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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SONOS INC.
614 CHAPALA STREET
SANTA BARBARA, CA 93101, U.S.A.

EUT DESCRIPTION: 802.11 a/b/g/n (HT20) 4x4 master device with BLE and NFC
MODEL: S19
SERIAL NUMBER: A100 1908W 48-A6-B8-00-03-60:B (Conducted Sample)
A100 1908W 48-A6-B8-B0-05-FD:6 (Radiated Sample)
DATE TESTED: October 15 — December 30, 2019
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E (EXCEPT DFS) Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 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 NVLAP, NIST, any agency of the Federal Government, or any
agency of the U.S. government.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, FCC 14-30, FCC KDB 905462 D06 v02, FCC KDB 789033 D02 v02r01,
FCC KDB 662911 D01 v02r01, FCC KDB 662911 D02 v01, ANSI C63.10-2013, FCC 06-96,
RSS-GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 address. The following table identifies which facilities were utilized
for radiated emission measurements documented in this report. Specific facilities are also
identified in the test results sections.

47173 Benicia Street 47266 Benicia Street 47658 Kato Rd.

X Chamber A [ ] ChamberD X Chamber |

[ ] Chamber B [ ] Chamber E [] ChamberJ

[ ] ChamberC [ ] ChamberF X Chamber K
[ ] Chamber G [ ] ChamberL
[ ] Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code:
2324A.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. 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)

36.5dBuV + 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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

The EUT is an 802.11 a/b/g/n (HT20) 4x4 master device with BLE and NFC.

The model S19 is a high performance wireless smart speaker.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

FCC

Frequency Range Mode Output Power Output Power

(MHz) (dBm) (mWw)

5.2 GHz band, 4TX
5180-5240 802.11a 17.04 50.58
5180-5240 802.11n HT20 17.00 50.12
5.3 GHz band, 4TX
5260-5320 802.11a 18.13 65.01
5260-5320 802.11n HT20 18.14 65.16
5.6 GHz band, 4TX
5500-5700 802.11a 18.82 76.21
5500-5700 802.11n HT20 18.86 76.91
5.8 GHz band, 4TX
5725-5850 802.11a 24.84 304.79
5725-5850 802.11n HT20 24.30 269.15
Ic

Frequency Range Mode EIRP EIRP

(MHz) (dBm) (mw)

5.2 GHz band, 4TX
5180-5240 802.11a 18.84 76.56
5180-5240 802.11n HT20 20.06 101.39
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an PCB antenna, with a maximum gain per chain as follows:

5GHz Antenna ldentification / Max Antenna Gain dBi

Frequency Range
(MHz)

105-00142: Rear-Right
(Veritcal Polarization)

105-00141: Rear-Left
(Vertical Polarization)

105-00139: Top-Right
(Horizontal Polarization)

105-00140: Top-Left
(Horizontal Polarization)

U-NII-1 (5180-5240)

Chain 0/7.40 dBi

Chain 1/5.13 dBi

Chain 2/ 3.79 dBi

Chain 3/1.61 dBi

U-NII-2 (5260-5320)

Chain 0/ 7.08 dBi

Chain 1/6.19 dBi

Chain 2/ 3.49 dBi

Chain 3/1.90 dBi

U-NII-3 (5500-5720)

Chain 0/ 6.57 dBi

Chain 1/5.30 dBi

Chain 2/ 3.38 dBi

Chain 3/1.90 dBi

U-NII-4 (5745-5825)

Chain 0/5.41 dBi

Chain 1/ 4.69 dBi

Chain 2/ 2.54 dBi

Chain 3/ 1.04 dBi

NOTE:

Antenna 1 = Chain O
Antenna 2 = Chain 1
Antenna 3 = Chain 2
Antenna 4 = Chain 3

5.4. SOFTWARE AND FIRMWARE

The EUT software/firmware installed during testing was version 11.0 Build 55070020.

5.5. WORST-CASE CONFIGURATION AND MODE

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

scenario.

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

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

with the EUT in desktop orientation.

