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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: 802.11 a/b/g/n(HT20) Master device with BLE and NFC
MODEL: S19

BRAND: SONOS

SERIAL NUMBER: Radiated: 000E58710D8FO0

Conducted: 000E58B7F67CC

SAMPLE RECEIPT DATE: 2024-07-10

DATE TESTED: 2024-07-11 to 2024-07-17
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC 47 CFR Part 15 Subpart E Complies
ISED RSS-247 Issue 3 Complies
ISED RSS-GEN Issue 5 + Al + A2 Complies

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

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

This document may not be altered or revised in any way unless done so by UL Verification Services Inc.
and all revisions are duly noted in the revisions section. Any alteration of this document not carried out by
UL Verification Services Inc. will constitute fraud and shall nullify the document.
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REPORT NO: 15312218-E1V2
FCC ID: SBVRM019

DATE: 2024-08-29
IC: 5373A-RM019

2. TEST RESULT 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.

FCC Clause | ISED Clause Requirement Result Comment
Reporting Per ANSI C63.10,

See Comment Duty Cycle purposes only Section 12.2.
RSS-GEN 6.7 Per ANSI C63.10

See Comment

26dB BW/99% OBW

Reporting
purposes only

Sections 6.9.2 and
6.9.3

15.407 (e) RSS-2476.2.4.1 | 6 dB BW Complies None.

(1hS).z(1§))7 (@) (1-3), RSS-247 6.2 Output Power Complies None.

15.407 (a) (1-3) RSS-2476.2 PSD Complies None.
RSS-GEN 8.9, None.

15.209, 15.205, 8.10, Radiated Emissions Complies

15.407 (b) (1-4) RSS.247 6.2

15.207 RSS-Gen 8.8 AC Mains Conducted Complies None.

Emissions

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with;
- FCCCFRA47 Part 2
- FCCCFR 47 Part 15,
- FCC KDB 662911 D01,
- FCC KDB 905462 D02 /D03 /D06
- FCC KDB 789033 D02,
- FCC KDB 414788 D01 Radiated Test Site
- ANSI C63.10-2013,

-  RSS-GEN Issue 5 + A1+A2

- RSS-247 Issue 3

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.

ISED
Addiess éiE?D Company RegiFs(t:lgltion
Number

Building 1: 47173 Benicia Street, Fremont, CA 94538, USA

O | Building 2: 47266 Benicia Street, Fremont, CA 94538, USA

O | Building 3: 843 Auburn Court, Fremont, CA 94538, USA us0104 2324A 550739
Building 4: 47658 Kato Rd, Fremont, CA 94538, USA

O | Building 5: 47670 Kato Rd, Fremont, CA 94538, USA
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REPORT NO: 15312218-E1V2 DATE: 2024-08-29
FCC ID: SBVRM019 IC: 5373A-RM019

5. DECISION RULES AND MEASUREMENT UNCERTAINTY

5.1. METROLOGICAL TRACEABILITY

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

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

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER ULab
Radio Frequnecy (Spectrum Analyzer) 141.16 Hz
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 1.22%
Power Spectral Density 2.47 dB
RF Power Measurement Direct Method Using Power Meter | 1.3 dB (PK) / 0.45 dB (AV)
Unwanted Emissions, Conducted 1.94dB
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.78 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40 dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.87 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4,73 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4,51 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29 dB
Time Domain Measurements 3.39%
Temperature 0.57
Humidity 3.39%
DC Supply Voltages 0.57%

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 15312218-E1V2 DATE: 2024-08-29
FCC ID: SBVRM019 IC: 5373A-RM019

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

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

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV
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REPORT NO: 15312218-E1V2 DATE: 2024-08-29
FCC ID: SBVRM019 IC: 5373A-RM019

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION
The EUT is a 802.11 a/b/g/n(HT20) Master device with BLE and NFC (Client device testing).
6.2. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

This is a request for the class Il permissive change for FCC ID: SBVRMO019 and IC Certification
No: 5373A-RM019 to address the following proposed changes to the firmware for this device:

Client functionality for WiFi 5GHz (UNII-1:5180-5240MHZ, UNII-2A:5260-5320MHZ, UNII-
2C:5500-5700MHz, UNII-3:5745-5825MHz) 802.11a and 802.11n20 modulations are enabled to
Model S19 backhaul radio through only software change. Additional details are provided in the
modified theory of operations and radio block diagram exhibits for this application.

The purpose of this change is to add the client functionality of the WiFi 5Ghz to S19 which
already has the master functionality at 5GHz. It is relatively minor in scope and only adds
backhaul connection capability at 5GHz and does not impact 2.4GHz. No impact on BLE
certification.
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REPORT NO: 15312218-E1V2
FCC ID: SBVRM019

DATE: 2024-08-29
IC: 5373A-RM019

6.3. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

5.2-5.8 GHz BAND (FCC)

Frequency Range Mode Output Power |Output Power

(MHz) (dBm) (mw)

5.2 GHz band, 4TX

5180-5240 802.11a 17.01 50.23

5180-5240 802.11n HT20 CDD 16.69 46.67

5.3 GHz band, 4TX

5260-5320 802.11a 17.62 57.81

5260-5320 802.11n HT20CDD 18.07 64.12

5.6 GHz band, 4TX

5500-5700 802.11a 18.33 68.08

5500-5700 802.11n HT20 CDD 19.10 81.28

5.8 GHz band, 4TX

5745-5825 802.11a 24.12 258.23

5745-5825 802.11n HT20CDD 24.21 263.63

5.2 GHz BAND (IC)

Frequency Range Mode Output Power |Output Power
(MHz) (dBm) (mWw)

5.2 GHz band, 4TX

5180-5240 802.11a 15.07 32.14

5180-5240 802.11n HT20 CDD 15.27 33.65
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FCC ID: SBVRM019

DATE: 2024-08-29
IC: 5373A-RM019

6.4. DESCRIPTION OF AVAILABLE ANTENNAS

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

Declared Declared
Frequency Uncorrelated | correlated
REMELE Type Gain Gain
MHz
(MHz) (dBi) (dBi)
5150 - 5250 1.6 5.0
5250 — 5350 1.2 49
5500 - 5700 PCE 1.1 5.6
5725 - 5850 -0.1 4.8

6.5. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was 73.0-39020-diag-ci-1867-hwdiags_apollo_rel-

065a2cc

6.6. WORST-CASE CONFIGURATION AND MODE

Radiated emissions below 1GHz, above 18GHz, and power line conducted emissions were
performed with the EUT set to transmit at the channel with the highest output power as the
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 set up in desktop orientation; therefore, all radiated testing was performed
with the EUT in desktop orientation.

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

802.11a mode: 6 Mbps

802.11n HT20mode: MCSO
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REPORT NO: 15312218-E1V2 DATE: 2024-08-29
FCC ID: SBVRM019 IC: 5373A-RM019

6.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

SUPPORT TEST EQUIPMENT

Description Manufacturer Model Serial Number FCC ID/ DoC
Laptop Lenovo T60S PCOJCHLL Doc
Laptop AC/DC
AC/DC Adapter Lenovo ADLX90NLC2A 11S45N024721ZS9B54B8EJ Doc
I/O CABLES (CONDUCTED TEST)
Cable # of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
AC Mains to
. Spectrum
1 AC 3 AC Un-shielded 1.25 Analyzer/AC/DC
Adapter
2 DC 1 DC Shielded 1 AC/DC Adapter to
Laptop
chi Laptop to USB
3 Ethernet 1 RJ45 Un-shielded 1 Ethernet Adapter
4 SMA 1 SMA Shielded 1.0 EUT to Spectrum
Cable Analyzer
1/0 CABLES (RADIATED TEST)
Cable # Of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
AC Mains to
. Spectrum
1 AC 3 AC Un-shielded 1.25 Analyzer/AC/DC
Adapter
2 DC 1 DC Shielded 1 AC/DC Adapter to
Laptop
b Laptop to USB
3 Ethernet 1 RJ45 Un-shielded 1 Ethernet Adapter
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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FCC ID: SBVRM019 IC: 5373A-RM019

SETUP DIAGRAMS

Radiated Configuration
| Control Room
I Spectrum Analyzer
!
S :
1
EUT |—2 :
! 1
! 2
! AC/DC
1 ! Adapter
: 1
AC MAINS | |
[
Conducted/AC Line Configuration
Laptop
Spectrum Analyzer —
ol 55 , \
s BPASSECCORRRA.
—
2
AC/DC Adapter
1 1 1
AC MAINS
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REPORT NO: 15312218-E1V2 DATE: 2024-08-29
FCC ID: SBVRM019 IC: 5373A-RM019

7. MEASUREMENT METHOD

On-Time and Duty Cycle: KDB 789033 D02 v02r01, Section B.

