold: 20120 PN ot o Trig: Free Run AuglHold: 20120
WGainlow  MAmen;40 4B [FGainlow  RAmen: 40 dB
Auto Tune AutoT
Ref Offeet 10.8 48 AMKM 35,60 MHZ Ret Offeet 108 48 AMKr 35.52 MHZ o Tune
{50y Ref 30.00 dBm -0.924 d 194eiy et 30.00 dBm 1.315 dB}
og
CenterFreq Center Freq
2437000000 GHz, 2437000000 GHz
o0l
StartFreq StartFreq
b.00) 2387000000 GHz ’ 2.387000000 GHz
A . i ) ) 1
0 X L o i
1 Stop Freq ‘Stop Freq
2477000000 GHz, 2477000000 GHz
10 20
10 CFStep y CFSiep
8000000 MHz 8000000 MHz
lauto Man| aute Man
" I T
. FreqOffset - FreqOffset
0Hz ) 0Hz
£0.0 B00
Center 243700 GHz Span 80.00 MHz, [Center 243700 GHz Span 80.00 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)
usa S =3 S

HIGH CHANNEL 9

EnE o SENEED)
Hhvg Type: Frequency Hhvg Typ Frequency
PHO: Fast -+ 119" alHeld: PO Fasi —5~ Trig:Free Run Aug|H
IFGainLow #Atten; 40 dB IFGain:Low #Atten: 40 dB
Auto Tune Auto T
Ref Ofast 105 08 AMKr1 35.60 MHZ RefOfset 108 48 AMKr1 35.84 MHz o Tune
[0 geidy_Ret 30.00 gBm 0.548 d 10Eidi_Ref 30.00 dBm -1.896 dB|
0g
CenterFreq Center Freq
2.452000000 GHz, o 2.452000000 GHz
0o
StartFreq StartFreq
o0l 2.412000000 GHz . 2.412000000 GHz.
{ ¢ ] M ¢
10 i .
" . StopFreq ! StopFreq
2.482000000 GHz 2.452000000 GHz
200 200
. CF Step " CF Step
'8.000000 MHz 000000 MHz
|Auto Man Auto Man
10 "
¥
. Freq Offset 20 Freq Offset
aHz : 0Hz
a0 fon
Center 2.45200 GHz Span 80.00 MHz, [Center 2.45200 GHz Span 80.00 MHz|
[4Res 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)
= v vea e
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REPORT NO: 14093504-E3V3 DATE: 2022-10-17
FCC ID: SBVRMO039 IC: 5373A-RM039

9.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
RSS-247 5.4 (d)

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

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.
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REPORT NO: 14093504-E3V3
FCC ID: SBVRMO039

DIRECTIONAL ANTENNA GAIN

For 2TX:

Tx chains are uncorrelated for power and correlated for PSD due to the device supporting CDD

in all MIMO modes. The directional gains are as follows:

NOTE: Antenna 2 and Antenna 3 are the worst-case combinations.

Antenna 1 and Antenna 3:

Chain 0 Chain 1 Uncorrelated Chains | Correlated Chains
Antenna 1l |Antenna 3 Directional Directional
Band Gain Gain Gain Gain
(GHz) (dBi) (dBi) (dBi) (dBi)
2.4 2.10 4.10 3.21 6.17
Antenna 1 and Antenna 4:
Chain 0 Chain 1 Uncorrelated Chains | Correlated Chains
Antenna 1 | Antenna 4 Directional Directional
Band Gain Gain Gain Gain
(GHz) (dBi) (dBi) (dBi) (dBi)
2.4 2.10 2.40 2.25 5.26

Antenna 2 and Antenna 3 (Worst-case):

Chain 0 Chain 1 Uncorrelated Chains | Correlated Chains
Antenna 2 | Antenna 3 Directional Directional
Band Gain Gain Gain Gain
(GHz) (dBi) (dBi) (dBi) (dBi)
2.4 4.20 4.10 4.15 7.16

Antenna 2 and Antenna 4:

Chain O Chain 1 | Uncorrelated Chains | Correlated Chains
Antenna 2 | Antenna 4 Directional Directional
Band Gain Gain Gain Gain
(GHz) (dBi) (dBi) (dBi) (dBi)
2.4 4.20 2.40 3.39 6.36
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REPORT NO: 14093504-E3V3 DATE: 2022-10-17
FCC ID: SBVRMO039 IC: 5373A-RM039

Directional Gain value was determined using the following formula:

Uncorrelated Directional Gain dBi = 10 log [(10*(Ant 1/10) + 10*(Ant 2/10)/2]
Correlated Directional Gain dBi = 10 log [(10” (Ant 1/20) + 10" (Ant 2/20)"2)/2]
Uncorrelated Directional Gain sample calculation:

3.39 dBi = 10 log [(107(4.2/10) + 10(2.4/10)/2]

Correlated Directional Gain sample calculation:

6.36 dBi = 10 log [(107(4.2/20) + 10" (2.4/20)2)/2]

Page 37 of 114

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

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



REPORT NO: 14093504-E3V3
FCC ID: SBVRMO039

DATE: 2022-10-17
IC: 5373A-RM039

RESULTS

9.4.1.802.11b MODE

2TX Antenna 2 + Antenna 3 CDD MODE

Test Engineer: | 2516080
Test Date: [ 2022-07-26
Limits
Channel |Frequency | Directional | FCC/ISED | ISED Max
Gain Power EIRP Power
Limit Limit
(MHz) (dBi) (dBm) (dBm) | (dBm)
Low 1 2412 4.15 30.00 36 30.00
Mid 6 2437 4.15 30.00 36 30.00
High 11 2462 4.15 30.00 36 30.00
Results
Channel |Frequency | Antenna 2 |Antenna 3| Total Power | Margi
Meas Meas Corr'd Limit
Power Power Power
(MHz) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 1 2412 20.97 22.09 24.58 30.00 -5.42
Mid 6 2437 20.96 21.97 24.50 30.00 -5.50
High 11 2462 21.17 21.90 24.56 30.00 -5.44
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REPORT NO: 14093504-E3V3
FCC ID: SBVRMO039

DATE: 2022-10-17
IC: 5373A-RM039

9.4.2. 802.11g MODE

2TX Antenna 2 + Antenna 3 CDD MODE

Test Engineer: | 2516080
Test Date: [ 2022-07-26
Limits
Channel |Frequency | Directional | FCC/ISED | ISED Max
Gain Power EIRP Power
Limit Limit
(MHz) (dBi) (dBm) (dBm) | (dBm)
Low 1 2412 4.15 30.00 36 30.00
Mid 6 2437 4.15 30.00 36 30.00
High 11 2462 4.15 30.00 36 30.00
Results
Channel [Frequency | Antenna 2 |Antenna 3| Total Power [ Margi
Meas Meas Corr'd Limit
Power Power Power
(MHz) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 1 2412 18.90 19.85 22.41 30.00 -7.59
Mid 6 2437 20.51 21.55 24.07 30.00 -5.93
High 11 2462 18.91 19.77 22.37 30.00 -7.63
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REPORT NO: 14093504-E3V3
FCC ID: SBVRMO039

DATE: 2022-10-17
IC: 5373A-RM039

9.4.3.802.11n HT20 MODE

2TX Antenna 2 + Antenna 3 CDD MODE

Test Engineer: | 2516080
Test Date: [ 2022-07-26
Limits
Channel |Frequency | Directional | FCC/ISED | ISED Max
Gain Power EIRP Power
Limit Limit
(MHz) (dBi) (dBm) (dBm) | (dBm)
Low 1 2412 4.15 30.00 36 30.00
Mid 6 2437 4.15 30.00 36 30.00
High 11 2462 4.15 30.00 36 30.00
Results
Channel [Frequency | Antenna 2 |Antenna 3| Total Power [ Margi
Meas Meas Corr'd Limit
Power Power Power
(MHz) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 1 2412 19.96 21.09 23.57 30.00 -6.43
Mid 6 2437 20.55 21.54 24.08 30.00 -5.92
High 11 2462 19.09 20.21 22.70 30.00 -7.30
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REPORT NO: 14093504-E3V3
FCC ID: SBVRMO039

DATE: 2022-10-17
IC: 5373A-RM039

9.4.4.802.11n HT40 MODE

2TX Antenna 2 + Antenna 3 CDD MODE

Test Engineer: | 2516080
Test Date: [ 2022-07-26
Limits
Channel |Frequency | Directional | FCC/ISED | ISED Max
Gain Power EIRP Power
Limit Limit
(MHz) (dBi) (dBm) (dBm) | (dBm)
Low 3 2422 4.15 30.00 36 30.00
Mid 6 2437 4.15 30.00 36 30.00
High 9 2452 4.15 30.00 36 30.00
Results
Channel [Frequency | Antenna 2 |Antenna 3| Total Power [ Margi
Meas Meas Corr'd Limit
Power Power Power
(MHz) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 3 2422 22.09 22.70 25.42 30.00 -4.58
Mid 6 2437 23.45 24.32 26.92 30.00 -3.08
High 9 2452 20.74 21.65 24.23 30.00 -5.77
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REPORT NO: 14093504-E3V3 DATE: 2022-10-17
FCC ID: SBVRMO039 IC: 5373A-RM039