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

802.11a mode: 6 Mbps
802.11n HT20 mode: 6 Mbps
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Lenovo T450s PC-06YXZP 15/08 PD97265NGU
AC Adapter Lenovo ADLX90NLC2A 11S45N0247217S9B58BA9G
/O CABLES

1 |AC Power 1 AC Unhsielded 2 AC Mains to EUT

2 |Ethernet 1 RJ45 Unshielded 10 Ethernet to Ethernet Converter

3 |Ethernet to USB 1 RJ45 to USB [Unshielded 0.2 USB to Ethernet Adapter

5 |DC Power 1 DC Unshielded 1.2 AC/DC Adapter to Laptop

6 |AC Power 1 AC Unshielded 1 AC Mains to AC/DC Adapter
TEST SETUP

The EUT connected to support laptop via the ethernet cable during testing.
The test utility software on support laptop exercised the radio card.
For radiated testing, the support laptop was set up outside the chamber.
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SETUP DIAGRAM

| EUT
Laptop |
s :
4 Etherner to USB I
[] ,
Adapter 1
AC/DC Adapter 2
5
AC Mains
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6. MEASUREMENT METHOD

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

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

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

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

Conducted Output Power: KDB 789033 D02 v02r01, Sections IL.LE.2.b (Method SA-1) Il.LE.3.b
(Method PM-G).

Power Spectral Density: KDB 789033 D02 v02r01, Section Il F.

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

Unwanted emissions: KDB 789033 D02 v02r01, Sections 11.G.3 - 1.G.6.

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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7. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description Manufacturer Model ID Num Cal Due Last Cal
Amplifier, 100KHz to Keysight Technologies
1GHz, 32dB (Formerly Agilent) 8447D T15 10/20/2019 | 10/20/2018
Antenna, Broadband .
Hybrid, 30MHz to 3GHz Sunol Sciences Corp. JB3 PRE0181575 | 09/05/2020 | 09/05/2019
RF Amplifier, 1-18GHz MITEQ AFSAs L8 T1165 | 05/24/2020 | 06/24/2019
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T346 05/14/2020 | 05/14/2019
Spectrum Analyzer, PXA, Keysight Technologies N9030A To08 01/23/2020 | 01/23/2019
3Hz to 44GHz (Formerly Agilent)
Antenna, Passive Loop
30Hz to 1MHz ELETRO METRICS EM-6871 PRE0179465 | 05/31/2020 | 05/31/2019
Antenna, Passive Loop
100kHz to 30MHz ELETRO METRICS EM-6872 PREQ0179467 | 05/31/2020 | 05/31/2019
Amplifier, 9KHz to 1GHz, SONOMA
32dB INSTRUMENT 310 PRE0180175 | 05/29/2020 | 06/29/2019
EMI TEST RECEIVER Rohde & Schwarz ESW44 PREQ0179372 | 02/16/2020 | 02/16/2019
Amplifer, 1 1o 18GHz, AMPLICAL AMP1G18-35 T1569 | 06/04/2020 | 06/04/2019
Antenna ETS-Lindgren 3117 EMC4294 06/14/2020 | 06/14/2019
Antenna, Horn 1-18GHz 3117 ETS-Lindgren T344 05/07/2020 | 05/07/2019
EMI TEST RECEIVER Rohde & Schwarz ESW44 PREQ179376 | 02/14/2020 | 02/14/2019
Antenfa, rom 1810 ARA MWH-1826/8 T447 08/13/2020 | 08/13/2019
Rf Amplifier, 18-26.5GHz, Rf Amplifier, 18-
60dB gain AMPLICAL 26.5GHz, 60dB gain PRE0181238 | 05/01/2020 | 05/01/2019
26.5—40 GHz Horn
Antenna ARA MWH-2640 T445 03/26/2020 | 03/26/2019
Pre-Amp 26-40GHz MITEQ NSTTA2640-35-HG T1864 03/09/2020 | 03/09/2019
Power Meter, P-series Agilent (Keysight) N1911A T1265 | 01/29/2020 | 01/29/2019
single channel Technologies
Power Sensor, P-series, Agilent (Keysight)
50MHz to 18GHz, gTechnoloy igs N1921A T1227 02/05/2020 | 02/05/2019
Wideband 9
Spectrum Analyzer, PSA, Keysight Technologies
3Hz to 44GHz (Formerly Agilent) E4446A T146 01/28/2020 | 01/28/2019
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR T1436 02/14/2020 | 02/14/2019
LISN for Conducted FCC INC. FCC LISN 50/250 T1310 | 01/24/2020 | 01/24/2019

Emissions CISPR-16

Test Software List

Ver 9.5, September 24,

Radiated Software UL UL EMC 2019
Antenna Port Software uL UL RF \2/8591 0.4, October 10,
AC Line Conducted UL UL EMC Ver 9.5, May 26, 2015
Software
NOTES:

1. Equipment listed above that calibrated during the testing period was set for test after the

calibration.