6 dB Emission BW: KDB 789033 D02 v02r01, Section C.2

26 dB Emission BW: KDB 789033 D02 v02r01, Section C.1

99% Occupied BW: KDB 789033 D02 v02r01, Section D.

Conducted Output Power: KDB 789033 D02 v02r01, Section E.3.b (Method PM-G) and Section
E.2.b (Method SA-1)

Power Spectral Density; KDB 789033 D02 v02r01, Section F

Unwanted emissions in restricted bands: KDB 789033 D02 v02r01, Sections G.3, G.4, G.5, and
G.6.

Unwanted emissions in non-restricted bands: KDB 789033 D02 v02r01, Sections G.3, G.4, and
G.5.

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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REPORT NO: 15312218-E1V2

FCC ID: SBVRM019

DATE: 2024-08-29
IC: 5373A-RM019

8. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description Manufacturer Model ID Num Cal Due Last Cal
Antenna, Broadband Hybrid, .
30MHz to 2GHz Sunol Sciences Corp. JB1 80293 2025-04-30 | 2023-04-11
Amplifier, 9KHz to 1GHz, 32dB | SONOMA INSTRUMENT 310 213877 | 2025-03-31 | 2024-03-25
Antenna, Horn 1-18GHz ETS'L'”dgTrz')‘(ég)edar Park, 3117 222741 | 2024-08-31 | 2022-08-31
RF Filter Box, 1-18GHz FREMONT n/a 171875 | 2025-03-31 | 2024-03-23
EMI TEST RECEIVER Rohde & Schwarz ESW44 230547 | 2025-02-28 | 2024-02-11
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B 199659 | 2024-12-31 | 2022-12-06
Amplifier 15633‘?5?2' +5vdc, AMPLICAL AMP18G26.5-60 234683 | 2025-03-31 | 2024-03-31
Antenna, Horn 26 to 40GHz AMPLICAL AMP-26-40-60 224141 | 2025-01-31 | 2024-01-25
Amplifier 26-40 GHz, AR.A MWH-2640/B 172366 | 2025-01-31 | 2023-01-27
Antenna, Pai‘mez"o"p 30Hz - ELECTRO METRICS EM-6871 219908 | 2024-09-30 | 2023-09-13
Antenna, Pasgs(')‘ﬁljl‘zoc’p 100KHz - ELECTRO METRICS EM-6872 219910 | 2025-05-31 | 2023-05-31
Spectrum A”ﬁ’éﬁ{z’ PXA, 3HZ10 | oy sight Technologies Inc N9030A 85201 | 2025-01-31 | 2024-01-30
Power Met;:*asfe?“es single |k eysight Technologies Inc N1911A 90718 | 2025-01-31 | 2024-01-25
Power Sensor, P - series, 50MHz . .
to 18GHz, Wideband Keysight Technologies Inc N1921A 90391 2025-06-30 | 2024-06-17
AC Line Conducted
Fischer Custom FCC-LISN-50/250-
LISN Communications, Inc’ 25-2-01-480V 175765 2025-01-31 2024-01-26
EMI TEST RECEIVER Rohde & Schwarz ESR 171646 | 2025-02-28 | 2024-02-27
Transient Limiter TE TBFL1 127455 2025-02-28 | 2024-02-27
UL TEST SOFTWARE LIST
Radiated Software UL UL EMC Ver 2023-05-01
Antenna Port Software UL UL RF Ver 2022-08-16
AC Line Conducted Software UL UL EMC Rev 9.5, 2023-03-03
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FCC ID: SBVRM019

DATE: 2024-08-29
IC: 5373A-RM019

9. ANTENNA PORT TEST RESULTS

9.1. ON-TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 789033 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)
802.11a CDD 1.396 1.828 0.764 76.37 1.17 0.716
802.11n HT20 CDD 1.308 1.659 0.788 78.84 1.03 0.765
DUTY CYCLE PLOTS
= Vo o e AP REZA e - - — e [ Vet Spectrm Anahaes - APR0ZLE 1616060 i i i s
WFGolmlow  #Auen: 40 d8 oerlf IFGainlow  #Amen: 40 dB verlP
Auto Tune| Auto Tune|
10gziae_Ref 30.00 dBm [9gsidiv_Ref 30.00 dBm
¥ Center Freq| I Center Freq|
5200000000 GHz - §.200000000 GHz|
; g & PAISY |
StartFreq| StartFreq|
5200000000 GHz §.200000000 GHz|
Stop Freq Stop Freq|
5200000000 GHz 5200000000 GHz|
Center 5.200000000 GHz Span 0 Hz CF Step Center 5.200000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 5.000 ms (8001 pts), 8.000000 MHz| Res BW 8 MHz #VBW 50 MHz Sweep 5.000 ms (8001 pts), 8000000 MHz|
L S S S S 11 57 T | Men [i oo T 5] I A T | Man|
142 tia) 1396ms (8) 28548 1 a2 t () 1308ms (Al 314648
2 N t 618.8 1 3450 dBm 2 N 1.063 ms -2623 dBm
3 A2 t A 1828ms (A} -0.014dE FreqOffset| 3l a2 t s 1.650 ms (A} 0.128 dB FreqOffset|
: 0 He| g 0 Hz|
L] L]
; Scale Type g Scale Type
2 N EEEE NN o I
DUTY CYCLE 802.11a CDD MODE DUTY CYCLE 802.11n HT20 CDD MODE
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DATE: 2024-08-29
IC: 5373A-RM019

9.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

9.2.1. 802.11a MODE IN THE 5.2 GHz BAND

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE

Channel|Frequency| 26 dB Bandwidth |26 dB Bandwidth [ 26 dB Bandwidth | 26 dB Bandwidth
Antenna 1 Antenna 2 Antenna 3 Antenna 4
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5180 20.36 20.28 20.44 20.16