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.
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REPORT NO: 14093504-E3V3
FCC ID: SBVRMO039

DATE: 2022-10-17
IC: 5373A-RM039

RESULTS

9.5.1. 802.11b MODE

2TX Antenna 2 + Antenna 3 CDD MODE

Test Engineer: 2516080
Test Date: | 2022-07-26
Channel | Frequency [ Antenna | Antenna | Total
2 3
Power Power |Power
(MHz) (dBm) (dBm) [ (dBm)
Low 1 2412 18.52 19.54 22.07
Mid 6 2437 18.56 19.52 22.08
High 11 2462 18.65 19.43 22.07
9.5.2. 802.11g MODE
2TX Antenna 2 + Antenna 3 CDD MODE
Test Engineer: | £S16080
Test Date: [ 2022-07-26
Channel | Frequency [ Antenna | Antenna | Total
2 3
Power Power |Power
(MHz) (dBm) (dBm) [ (dBm)
Low 1 2412 15.40 16.62 19.06
Mid 6 2437 15.63 16.48 19.09
High 11 2462 15.62 16.42 19.05
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DATE: 2022-10-17

REPORT NO: 14093504-E3V3
IC: 5373A-RM039

FCC ID: SBVRMO039
9.5.3.802.11n HT20 MODE

2TX Antenna 2 + Antenna 3 CDD MODE

Test Engineer: | 2516080
Test Date: [ 2022-07-26

Channel | Frequency [ Antenna | Antenna | Total
2 3
Power Power |Power

(MHz) @Bm) | @Bm) |(@Bm)

Low 1 2412 15.39 16.71 19.11
Mid 6 2437 15.60 16.80 19.25
High 11 2462 14.62 15.53 18.11

9.5.4.802.11n HT40 MODE

2TX Antenna 2 + Antenna 3 CDD MODE

Test Engineer: | £516080
Test Date: [ 2022-07-26

Channel | Frequency [ Antenna | Antenna | Total
2 3
Power Power |Power

(MHz) @Bm) | (d@Bm) |(@Bm)

Low 3 2422 14.31 15.20 17.79
Mid 6 2437 14.27 15.28 17.81
High 9 2452 13.37 14.14 16.78
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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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DATE: 2022-10-17
IC: 5373A-RM039

2TX Antenna 2 + Antenna 3 CDD MODE

9.6.1. 802.11b MODE

\ Duty Cycle CF (dB)| 0.20 |Inc|uded in Calculations of Corr'd PSD
PSD Results
Channel | Frequency | Antenna 2 | Antenna 3| Total Limit | Margin
Meas Meas Corr'd
PSD
(MHz) (dBm/ (dBm/ (dBm/ | (dBm/
3kHz) 3kHz) 3kHz) | 3kHz) | (dB)
Low 1 2412 -3.858 -3.001 -0.20 8.0 -8.2
Mid 6 2437 -4.080 -3.010 -0.30 8.0 -8.3
High 11 2462 -3.949 -3.341 -0.42 80 | -84
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DATE: 2022-10-17
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2TX Antenna 2 + Antenna 3 CDD MODE

9.6.2. 802.11g MODE

| Duty Cycle CF (dB)] 1.06  |included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency | Antenna 2 | Antenna 3| Total Limit |Margin
Meas Meas Corr'd
PSD
(MHz) (dBm/ (dBm/ (dBm/ | (dBm/
3kHz) 3kHz) 3kHz) | 3kHz) | (dB)
Low 1 2412 -12.286 -11.684 -7.90 8.0 -15.9
Mid 6 2437 -12.300 -11.752 -7.95 8.0 -15.9
High 11 2462 -12.038 | -11.033 -7.44 8.0 | -15.4
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2TX Antenna 2 + Antenna 3 CDD MODE

9.6.3.802.11n HT20 MODE

| Duty Cycle CF (dB)] 1.11 lincluded in Calculations of Corr'd PSD
PSD Results
Channel | Frequency | Antenna 2 | Antenna 3| Total Limit |Margin
Meas Meas Corr'd
PSD
(MHz) (dBm/ (dBm/ (dBm/ | (dBm/
3kHz) 3kHz) 3kHz) | 3kHz) | (dB)
Low 1 2412 -12.645 -11.421 -7.87 8.0 -15.9
Mid 6 2437 -12.962 -10.156 -7.22 8.0 | -15.2
High 11 2462 -13.817 | -11.637 -8.47 8.0 | -16.5
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