2. Equipment listed above that has a calibration due date during the testing period, the testing is
completed before equipment expiration date.
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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

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

ON TIME AND DUTY CYCLE RESULTS

ethod.

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 1.360 1.385 0.982 98.19% 0.00 0.010
802.11n HT20 1.295 1.390 0.932 93.17% 0.31 0.772
T i R —— - ,,—_—_— o el
Cotor Fraq S200000000GHE — | et e s PP L ] Ml
\Fosin Low shsten: 4048 \Foninilow | Amen: 208
Auto Tune|
1045y Ref 30.00 dBm 1030 Ref 10.00 dBm
x o ‘f..‘ O | Center Freq|
)
StartFreq|
5.180000000 GHz|
Stop Freq
5.180000000 GHz|
Center 5.200000000 GHz Span 0 Hz Center 5.180000000 GHz Span 0 Hz CF Step
Res BW & MHz #VEW 50 MHz Sweep 5.000ms (1001 pts) Res BW 8 MHz #VEW 50 MHz Sweep 5.000ms (1001 pts)j| 8000000 MHz|
CELEEEEER| FncTon T Fncrionwoml _Factonwe ] L L S S N S S T e Ve
142t 1380ms (4) 241908 1N t 1436ms  -10300Bm
2 N 280.0us -3418dBm 2 A1 t (4 1.296 ms (4) 1.63 dB
: a2z toia) 1.385 ms (A} 0.026 dB 3 a1 t 1.390 ms. (4) 0.18 dB Freq OV!'S::
7 7
g g Scale Type
||'-" sTATUS u’-‘. sTaTus (@ Align Now Al re;r.u.rm
DUTY CYCLE 802.11a CDD MODE DUTY CYCLE 802.11n CDD MODE
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8.2. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
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REPORT NO: 12934025-E3V2
FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

8.2.1.802.11a 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 O Antenna 1 Antenna 2 Antenna 3
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5180 20.45 20.10 20.40 20.35
Mid 5200 20.60 20.35 20.20 20.10
High 5240 20.55 20.20 20.30 20.35
LOW CHANNEL
’ [}
Center 5.18000 GHz Span 50.00 MHz Center 5.18000 GHz Span 50.00 MHz
#Ifes BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts) #RIES BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)

LOW CHANNEL CHAIN O

LOW CHANNEL CHAIN 1

[ Veyght Spectrum Analyzer - AP2015.1113 19487 AF, Conducted &
L

[ Kevsight Spectnum Analyeer - AP20IS 111, 15437 AF, Condbucted .
.

#Avg Type: RMS #Avg Type: RMS
W E RO Fast ~+-  Trig: FreeRun AvglHold: 20120 FE PR Fast - Trig: FreeRun Avg|Hold: 20120
1FGal #Atten: 40 d8 IFGainiLow #Atten: 40 4B
Ref Offset 145 dB Ref Offset 1459 d8
0 dBidi Ref 30.00 dBm 0 dBidi Ref 30.00 dBm

Log Log -

( ¢ W ¢

[A®

Center 5.18000 GHz Span 50.00 MHz Center 5.18000 GHz Span 50.00 MHz
HiRes BW 220 kHz VBW 620 kHz #Sweep 100.0 ms (1001 pts) HRes BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)

LOW CHANNEL CHAIN 2

LOW CHANNEL CHAIN 3
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FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

MID CHANNEL

[ eyt Spectrum Analyzer - AP2ILSLL13 19487 AF Conducted A
L R 2

[ Xepgih Spectrum Analyzer - APXILG 1113 19487 AF.Condhucted A
L z

SAvg Type: RMS #Avg Type: RMS.
WE PNO:Fast -+ Trig: FreeRun AvglHold: 20120 WEE FNG:Fast -+~ Trig: FreeRun Avg[Hold: 20120
IFGain-Low #Aen: 40 48 IFGainiLow BAnen: 40 B
Ref Offset 1453 dB. Ref Offset 1454 dB AMkr1 2
10 dB/div Ref 30.00 dBm 10 dB/div  Ref 30.00 dBm
Log Log -
)
Yo % ¢
A "

Center 5.20000 GHz
#Res BW 220 kHz

Span 50.00 MHz,

VBW 630 kHz #Sweep 100.0 ms (1001 pts)