Mid 5200 20.32

20.32

20.32

20.20

High 5240 20.48

20.20

20.48

20.16

LOW CHANNEL

[ Feymght Spectrum Anayzer - AP2IZ23 1616060 Conducted A oo (e [ Feymght Spectrum Anlyae - AP2IZZB16.1606D Canducted A e
s Gt 02:48:32 PM A 11,2024 Erequency L iy R Frequency
#Avg Type: RS s & N iiAvg Type: RMS s s
eer Fren SOOI CIE Z o s bttt < Srer Freq SABIO0UMOOHE T peen s =
(FGoinclow  #Amen: 30.dB oerlP IFGainlow  #AREn: 30 dB oerl?
Auto Tunef Auto Tune
Ref Offset 14.95 dB Ref Offset 15.24 dB.
10 deidiv - Ref 20.00 dBm 10 deidiv - Ref 20,00 dBm
Log - Log -
Center Freq CenterFreq|
5.180000000 GHz| 5.180000000 GHz
StartFreq| StartFreq
5.160000000 GHz| 5.160000000 GHz
% L ] StopFreg| @ StopFreq
5.200000000 GHz| 5.200000000 GHz
CF Step CF Step
4.000000 MHz| 4000000 MHz|
lauta Man lauta Man
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type
iCenter 5.18000 GHz Span 40.00 MHz||-°8 Lin) iCenter 5.18000 GHz Span 40.00 MHz| [-°8 Lin|
#Res BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
s sTAns s sTaus
m— m—
[ et Spectrm Arabyzes - AP20228 16,1080 Conducted & e [ Keysight Spectram Analyces - AP2022..15 608D Canducted A =
% . i A 02:55:05 Pl 11,2024 Frequency % L “ L Frequency
#Avg T RMS RACE #Avg Type: RMS RACE|
i w 5'130“']32"0 G:,E. Tide === Trig: Free Run Augi'm:‘rzmo TIPE(M) Bt m g 5'1““",?;2"0 G::,g Wide _,l Trig: Free Run Avg\gno!::'mm TveElM
IFGain:Low #Atten: 30 dB ’ IFGain:l ow #Atten: 30 dB TP
Auto Tunef Auto Tune
Ref Offset 15.03 dB Ref Offset 15.01 dB.
10 deidiv Ref 20.00 dBm 10 deidiv Ref 20.00 dBm
Log - Log -
Center Freq| CenterFreq|
5180000000 GHz| 6.180000000 GHz
StartFreq| StartFreq
5160000000 GHz| 5.160000000 GHz
o [} StopFreq| ¢ Stop Freq
A 5.200000000 GHz| 5.200000000 GHz
CF Step| CF Step|
4000000 MHz| 4000000 MHz|
jAuto Man lAuta Man
FreqOffset FreqOffset
0 Hz| 0 Hz|
Scale Type Scale Type
iCenter 5.18000 GHz Span 40.00 MHz||-°8 Lin) iCenter 5.18000 GHz Span 40.00 MHz| [-°8 Lin|
#Res BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BIW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
— -
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MID CHANNEL

[ Vgt Soectram sty - AP20Z28 T 16080 Conducied & oo ol
L ALTGH ATO ALIGH ATD [03:16:34 M) 11,2024
Center Freq 5.200000000 GHz | vy Typa: RMS Frequency z sAvgType:RMS T » | Frequency
NFE PND- Wide —s~ Trig: Free Run AvglHeld: 2020 NFE PNO: Wide >~ Trig: Free Run Avg|Held: 20/20 TYRE(M
(FGoin-low  #Amen: 30 dB \FGainow  #Atten: 30 B oerlP
Auto Tune| AMKI 20,32 MAZ Auto Tune
Ref Offset 14 95 dB Ref Offset 15.25 d8. = LA
10 d8/div Ref 20.00 dBm 10 dB/div - Ref 20.00 dBm -0.194 d
Log v Log v
Center Freq)| Center Freq
5200000000 GHz| 5200000000 GHz|
StartFreq| StartFreq
5.180000000 GHez| 5.180000000 GHz|
pid ¢ Stop Freq| b L = i & Stop Freq
5220000000 GHz] 5220000000 GHz|
¥
| CF Step CF Step
4000000 MHz] 4000000 MHz|
Man| Man|
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type
i i
Center 5.20000 GHz Span 40.00 MHz|[-°9 Lin Center 5.20000 GHz Span 40.00 MHz|[-°9 Lin)
#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
wsc STans wsc s
T Vet Specinam rakyes - APE0ZE 8 16100 Conducied & T T Vgt Specimam Anahees - APROZLE 16 16080 Comduced A Er—
L RF 5i 1 ALIGN AUTO 03:21:39 PM Jul 11,2024 Frequency L RF 500 DC [ ALIGN AUTO 103:37:17 PM Jul 11, 2024 Fraquency
.200000000 GH: #Avg Type: RMS .200000000 GH; #hvg Type: RMS <
Tl NE m:. Wige == Trig: Free Run Au;i'm;rzmn TFE[M: Sotar AT NE mﬁ Wide __l Trig: Free Run Av;?m{g:'zmn TYPE[M
IFGain:Low #Atten: 30 dB " IFGainiLow #Atten: 30 dB. cerl?
Auto Tune| AR 20.20 MAZ Auto Tune
Ref Offset 16,03 0B Ref Offset 16,01 dB AL
10de/div  Ref 20.00 dBm 10dB/div  Ref 20.00 dBm -1.069 dB
Log — Log r
Center Freq| Center Freq|
5200000000 GHz] 5200000000 GHz|
StartFreq| StartFreq
5.180000000 GHz] 5.180000000 GHz|
v ¢ StopFreq| % L Stop Freq
JAS 5220000000 GHz] 5220000000 GHz|
CF Step CF Step
41000000 MHz| 4000000 MHz|
Wan| Man|
Freq Offset FreqOffset|
0 Hz 0 Hz|
Scale Type Scale Type
i i
Center 5.20000 GHz Span 40.00 MHz|[-°9 Lin Center 5.20000 GHz Span 40.00 MHz|[-°9 Lin)
#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
wsc STans wsc s
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HIGH CHANNEL

[ Vgt Soectram sty - AP20Z28 T 16080 Conducied & oo ol
L ALTGH ATO 5P § ALIGH ATD_[03:48:18 PM ) 11,2024
Center Freq 5.240000000 GHz | vy Typa: RMS Frequency z sAvg Type:RMS T » | Frequency
NFE PND- Wide —s~ Trig: Free Run AvglHeld: 2020 NFE FNG Wide 5~ Trig: Free Run Avg|Held: 20/20 TYRE(M
(FGoin-low  #Amen: 30 dB IFGainlow  #AREn: 30 dB oerlP
Auto Tune| AMIKE1 20 20 WH Auto Tune
Ref Offset 14.95 dB Ref Offset 1527 dB AMKr1 20.20 MHz
10 d8/div Ref 20.00 dBm 10 dB/div - Ref 20.00 dBm 0.313d
Log v Log v
Center Freq)| Center Freq
5240000000 GHez| 5240000000 GHz|
StartFreq| StartFreq
5220000000 GHz| 5220000000 GHz|
W ) = Stop Freq)| T s ¢ Stop Freq
Vi 5260000000 GHz] 5260000000 GHz|
| |
| CF Step + CF Step
4000000 MHz] 4000000 MHz|
Man| Man|
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type
i i
Center 5.24000 GHz Span 40.00 MHz|[-°9 Lin Center 5.24000 GHz Span 40.00 MHz|[-°9 Lin)
#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
wsc STans wsc s
E Veysgn Specirm Anslyzer - APRIZZE 16 16080 Conshuced A T T Vgt Specimam Anahees - APROZLE 16 16080 Comduced A Er—
L RF 5i SENSE:INT| 1 ALIGN AUTO ) L RF 500 DC [ SENSE:INT| ALIGN AUTO 103:56:26 PM Jul 11, 2024
.240000000 GH: #Avg Type: RMS Fraquency .240000000 GH; #hvg Type: RMS 55|  Frequency
Tl NE m:. Wige == Trig: Free Run Augi'm;rzmn Sotar AT NE mﬁ Wide __l Trig: Free Run Avg?m{g:'zmn TYPE[M
IFGain:Low #Atten: 30 dB " IFGainiLow #Atten: 30 dB. cerl?
A 5048 MH Auto Tune| AMKET 2 A Auto Tune
Ref Offset 15,04 4B AMKkr1 20.48 MHZ Ref Offsel 1502 d&. AMKkr1 20.16 MHzZ
10de/div  Ref 20.00 dBm 1.053 dB 10dB/div  Ref 20.00 dBm 0.005 dB
Log — Log r
Center Freq| Center Freq|
5240000000 GHz] 5240000000 GHz|
StartFreq| StartFreq
5220000000 GHz] 5220000000 GHz|
"4 ] StopFreq)| W ¢ Stop Freq|
b§ 5260000000 GHz] 5260000000 GHz|
|
CF Step | CF Step
41000000 MHz| 4000000 MHz|
Wan| Man|
Freq Offset FreqOffset|
0 Hz 0 Hz|
Scale Type Scale Type
i i
Center 5.24000 GHz Span 40.00 MHz|[-°9 Lin Center 5.24000 GHz Span 40.00 MHz|[-°9 Lin)
#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
wsc STans wsc s

HIGH CHANNEL ANT 3 HIGH CHANNEL ANT 4
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9.2.2.802.11n HT20 MODE IN THE 5.2 GHz BAND

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE

Channel|Frequency| 26 dB Bandwidth |26 dB Bandwidth [ 26 dB Bandwidth | 26 dB Bandwidth
Antenna 1 Antenna 2 Antenna 3 Antenna 4
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5180 20.68 20.12 20.32 20.60

Mid 5200 20.76

20.20

20.32

20.52

High 5240 20.76

20.24

20.28

20.44

LOW CHANNEL

Center 5.18000 GHz
#Res BW 380 kHz

Span 40.00 MHz

#VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)

5200000000 GHz|

CF Step
41000000 MHz|
Man

Freq Offset|
0 Hz

Scale Type
Log Lin|

[ Foright Specinum Ay - APRVZZA L6 2196 Comhuced A e [ FerughtSpectnam Ao - APRIZZR 16,2155 Comcted A =
E . G 054132 P 11,2024 . 05085150 2l £1,2024
» TRACE - Frequency e - Frequency
#hvg Type: RMS ] . 8Avg Type: RIS
enter Froq SABIO0OI0 BHE © ] s pochios 2o e entor Froq 6 AB000DMOGHE =l puman oo o h
IFGain:Low #wAren: 30 dB oenF IFGain:low #Anen: 30 dB e
Auto Tune| Auto Tune|
Ref Offset 14 95 dB Ref Offset 15.24 dB.
0desdiv Ref 20.00 dBm 0deidiv Ref 20.00 dBm
Log - Log -
Center Freq| CenterFreq
5.180000000 GHz| 5.180000000 GHz|
StartFreq| startFreq|
5.160000000 GHz| 5.160000000 GHz|
Ny ¢
By ] StopFreq| P StopFreq|
5200000000 GHz| 5200000000 GHz|
CF Step CF Step
4.000000 MHz| 4000000 MHz|
lauto Man lauto Man
FreqOffset| Freq Offset
0 Hz| 0 Hz|
Scale Type Scale Type
Center 5.18000 GHz Span 40.00 MHz|[-°8 L) Center 5.18000 GHz Span 40.00 MHz||-°8 Lin|
[#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
: p— : Sramus
[ Keysight Spectrum Analyzer - AP2I22.5 16 27966, Conducted & RN [ Keysight Spectrum Analyzer - AP2022.5.16, 27966, Conducted A o || ar- e
iy v 05:45:36 PM Il 11, 2024 Frequency L ., CEEZRTLE T FURIES Frequency
#Avg T RMS RACE #Avg Type: RMS RaCE]
i w 5'130“']32"0 G:,E. Wige == Trig: Free Run Augi'm:‘rzmo TiEM Bt m g 5'1““",?;2"0 G::,g Wide _,l Trig: Free Run Avg\gno!::'mm TRl
IFGain:Low #Atten: 30 dB onr IFGain:l ow #Atten: 30 dB el
Auto Tune| Auto Tune|
Ref Offset 15.03 dB Ref Offset 15.01 dB.
0desdiv Ref 20.00 dBm 0deidiv Ref 20.00 dBm
Log - Log -
Center Freq| CenterFreq
6.180000000 GHz| 5.180000000 GHz|
StartFreq)| StartFreq|
5.160000000 GHz| 5.160000000 GHz|
'] StopFreq| 5 ¢ Stop Freq

5200000000 GHz|

CF Step
4000000 MHz!
Man

FreqOffset|
0 Hz|

Scale Type

Center 5.18000 GHz

#Res BW 380 kHz #VBW 1.2 MHz

Span 40.00 MHz|[-°9 Lin)

#Sweep 100.0 ms (1001 pts)

LOW CHANNEL ANT 3

LOW CHANNEL ANT 4
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MID CHANNEL

A

CF Step
4000000 MHz|
Man

Freq Offset|
0 Hz|

Scale Type

ICenter 5.20000 GHz

#Res BW 380 kHz #VBW 1.2 MHz

Span 40.00 MHz
#Sweep 100.0 ms (1001 pts)

Log Lin|

E—— o —— e EE— mm.lum:mml o e e
GN Al 06:08: H P‘<Ifu 11, EDH Frequency [08:13:50 P Jul 11, 2024 Fraquancy
mmnm #Avg Type: RMS mmm b T 5%
°m" Freqs. e Trig: FreeRun Avamo: 2020 °m" By 5 WE NG Wide _,l Trig: Free Run Avg?ndr ey
oo ow IFGain:dow
Mkr Auto Tune| Auto Tune|
Ref Offset 14,5 dB = Ref Offset 1525 dB.
10 d8/div Ref 20.00 dBm 10 dB/div - Ref 20.00 dBm
Log - Log r
Center Freq| Center Freq|
6200000000 GHz| 6200000000 GHz
StartFreq| StartFreq
5.180000000 GHz| 5.180000000 GHz
’ 'y
3% ) StopFreq| 748 Stop Freq
f* I 5220000000 GHz| 5220000000 GHz
CF Step CF Step
4000000 MHz| 4000000 MHz|
Man Man
FreqOffset FreqOffset
0 Hz| 0 Hz|
Scale Type Scale Type
" "
Center 5.20000 GHz Span 40.00 MHz|[-°8 Lin| Center 5.20000 GHz Span 40.00 MHz||-°8 Lo
#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
wsc STArs wsc Tanus
= St Ay AP EA T ot oo (e R = |
Toloeans e i 20z UTO__[05:24:51 Pl 11,2024
:mmmmmmmz— g Type RMS Freauency emar req z g Typw NS Freauency
NFE PND- Wide —s~ Trig: Free Run AvglHeld: 2020 NFE FNG Wide 5~ Trig: Free Run Avﬂ\"nld 20120
IFGoimlow  #Amen: 30dB IFGainiow  #Aten: 30 dB
AMkr1 20.32 MHZ Auto Tune| Auto Tune|
Ref Offset 15.03 dB ! e Ref Offset 15.01 dB.
10de/div - Ref 20.00 dBm -1.005 dB 10deidiv - Ref 20.00 dBm
Log v Log v
Center Freq)| Center Freq
5200000000 GHz| 5200000000 GHz
StartFreq| StartFreq
6.180000000 GHz| 5.180000000 GHz
W 'Y Stop Freq| Fiq — = Stop Freq|
e 5220000000 GHz| 5220000000 GHz

A

CF Step
4000000 MHz|
Man

Freq Offset|
OHz

Scale Type

ICenter 5.20000 GHz

#Res BW 380 kHz #VBW 1.2 MHz

Span 40.00 MHz| [-°8 Lin|

#Sweep 100.0 ms (1001 pts)

s

STATS)

s

sTaTUS)