Center 5.20000 GHz
H#Res BW 220 kHz

Span 50.00 MHz

VBW 680 kHz #Sweep 100.0 ms (1001 pts)

MID CHANNEL CHAIN O

MID CHANNEL CHAIN 1

[ eyt Spectrum Analyzer - AP2ILSLL13 19487 AF Conducted A
L R 2

[ Xepgih Spectrum Analyzer - APXILG 1113 19487 AF.Condhucted A
L z

] 2Avg Type: RMS #Avg Type: RMS
wE PNG Fast o Trlg: Free Run AvglHold: 20720 WE PG Fost ~e- T FreeRun AvglHold: 20120
IFGain-Low #Atten: 40 dB IFGain:Low #Anen: 40 dB
Ref Offset 1454 B 0.20 MHz Ref Offset 14,59 dB AMkr1 2
19 geia__Ref 30.00 dBm 1.7 B 19geriy_Ref 30.00 dBm
Log Lo v
J 9 > 4
v .
|
i i
Center 5.20000 GHz Span 50.00 MHz, Center 5.20000 GHz Span 50.00 MHz
L#Res BUI 220 kH2 VBW 680 kHz #Sweep 100.0 ms (1001 pts)| [#Res BU 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)
>

MID CHANNEL CHAIN 2

MID CHANNEL CHAIN 3
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REPORT NO: 12934025-E3V2
FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

HIGH CHANNEL

[ eyt Spectrum Analyzer - AP2ILSLL13 19487 AF Conducted A
L R 2

[ Xepgih Spectrum Analyzer - APXILG 1113 19487 AF.Condhucted A
L z

#Avg Type: RMS #Avg Type: RMS
3 PN Fast -+ Trlg: FreeRun AvglHold: 2020 WE BN Fost -a-  Trig: FreeRun AvglHold: 20120
IFGain-Low #Aen: 40 48 IFGainiLow BAnen: 40 B
Ref Offset 1452 dB Ref Offset 14,65 4B AMKr1 20
19Eidlv__ Ref 30.00 dBm 10 daidiv Ref 30.00 dBm
Log Lo v
't $ }
i "
Center 5.24000 GHz Span 50.00 MHz, Center 5.24000 GHz Span 50.00 MHz
H#Res BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)| H#Res BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)

HIGH CHANNEL CHAIN 0

HIGH CHANNEL CHAIN 1

[ eyt Spectrum Analyzer - AP2ILSLL13 19487 AF Conducted A
L R 2

@Avg Type: RMS
AvglHold: 20120

NFE NG Flm ~+-  Trig: Free Run

[ Xepgih Spectrum Analyzer - APXILG 1113 19487 AF.Condhucted A
L z

#Avg Type: RMS

53 BNG-Fast -+~ Trig: FreeRun Avg|Hold: 20120

Flainion #Aen: 40 48 IFGainiLow BAnen: 40 B
Ref Offset 14.65 dB ab) e Ref Offset 14.50 0B AMkr1 20.35 MHzZ
12g8idv__Ref 30.00 dBm 0.588 dB 19 gici__Ref 30.00 dBm 0.147 dB
Log Lo v
! ’ i ’
i
i "
Center 5.24000 GHz Span 50.00 MHz, Center 5.24000 GHz Span 50.00 MHz
H#Res BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts) H#Res BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)
5

HIGH CHANNEL CHAIN 2

HIGH CHANNEL CHAIN 3
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REPORT NO: 12934025-E3V2 DATE: 1/16/2020
FCC ID: SBVRMO019 IC: 5373A-RM019

8.2.2.802.11n HT20 MODE IN THE 5.2 GHz BAND

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna4 CDD MODE

Channel|Frequency| 26 dB Bandwidth |26 dB Bandwidth | 26 dB Bandwidth | 26 dB Bandwidth
Antenna O Antenna 1 Antenna 2 Antenna 3
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5180 20.25 20.35 20.25 20.30
Mid 5200 20.60 20.65 20.65 20.55
High 5240 20.60 20.55 20.65 20.60
¥ Agilent 88:53:53 Oct 23, 2819 L BH/Avg % Agilent B8:55:16 Oct 23, 2019 L Freg/Channel
APw2019.19.18(181819),, Conducted A a Mkrl 28.25 MHZ] Res BH APv2619.10.18(181819),, Conducted A a Mkrl 20.35 MHz ¢ F
Ref 30 dBm #Atten 49 dB 8.235 dB 2208 Kz Ref 38 dBn #Atten 40 dB 1.266 B enter Freq
WPeak Auto Man| #Peak 5.1 GHz
Log n Log
T \égcllae;ﬁl: 10 StartFreq
dB/ Auto “ Man 4B/ 5.15560806 GHz|
u o | [
12 UB{JQ&@%&; pry Stop Freq
ol |||F]um " Man ] 5.26500006 GHz
Qéij ||| Average gé;‘;g CF Step
1 I 20 n 5. MHz
s f b il | [ < ' el
§§ ?é mﬁvg/\éﬁy (TR\{,Igg gg gz , Freq offsﬁt
AR || futo Men AA i i
g%fu)n ||| }f%)n Signal Track
Swp Swp On OFf
|| Span/RBK
Center 5.186 00 GHz Span 58 MHz 106] Center 5.180 86 GHz Span 5@ MHz
#Res BH 220 kHz +BH 686 kHz #Sweep 108 ms (1001 prs) ||[Auto M_ﬂ| #Res BH 226 kHz #UBH 686 kHz #5ueep 108 ms (1001 pts)
|
#  Agilent B3:57:43 Oct 23, 2019 L BH/Avg 5 Agilent 93:59:05 (ot 23, 2619 L Freg/Channel
APw2018.10.18(101819),, Conducted A a Mkrl 20.25 MHZ Res BH APv2619.16.180181819),, Conducted A a Mkrl 2630 MHz
Ref 30 dBm #Atten 49 dB 0.007 dB 200.8 kHz Ref 38 dBn #Arten 40 dB 0.472 ¢5 || Center Freq
#Peak || Auto Man #Peak 5.1 GHz
Log n Log
10 videoBW | 1 Start Freq
dB/ Auto "~ Man dB/ 5.15500806 GHz|
Offst = Dffst
a%‘l UBIHS&%E iéti Stop Freq
o Auto “Man ol 5.20560800 GHz|
ks Il Average] s CF Step)
28 3 5. MH:
;I;va p H 0n Off ;F{;va pr LM Mai
!; 22 |||HVQ/$EE (-Ir-a!rfilg)% rg‘lé §2 ) Freq Uffstﬁt
AR || futo Han AA : i
E%)n ||| fgu)n Signal Track
Sup Swp On O]
|| Span/RBH
Center 5.180 00 GHz Span 50 MHz 166] Center 5.180 00 GHz Span 58 MHz
#Res BH 220 kHz #UBH 686 kHz #Swesp 100 ms (1001 prsy ||Auto Lﬂ| #Res BH 220 kHz #UBH 680 kHz #5neep 100 ms (1001 pts)
|
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MID CHANNEL

% Agilent 03:05:28 Oct 23, 2018 L Freqg/Channel 4% Agilent 89:04:12 Oct 23, 2019 L Freq/Channel
APw2019.10.18(101819),, Conducted A a Mkrl 20.68 MHZ| APv2019.10.18(181819),, Conducted A a Mkrl 20.65 MHz
Ref 38 dBm #hitten 40 dB -0.576 dB || CenterFreal | fp.;sp gy Whitten 40 dB n.600 o5 ||  CENter Freq
wPeak 5. Hz #Peak 5. GHz
Log Log
10 StartFreq 18 Start Freq
dB/ 5.17500660 GHz dB/ 5.17560800 GHz|
Offst Offst
%,E;A StopFreq é;é'l StopFreq
ol 522508008 GHz ol 5.22560906 GHz|
e cFstep| | |5 CF Step

" i 5 MHz o i 5 MHz
#PAvg < > [Auto Man #PRvg Ruto Han
20 — 28 —
ML §2 Freq Offset, ML 52 Freq Offset
83 F 8. Hz] S3F [ Hz
AA AA

£ . £ .