MID CHANNEL ANT 3

MID CHANNEL ANT 4

Page 22 of 201

UL VERIFICATION SERVICES
47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL VERIFICATION SERVICES

TEL:(510) 319-4000

FAX:(510) 661-0888




REPORT NO: 15312218-E1V2
FCC ID: SBVRM019

DATE: 2024-08-29
IC: 5373A-RM019

HIGH CHANNEL

= erigmsseanam oo o —— - = erimsaearam i mzz.l.lum:mmmu =
E Gh w10 170158 P2 11,2034
zmh #Avg Type: RMS Fraquency mmmm T s v| Frequency
Sntari. 5 z fge—— Trig: Free Run Augi'm;rzmn °m" Sy 5 NE PHO: Wide __l Trig: Free Run Avg?m{rzmn -::f &
oo ow IFGaini ow
Auto Tune| 3 Auto Tune
Ref Offset 14.95 dB Ref Offset 15.27 dB. AMkr1 20.24 M :
10 d8/div Ref 20.00 dBm 10 dB/div - Ref 20.00 dBm 0.206 d
Log v Log v
Center Freq| Center Freq|
5240000000 GHz] 5240000000 GHz|
StartFreq| StartFreq
5220000000 GHz] 5220000000 GHz|
\ ]
W ] StopFreq| pis StopFreq
! 5260000000 GHz] 5260000000 GHz|
CF Step CF Step
41000000 MHz| 4000000 MHz|
Wan| Man|
Freq Offset FreqOffset|
0 Hz 0 Hz|
Scale Type Scale Type
i i
Center 5.24000 GHz Span 40.00 MHz|[-°8 Lin| Center 5.24000 GHz Span 40.00 MHz||-°8 Lo
#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
wsc STans wsc s
= oS e BRI  ordvit & ol el = e - PRI ot & e
LT VR UTD_[07:18:28 M0 11,2028
Mmmmmz— g Type RMS Freduency emar req z g Type: RMS Frsqusnay
NFE PND- Wide —s~ Trig: Free Run AvglHeld: 2020 NFE FNG Wide 5~ Trig: Free Run Avﬂ\"nld 20120 v
IFGain:Low ren: 30 B IFaini ow ren: 30 B o
A 20 2 H Auto Tune| A 0] H Auto Tune|
Ref Offset 15.04 B AMErT20.28 112 Ref Offset 15.02 8. ANkrT 2044 1Tz
10 dBidiv  Ref 20.00 dBm 86 dB 10 a8/l Ref 20.00 dBm 0.084 dB
Log — Log r
Center Freq)| Center Freq
5240000000 GHez| 5240000000 GHz|
StartFreq| StartFreq
5220000000 GHz| 5220000000 GHz|
w (] Stop Freq| i o = Stop Freq
5260000000 GHz| 5260000000 GHz|
CF Step CF Step
4000000 MHz] 4000000 MHz|
Man| Man|
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type
" A .
iCenter 5.24000 GHz Span 40.00 MHz||-°8 Lin) iCenter 5.24000 GHz Span 40.00 MHz| [-°8 Lin|
#Res BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
wsc STans wsc s
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9.2.3. 802.11a MODE IN THE 5.3 GHz BAND

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE

Channel|Frequency| 26 dB Bandwidth |26 dB Bandwidth|26 dB Bandwidth|{26 dB Bandwidth
Antenna 1 Antenna 2 Antenna 3 Antenna 4
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5260 20.28 20.24 20.40 20.88

Mid 5300 20.28

20.24

20.88

20.12

High 5320 20.44

20.20

20.48

20.20

LOW CHANNEL

m— m—
[ KersightSpectrm Aralyzes - 4P20228 1616080 Conducted & e [ Keysight Spectram Analyces - AP2022.5.16 608D Canducted A =
% L : 153659 40l 12, 2024 Frequency % L ] 0548144 4 Jul 12, 2024 Frequency
#Avg T RMS RACE #Avg Type: RMS RACE|
enter Fre: S.ZEOBﬂglgUO G:'g T T I° EreeRun Avgi'm:‘rzmu e enter Freq 5.2EDIJI]'?£I]U G::; — _—I ™ I° EreeRun Avg\gno!::'m/?ﬁ o
IFGain:Low \tten: 30 dB 4 IFGain:l ow tten: 30 dB el
Auto Tunef Auto Tune
Ref Offset 14.96 d8 Ref Offset 16.27 dB.
odEiaiv - Ref 20.00 dBm oaEidiv - Ref 20.00 dBm
Log - Log -
Center Freq CenterFreq|
5260000000 GHz| 5260000000 GHz
StartFreq| StartFreq
5240000000 GHz| 5240000000 GHz
s ¢ StopFreq| Stop Freq
5280000000 GHz] 5280000000 GHz|
CF Step CF Step
4.000000 MHz| 4000000 MHz|
Man Man
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type
Center 5.26000 GHz Span 40.00 MHz|[-°8 Lin| Center 5.26000 GHz Span 40.00 MHz||-°8 Lo
#Res BW 380 kHz #VBW 1.2 MHz nsweap 100.0 ms (1001 pts) #Res BW 380 kHz #VBW 1.2 MHz #sweep 100.0 ms (1001 pts)
=~ wsmr\mllmlwu AP2NZ25 1616080, Conducted & e - Analyzer - =
B8:5L "‘ 12 2024 Frequency % Frequency
__ Type: RS b Type S
enter Freq 5.260000000 GHz Trig: Prea Run o gi'li;dp'zﬂliﬂ - emar Freq 5. IEIJDDIJDDIJ GHz ) Trig: Free Run - ,ﬁ.;:‘mu
| Gai \m #wAren: 30 dB 1 “Gain:Low #Anen: 30 dB
Auto Tunef Auto Tune
Ref Offset 15.04 dB Ref Offset 15,02 dB
10 deidiv Ref 20.00 dBm 0 dBidlv  Ref 20.00 dBm
Log - Log -
Center Freq| Center Freq|
6260000000 GHz| 5260000000 GHz
StartFreq| StartFreq
5240000000 GHz| 5240000000 GHz
g ¢ Stop Freq| - & StopFreq|
5280000000 GHz| 5.280000000 GHz
CF Step CF Ste|
4000000 MHz| HGDﬂDﬂDMHZ
Man Man
FreqOffset Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type
Center 5.26000 GHz Span 40.00 MHz|[-°8 Lin| Center 5.26000 GHz Span 40.00 MHz |-°9 Lo
#Res BW 390 kHz #VBW 1.2 MHz asween 100.0 ms (1001 pts) H#Res BW 390 kHz #VBW 1.2 MHz #Ewenp 100.0 ms (1001 pts)
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REPORT NO: 15312218-E1V2
FCC ID: SBVRM019

DATE: 2024-08-29
IC: 5373A-RM019

MID CHANNEL

[#Res BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)

#Res BW 390 kHz

E—— o e p—— = [
G s 155539 40l 12, 2024 Frequency alon ool 5,200 Frequancy
a‘ammm #Avg Type: RMS ™ 5% a2
°m" L 5 e Trig: FreeRun Augi'm;rzmn NEE —— PNO-Wias == Trig: FresRun A.,Mé"ma
IFrl ow IFGain:Law #Atten: 30 dB
AMKri 20.2 THZ Auto Tune| Auto Tune|
Ref Offset 14.96 d8 ol s Ref Offset 15.29 dB
10de/div  Ref 20.00 dBm -1.463 dB 10agiciv  Ref 20.00 dBm
Log — Log v
Center Freq| ‘Center Freq|
6300000000 GHz| 5.300000000 GHz
StartFreq| StartFreq
5280000000 GHz| 5280000000 GHz
W +
e ¢ Stop Freq| 4§ ¢ StopFreq
5320000000 GHz] 5.320000000 GHz|
CF Step CF Step
4000000 MHz, 4000000 MHz|
Man Man
FreqOffset Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type
" " .
ICenter 5.30000 GHz Span 40.00 MHz||-°¢ Lin) Center 5.30000 GHz Span 40.00 MHz Log kin|
#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) H#Res BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
wsc STArs sc sTarus
m——
rq-vﬁoedmlwm m&lﬁjﬁﬂ,('nni_bll [ = wspmmw APHZ2ELG 160, Cancucted A i o || ar- e
L1, T p— - 10,0348 4 Jul 12, 2024 Froquancy
mmm ams mmm 6
°m" i NEE— PRO-Wids === Trig: Free Run Avgi'mrrmzn °m" kI 5 NFE PNO: Wide _._l Trig: Free Run m;\'nn}:'zmzn v
IFGain:Low IFGain:Low 3 .
AMEKr Auto Tune| A 12 MH Auto Tune|
Ref Offset 15.02 B AMkr1 20.88 MHz Ref Offset 15.03 8. AMkrT 2012 1Tz
10 By Ref 20.00 dBm - dBj 105/ Ref 20.00 dBm -0.303 dB
Log v Log v
Center Freq| CenterFreq
5.260000000 GHz| 6300000000 GHz
StartFreq| StartFreq
5.240000000 GHz| 5.280000000 GHz
() ot
M & Stop Freq)| AT I - Stop Freq|
5.280000000 GHz [ 5320000000 GHz
CF Step CF Step
4,000000 MHz| 4000000 MHz|
Man Man
FreqOffset| Freq Offset|
0 Hz 0 Hz|
Scale Type Scale Type
" " .
Center 5.26000 GHz Span 40.00 MHz |-°9 o Center 5.30000 GHz Span 40.00 MHz||-°8 Lin|

#VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)

s sTaTus

s

TaTus)

MID CHANNEL ANT 3

MID CHANNEL ANT 4
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REPORT NO: 15312218-E1V2
FCC ID: SBVRM019

DATE: 2024-08-29
IC: 5373A-RM019

HIGH CHANNEL

[ Kyt Speciram Analyzer - AP21Z28 16 16080, Condhucted & = =
Center Freq 5.320000000 GHz | vy Typa: RMS Freauency z 8Avg Type: RIS Freauency
NFE PNO Wide —5= Trig: Free Run Avg|Hold: 20120 NFE PNO: Wide >~ Trig: Free Run Avg|Hold: 20/20
IFGain:Low #wAren: 30 dB IFGain:low #Anen: 30 dB
A 5 a Auto Tune ATAKFT 2020 WA Auto Tune|
Ref Offset 1497 d8 AMKr1 20.44 MHz Ref Offset 163 48 AMKr1 20.20 MHZ
10dE/diy Ref 20.00 dBm 1.287 dB 10 a8/l Ref 20.00 dBm 0.024 d
Log v Log T
Center Freq)| Center Freq
5.320000000 GHz| 5.320000000 GHz|
StartFreq| startFreq|
5.300000000 GHz| 5300000000 GHz|
£ ¢ Stop Freq| 'S ¢ StopFreq
A 5340000000 GHz| 5340000000 GHz|
CF Step CF Step
4000000 MHz| 4000000 MHz|
Man Man
Freq Offset| Freq Offset
0 Hz| 0 Hz|
Scale Type Scale Type
i i
Center 5.32000 GHz Span 40.00 MHz|[-°9 Lin Center 5.32000 GHz Span 40.00 MHz|[-°9 Lin)
[#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
wea Srans, wea erames,
[ Keysight Spectrum Analyzer - AP2I22.816.15080 Conducted & ol e [ Keysight Spectrum Analyzer - AP20225.16,16080 Conducted & =
L 3 5 [ Aok auto L 3 o0 oc [ A IGH AUTO
E q 5.320000000 GH: #Avg Type: RMS Fraquency .320000000 GH: #Avg Type: RMS Fraquancy
Tl NE m:. Wige == Trig: Free Run Au;i'm;rzmn Sotar AT NE mﬁ Wide __l Trig: Free Run Av;?m{g:'zmn
IFGain:Low #Atten: 30 dB IFGain:l ow #Atten: 30 dB
A 50 48 MH Auto Tune ATAKrT 2020 WA Auto Tune|
Ref Offset 15,08 d8 AMKr1 20,48 MHz Ref Offset 15,04 48 AMKr1 20.2 Fm Z
108/l Ref 20.00 dBm 2.981 dB 10d8/diy Ref 20.00 dBm 0.526 dB
Log v Log T
Center Freq| Center Freq|
5320000000 GHz| 5320000000 GHz|
StartFreq)| StartFreq|
5300000000 GHz| 5300000000 GHz|
& st v L]
v op Freq S Stop Freq|
i 5340000000 GHz| 5340000000 GHz|
{
CF Step CF Step
4000000 MHz] 4000000 MHz
Man Man
FreqOffset| Freq Offset|
0 Hz 0 Hz|
Scale Type Scale Type
i i
Center 5.32000 GHz Span 40.00 MHz|[-°9 Lin Center 5.32000 GHz Span 40.00 MHz|[-°9 Lin)
[#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
wea Srans, wea erames,
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REPORT NO: 15312218-E1V2

FCC ID: SBVRM019

DATE: 2024-08-29
IC: 5373A-RM019

9.2.4.802.11n HT20 MODE IN THE 5.3 GHz BAND

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE

Channel|Frequency| 26 dB Bandwidth |26 dB Bandwidth|26 dB Bandwidth|26 dB Bandwidth
Antenna 1 Antenna 2 Antenna 3 Antenna 4
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5260 21.36 20.24 20.32 20.52

Mid 5300

20.64

20.24

21.00

20.48

High 5320

20.72

20.16

20.24

20.48

LOW CHANNEL

m— m—
[ KersightSpectrm Aralyzes - 4P20228 1616080 Conducted & e [ Keysight Spectram Analyces - AP2022.5.16 608D Canducted A =
% L : 10126159 40 1l 12, 2024 Frequency % L ] 10:30:55 24 Jul 12, 2024 Frequency
#Avg T RMS RACE #Avg Type: RMS RACE|
enter Fre: S.ZEOBﬂglgUO G:'g T T I° EreeRun Avgi'm:‘rzmu e enter Freq 5.2EDIJI]'?£I]U G::; — _—I ™ I° EreeRun Avg\gno!::'m/?ﬁ o
IFGain:Low \tten: 30 dB bl IFGain:l ow tten: 30 dB el
Auto Tune| Auto Tune
Ref Offset 14.95 0B Ref Offset 16.27 dB.
odeidiv  Ref 20,00 dBm odeidiv  Ref 20.00 dBm
Log - Log -
Center Freq| Center Freq|
5260000000 GHez| 5260000000 GHz|
StartFreq| StartFreq
5240000000 GHz] 5240000000 GHz|
3% ? Stop Freq| £ StopFreq
5280000000 GHz] 5280000000 GHz|
CF Step CF Step
4.000000 MHz| 4000000 MHz|
Man| Man|
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type
Center 5.26000 GHz Span 40.00 MHz|[-°8 Lin| Center 5.26000 GHz Span 40.00 MHz||-°8 Lo
#Res BW 380 kHz #VBW 1.2 MHz nsweap 100.0 ms (1001 pts) #Res BW 380 kHz #VBW 1.2 MHz #sweep 100.0 ms (1001 pts)
— WSMMFQNM: AP2122:816.16080, Conducted & o BN = wwmlmm AP0228.16.16080, Conducted A o e}
3012, 2024
Frequency Frequency
__ Type: RS b #hvg Type: RIS
enter Freq 5.260000000 GHz Trig: Prea Run o gi'li;dp'zﬂliﬂ - entar Freq 5. ZEODIJDDIJO GHz e Trig: Free Run - ;?"J:'ZMU
| Gai \m #wAren: 30 dB oeT| Gain:Low #Anen: 30 dB
Auto Tune| Auto Tune
Ref Offset 15.04 0B Ref Offset 15.02 dB
10 deidiv Ref 20.00 dBm 10 deidiv Ref 20.00 dBm
Log - Log -
Center Freq| CenterFreq|
5260000000 GHz] 5260000000 GHz|
StartFreq| StartFreq
5240000000 GHz| 5240000000 GHz|
¢ ¢
y: StopFreq| S StopFreq
5280000000 GHz| 5280000000 GHz|
CF Step| CF Step|
4000000 MHz| 4000000 MHz|
Wan| Man|
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type
iCenter 5.26000 GHz Span 40.00 MHz||-°8 Lin) ICenter 5.26000 GHz Span 40.00 MHz| [-°8 Lin|
#Res BW 390 kHz #VBW 1.2 MHz asween 100.0 ms (1001 pts) #Res BW 390 kHz #VBW 1.2 MHz ssweep 100.0 ms (1001 pts)
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REPORT NO: 15312218-E1V2
FCC ID: SBVRM019