) Signal Track i Signal Track
FTun FTun
Sup n Off Swp n Off
Center 5.206 08 GHz Span 5@ MHz Center 5.200 86 GHz Span 58 MHz
#Res BH 220 kHz #YBH 686 kHz  #Sweep 100 ms (1001 pts) #Res BH 228 kHz #YBH B8@ kHz  #Sweep 100 ms (1891 pts)

|

MID CHANNEL CHAIN O

MID CHANNEL CHAIN 1

3 Agilent 09:03:04 Oct 23, 2019 L Freg/Channel 5 Agilent 09:01:36 Oct 23, 2019 L Freq/Channel
APw2019.19.18(181819),, Conducted A a Mkrl 28.65 MHZ ¢ F APv2619.10.18(181819),, Conducted A a Mkrl 20.55 MHz ¢ F
Ref 30 dBm #Atten 49 dB -0.039 o8 || Genter Freq Ref 38 dBn #Atten 40 dB -0.203 B enter Freq
#Poak 5. Hz #Peak 5. GHz
Log Lag
18 StartFreq 18 StartFreq
dB/ 5.17508866 GHz 4B/ 5.17560806 GHz|
Offst Offst
5%‘4 Stop Freq é%ﬂ Stop Freq
ol 5.22500000 GHz ol 5.22500800 GHz|
P cFstep| | |5! CF Step

LR MHz EY; 5. MHz
PRy B 5 |Auto Man| #PRvg Fe Auto Man|
28 — 28 —
ML 52 Freq Offset ML 52 Freq Offset
$3 F a. Hz| S3 F X Hz|
AR AA

£(f): £(fx

() Signal Track th Signal Track
Fun 0 orf| | [ET 0 0f
Swp n = Swp n =]
Center 5.266 00 GHz Span 58 MHz Center 5.208 B GHz Span 5@ MHz
#Res BH 220 kHz #BH 686 kHz #Sweep 100 ms (1001 prs) #Res BH 220 kHz #UBH 680 kHz #Sweep 108 ms (1001 pts)

|

MID CHANNEL CHAIN 2

MID CHANNEL CHAIN 3
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REPORT NO: 12934025-E3V2 DATE: 1/16/2020
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HIGH CHANNEL

% Agilent 03:67:44 Oct 23, 2018 L Freqg/Channel 4% Agilent B9:10:05 Oct 23, 2019 L Freq/Channel
APw2019.10.18(101819),, Conducted A a Mkrl 20.68 MHZ| APv2019.10.18(181819),, Conducted A a Mkrl 26.55 MHz
Ref 38 dBm #hitten 40 dB -8.365 dB || CenterFreal | fp.;sp gy Whitten 40 dB -9.243 a5 ||  Center Freq
5.24000000 GHz 5.2 GHz
#Peak #Peak
Log Log
10 StartFreq 18 Start Freq
dB/ 5.21500080 GHz dB/ 5.21560800 GHz|
Offst Offst
%,E;A StopFreq é;é'l StopFreq
ol 526500008 GHz ol 5.26560906 GHz|
o cFstep| | [0t CF Step
I i 5. MHz| 15 5. MHz
#PAvg Fe > [Auto Man #PRvg o Ruto Han
20 — 28 —
ML §2 Freq Offset, ML 52 Freq Offset
83 F 8. Hz] S3F [ Hz
AA AA
£ . £(fx .
) Signal Track i Signal Track
FTun FTun
Sup n Off Swp n Off
Center 5.246 08 GHz Span 5@ MHz Center 5.240 86 GHz Span 58 MHz
#Res BH 220 kHz #YBH 686 kHz  #Sweep 100 ms (1001 pts) #Res BH 228 kHz #YBH B8@ kHz  #Sweep 100 ms (1891 pts)
|
3 Agilent 09:11:45 Oct 23, 2019 L BH/Avg 5 Agilent 09:13:10 Oct 23, 2019 L Freq/Channel
APw2019.19.18(181819),, Conducted A a Mkrl 28.65 MHZ Res BH APv2619.10.18(181819),, Conducted A a Mkrl 20.60 MHz ¢ F
Ref 30 dBm #Atten 49 dB 1.415 dB 2208 Kz Ref 38 dBn #Atten 40 dB -0.741 B enter Freq
WPeak Auto Man| #Peak 5.2 GHz
Log n Log
10 videoBH | 10 Start Freq
dB/ Auto . Maﬁ 4B/ 5.21560806 GHz|
Offst — Offst
4 = | B
ol |||Flum Man| 1] - -
5%5'7 ||| Average gém CF Step
" r 20 " + 5. Mz
+PAvg . |||0n Off #PAvy < > Auto Man
o in_ /VBH T " —
ML 52 | vg ype ML 52 Freq Offset
53 F il Pur (RMMS)’ 33 F X q i
AR || uto Men| AR
£ £ .
FTun ||| FTun \ Signal Tra[c]:fli
Swp Swp n =]
|| Span/RBK
Center 5.246 00 GHz Span 58 MHz 106] Center 5.240 B0 GHz Span 5@ MHz
#Res BH 220 kHz #BH 686 kHz #Sweep 108 ms (1901 prs) ||[Auto M_ﬂ| #Res BH 220 kHz #UBH 680 kHz #Sweep 108 ms (1001 pts)
|
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REPORT NO: 12934025-E3V2 DATE: 1/16/2020
FCC ID: SBVRMO019 IC: 5373A-RM019