DATE: 2024-08-29
IC: 5373A-RM019

MID CHANNEL

5320000000 GHz|

e e "APEILE 16 15080 Corchucied & o el =
Fraquancy TO 023116 PMIul 16,2024 Frequancy
m‘m‘ﬂﬂh #Avg Type: RMS 50
°m" Freqs. e Trig: FreeRun Avgl ity WFE — PNO-Was —e= Trig: FreeRun AvglHold: 2020
oo ow IFGainian  HAtten: 30 dB
Auto Tune| Auto Tune|
Ref Offset 14.96 dB Ref Offset 15.20 dB
10 derdiv - Ref 20.00 dBm 10 dBidiv - Ref 20.00 dBm
Log - Log v
Center Freq| ‘Center Freq|
5300000000 GHz| 5.300000000 GHz|
StartFreq| StartFreq
5280000000 GHz| §.280000000 GHz|
% ¢ StopFreq| .S StopFreq

5320000000 GHz|

CF Step CF Step
4000000 MHz, 4.000000 MHz|
Man Man
FreqOffset Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type
" A .
ICenter 5.30000 GHz Span 40.00 MHz||-°¢ Lin) Center 5.30000 GHz Span 40.00 MHz Log kin|
#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) H#Res BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
wsc STArs sc sTarus
— m——
P ——— e D —— o e e
o 012:37:50 PH Jul 18, 2014 Frequency Gl [10:54:45 a8 Jul 12, 2024 Frequency
#Avg T RMS TRACE] m.q Type: AMS 6
e Froq SO0 GHE 1, LS o= TR Z T —
oL ow oerlf IFGain-Low :
A 51 00 Auto Tune| A Auto Tune|
Ref Offset 15.05 B AMkr1 21.00 MHZ Ref Offset 15.03 dB. AMKr1
10 dB/div  Ref 20.00 dBm . 10dB/div  Ref 20.00 dBm
Log v Log v
Center Freq Center Freq|
5300000000 GHz| 5300000000 GHz|
StartFreq| Start Freq
5280000000 GHz| 5280000000 GHz|
W !
pis ¢ StopFreg| i & StopFreq
5320000000 GHz 5320000000 GHz
1
CF Step|
4000000 MHz| 4000000 MHz|
lAuto Man Man
Freq Offset Freq Offset
0Hz oHz
Scale Type Scale Type
" " .
Center 5.30000 GHz Span 40.00 MHz|-°9 Lin| Center 5.30000 GHz ‘Span 40.00 MHz||-°8 Lin|
H#Res B 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BIW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
sc STars s e

MID CHANNEL ANT 3

MID CHANNEL ANT 4

Page 28 of 201

UL VERIFICATION SERVICES

47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL VERIFICATION SERVICES

TEL:(510) 319-4000

FAX:(510) 661-0888




REPORT NO: 15312218-E1V2
FCC ID: SBVRM019

DATE: 2024-08-29
IC: 5373A-RM019

HIGH CHANNEL

= erigmsseanam oo o e p—— - = erimsaearam i mmmm,:MA =
10:58: 5( ..LIM 2, 4)24 Frequency T11:02:28 &4 Jul 12, 2024 Fraquency
°m" L 5 ] l fge—— Trig: Free Run Avg| u zmn °m" Sy 5 NE pm Wide __l Trig: Free Run Avg?m{rzmn
oo ow IFGaini ow
Auto Tune| Auto Tune|
Ref Offset 1497 0B Ref Offset 163 dB
10 d8/div - Ref 20.00 dBm 10 dB/div - Ref 20.00 dBm
Log v Log v
Center Freq| Center Freq|
5.320000000 GHz] 5.320000000 GHz|
StartFreq| StartFreq
5300000000 GHz] 5.300000000 GHz|
y o X ¢
W StopFreq| StopFreq
f J 5340000000 GHz] 5340000000 GHz|
| |
CF Step | CF Step
41000000 MHz| 4000000 MHz|
Wan| Man|
Freq Offset FreqOffset|
0 Hz 0 Hz|
Scale Type Scale Type
i i
Center 5.32000 GHz Span 40.00 MHz|[-°9 Lin Center 5.32000 GHz Span 40.00 MHz|[-°9 Lin)
#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
wsc STans wsc s
= e e BRSO vt & ol el = Comducted & e
L = U0 [11:11:55 4 ul 12, 2024
W!IEI‘I!I!I‘E..E_ g Type RMS Freduency enter Freq 5. z g Type: RMS Fraquancy
NFE PND- Wide —s~ Trig: Free Run AvglHeld: 2020 NFE PNO: Wide >~ Trig: Free Run Avﬂ\"nld 20120 v
IFGainLow tten: 30 B \FGalnLow tten: 30 B o
A 50 7. H Auto Tune| A H Auto Tune|
Ref Offset 15,06 B AMkr1 20.24 MHZ Ref Offset 15,04 B AMKkr1 20.48 MHZ
10desdiv  Ref 20.00 dBm - 10dB/div  Ref 20.00 dBm 0.485 dB
Log v Log v
Center Freq)| Center Freq
5320000000 GHez| 5320000000 GHz|
StartFreq| StartFreq
5300000000 GHz| 5300000000 GHz|
b ¢ StopFreq| T StopFreq
5340000000 GHz| 5340000000 GHz
|
CF Step CF Step
4000000 MHz] 4000000 MHz|
Man| Man|
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type
" " )
iCenter 5.32000 GHz Span 40.00 MHz||-°8 Lin) iCenter 5.32000 GHz Span 40.00 MHz| [-°8 Lin|
#Res BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 390 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
wsc STans wsc s
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REPORT NO: 15312218-E1V2
FCC ID: SBVRM019

DATE: 2024-08-29
IC: 5373A-RM019

9.2.5.802.11a MODE IN THE 5.6 GHz BAND

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE

Channel|Frequency| 26 dB Bandwidth |26 dB Bandwidth [ 26 dB Bandwidth | 26 dB Bandwidth
Antenna 1 Antenna 2 Antenna 3 Antenna 4
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5500 20.60 20.20 20.36 20.36

Mid

5580

20.28

20.44

20.40

20.36

High

5700

20.40

20.36

20.36

20.12

LOW CHANNEL

[ Foright Specinum Ay - APRVZZA L1000 Conhuced & e [ Ferught Specinm Ao - APRIZZB 16 16090 Comucted A =
ot il 13:48:38 PM 12,2024 Frequney L 03:50:45 PH 0 12,2024 Frequency
g Type RMS e s L HAvg Type: RMS e s
enter Froq 6600000000 BFE =] v sochios 2o e enter Froq 6 SI000DMOCHE =l puman o o h
IFGain:Low #wAren: 30 dB oenF IFGain:low #Anen: 30 dB e
Auto Tune| Auto Tune|
Ref Offset 15.02 dB Ref Offset 15.36 dB.
0desdiv Ref 20.00 dBm 0deidiv Ref 20.00 dBm
Log - Log -
Center Freq| CenterFreq
5,500000000 GHz| 5,500000000 GHz|
StartFreq| startFreq|
5.480000000 GHz| 5.480000000 GHz|
[}
StopFreq)| 3 StopFreq|
0 5520000000 GHz| 5520000000 GHz|
CF Step CF Step
4.000000 MHz| 4000000 MHz|
|Auta Man |Auto Man
FreqOffset| Freq Offset
0 Hz| 0 Hz|
Scale Type Scale Type
Center 5.50000 GHz Span 40.00 MHz|[-°8 L) Center 5.50000 GHz Span 40.00 MHz||-°8 Lin|
[#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
: p— : Sramus
[ Keysight Spectrum Analyzer - AP2122.5.16,16080. Conducted & RN [ Keysight Spectrum Analyzer - AP2022.5.16, 16080, Conducted A o || ar- e
iy v 03:54:01 P Jul 12, 2024 Frequency L ., CEELTITTE T ek Frequency
#Avg T RMS RACE #Avg Type: RMS RaCE]
i w 5"""°“"3’§"° G:,E. Wige == Trig: Free Run Augi'm:‘rzmo TiEM Bt m g 5.5!]0!)!]:)‘2!]0 G::,g Wide _,l Trig: Free Run Avg\gno!::'mm TRl
IFGain:Low #Atten: 30 dB onr IFGain:l ow #Atten: 30 dB el
Auto Tune| Auto Tune|
Ref Offset 15.11 dB Ref Offset 15.1 dB
0desdiv Ref 20.00 dBm 0deidiv Ref 20.00 dBm
Log - Log -
Center Freq| CenterFreq
5.500000000 GHz| 5.500000000 GHz|
StartFreq)| StartFreq|
5.480000000 GHz| 5.480000000 GHz|
¢ StopFreq)| w $ Stop Freq|
5520000000 GHz| 5520000000 GHz|
CF Step CF Step
4.000000 MHz| 4000000 MHz|
Man Man
FreqOffset) Freq Offset|
0 Hz 0 Hz|
Scale Type Scale Type
Center 5.50000 GHz Span 40.00 MHz|[-°9 Lin Center 5.50000 GHz Span 40.00 MHz|[-°9 Lin)
[#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
: p— : Sramus
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MID CHANNEL

IiS

5,600000000 GHz|

[ Vgt Soectram sty - AP20Z28 T 16080 Conducied & oo ol
i T o ALIGH AUTD [04:02:33 PM ) 12,2024
H #Avg Type: RMS Frequency z Avg Type: RMS Tace] ~5|  Frequency
NFE  PNO:Wide 5 Trig: Free Run AvglHold: 2020 W PNO:Wide > 1Tlg: FreeRun AvglHold: 20720 s
IFGain:Low #Atten: 30 dB IFGainL ow #Anen: 30 dB oer[P
Auto Tune| AMKET 2 A Auto Tune
Ref Offset 15.04 dB Ref Offset 15.38 dB. AMkr1 20.44 ;’1 z
10de/div  Ref 20.00 dBm 10dB/div  Ref 20.00 dBm -0.186 dB
Log — Log r
Center Freq)| Center Freq
5580000000 GHez| 5580000000 GHz|
StartFreq| StartFreq
5560000000 GHz| 5560000000 GHz|
N $
A [ ) StopFreg| T o StopFreq

5,600000000 GHz|

5.580000000 GHz|

StartFreq|
5560000000 GHz]

StopFreq|
5600000000 GHz]

4
A

(f CF Step CF Step
4000000 MHz 4000000 MHz|
Man Man
Freq Offset| Freq Offset|
0Hz 0Hz
Scale Type Scale Type
" "

Center 5.58000 GHz Span 40.00 MHz|[-°8 Lin| Center 5.58000 GHz Span 40.00 MHz||-°8 Lo

#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)

wsc STArs wsc Tanus
E Veysight Specirum malycer - APEIZ2 8 16 15080 Conducted & [ [ Fersight Spectram Anlycer - AP20Z2.5.15 608D Canducted A T
L RF 5i 1 ALIGN AUTO L RF 500 DC [ ALIGN AUTO [04:24:25 P Juil 12, 2024
580000000 GH: #Avg Type: RMS Fraquency .580000000 GH; #Avg Type: RMS T 55|  Frequency
O N e e Trig: FreeRun Avamo: 2020 IR T e _,l Trig: Free Run AveHol: 2020 TRl
IFGain:Low #Aiten: 30 dB IFGainLow #Atten: 30 4B cerl?
AMKri Auto Tune| AMEKr 2 Auto Tune|
Ref Offset 15.13 d8 o Ref Offset 15.12 dB. o
10 d8/div Ref 20.00 dBm 10 dB/div - Ref 20.00 dBm
Log v Log v

Center Freq| Center Freq|

5580000000 GHz|

StartFreq
5560000000 GHz|

StopFreq
5600000000 GHz|

CF Step I CF Step
4000000 MHz] 4000000 MHz
Man Man
FreqOffset| Freq Offset|
0 Hz 0 Hz|
Scale Type Scale Type
i i
Center 5.58000 GHz Span 40.00 MHz|[-°9 Lin Center 5.58000 GHz Span 40.00 MHz|[-°9 Lin)

[#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)

#Res BW 380 kHz

#VBW 1.2 MHz

#Sweep 100.0 ms (1001 pts)

s STATS)

s

sTaTUS)

MID CHANNEL ANT 3

MID CHANNEL ANT 4
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REPORT NO: 15312218-E1V2
FCC ID: SBVRM019

DATE: 2024-08-29
IC: 5373A-RM019

HIGH CHANNEL

[ Kyt Speciram Analyzer - AP21Z28 16 16080, Condhucted & = =
L ALTGH ATO Alon A0 0326147
Center Freq 5.700000000 GHz | vy Typa: RMS Freauency z hvg Type:RMS Freauency
NFE PND- Wide —s~ Trig: Free Run AvglHeld: 2020 NFE PNO: Wide >~ Trig: Free Run Avg|Held: 20/20 TYRE(M
IFGain:Low #Anen: 30 dB IFGain:low #Anen: 30 dB oerlP
Auto Tune| AMkr1 20,36 MAZ Auto Tune|
Ref Offset 15.09 dB Ref Offset 15.44 dB. =i “lenn
10de/div  Ref 20.00 dBm 10dB/div  Ref 20.00 dBm 0.106 dB
Log — Log r
Center Freq)| Center Freq
5.700000000 GHz| 5.700000000 GHz|
StartFreq| startFreq|
5,680000000 GHz| 5,680000000 GHz|
X [} Stop Freq)| T T % ¢ i : StopFreq
,;" 5720000000 GHz| g | 5720000000 GHz|
CF Step i | CF Step
4000000 MHz| 4000000 MHz|
Man Man
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type
i i
Center 5.70000 GHz Span 40.00 MHz|[-°9 Lin Center 5.70000 GHz Span 40.00 MHz|[-°9 Lin)
[#Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts) #Res BW 380 kHz #VBW 1.2 MHz #Sweep 100.0 ms (1001 pts)
wsc STans wsc s
[ Keysight Spectrum Analyzer - AP2I22.816.15080 Conducted & ol e [ Keysight Spectrum Analyzer - AP20225.16,16080 Conducted & =
L RF 5i 1 ALIGN AUTO L RF 500 DC [ ALIGN AUTO 104:22:00 PM Jul 12, 2024
E q 5.700000000 GH: #Avg Type: RMS Fraquency 700000000 GH; #hvg Type: RMS 55|  Frequency
Sotar R | NE m:.m“ = Trig: Free Run Au;i'm;rzmn Sotar R ] NE P 2 Wide __l Trig: Free Run Av;?m{g:'zmn TYPE[M
IFGain:Low #Aiten: 30 dB IFGain:Low #Atten: 30 dB oerl?
A Auto Tune| ATKFT 30 13 WA Auto Tune|
Ref Offset 15.18 dB AMKkr1 Ref Offset 16.17 0B AMkr1 20.12 MHz
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9.2.6.802.11n HT20 MODE IN THE 5.6 GHz BAND

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna 4 CDD MODE
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