8.2.3.802.11a MODE IN THE 5.3 GHz BAND

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna4 CDD MODE

Channel | Frequency | 26 dB Bandwidth | 26 dB Bandwidth | 26 dB Bandwidth | 26 dB Bandwidth
Antenna O Antenna 1 Antenna 2 Antenna 3
(MHz) (MHz) (MHz) (MHz) (MHz)

Low 5260 20.40 20.30 20.25 20.25

Mid 5300 20.50 20.25 20.15 20.15

High 5320 20.60 20.15 20.20 20.40

LOW CHANNEL

[ Keysight Spectrum Analyeer - AP2015.1113 15437 AF Conducted & [ Kevsight Spectnum Analyeer - AP20IS 111, 15437 AF, Condbucted .
. L 32h
| #Avg Type: RMS #Avg Type: RMS RacE]
W RO Fast -+~ Trig: FreeRun AvglHold: 20120 FE BRG-Fast -+~ Trig: FreeRun Avg|Hold: 20120 bt
1FGal #atten: 40 48 1FGainiLow #Atten: 40 4B
Ref Offset 14.52 dB Ref Offset 14.7 dB
0deidv  Ref 30.00 dBm 0aBidiv  Ref 30.00 dBm
Log T Log v
1 L]
b ]
A i
Center 5.26000 GHz Span 50.00 MHz Center 5.26000 GHz Span 50.00 MHz
[#Res BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts) #Res BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)

LOW CHANNEL CHAIN O LOW CHANNEL CHAIN 1

[ Keysight Spectrum Analyeer - AP2015.1113 15437 AF Conducted & [ Veymioht Specinum Analyeer - AP2013 1L13,19497 A, Conduted &
. L 120
| #Avg Type: RMS #Avg Type: RMS
W RO Fast ~+-  Trig: FreeRun AvglHold: 20120 FE PR Fast - Trig: FreeRun Avg|Hold: 20120
IFGa #Atten: 40 dB IFGain:Low #Atten: 40 dB
Ref Offset 14.7 dB Ref Offset 14.59 dB
0deidv  Ref 30.00 dBm 0asiaiv  Ref 30.00 dBm
Log v Log T
o 4 N ¢
A
A i
Center 5.26000 GHz Span 50.00 MHz Center 5.26000 GHz Span 50.00 MHz
[#Res BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts) #Res BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)

LOW CHANNEL CHAIN 2 LOW CHANNEL CHAIN 3
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MID CHANNEL

[ eyt Spectrum Analyzer - AP2ILSLL13 19487 AF Conducted A
L R 2

[ Xepgih Spectrum Analyzer - APXILG 1113 19487 AF.Condhucted A [
L z NSEINT 1

#Avg Type: RMS #Avg Type: RMS
WE NG Fast e T70:FreeRun AvglHold: 2020 WFE PNG:Fast -+~ T FreeRun AvglHold: 20120
IFGain-Low #Atten: 40 dB IFGain:Low #Anen: 40 dB
Ref Offset 1451 dB Y - Ref Offset 14.8 6B AMkr1 2
10 d5/v Ref 30.00 dBm 1.7 10 aBielv Ref 30.00 dBm
Log Log -
, ‘ e ]
\VE }N»

Center 5.30000 GHz
#Res BW 220 kHz

Span 50.00 MHz,

VBW 630 kHz #Sweep 100.0 ms (1001 pts)

i

Center 5.30000 GHz
H#Res BW 220 kHz

Span 50.00 MHz

VBW 680 kHz #Sweep 100.0 ms (1001 pts)

MID CHANNEL CHAIN O

MID CHANNEL CHAIN 1

[ eyt Spectrum Analyzer - AP2ILSLL13 19487 AF Conducted A
L R 2

[ Xepgih Spectrum Analyzer - APXILG 1113 19487 AF.Condhucted A [
L z NSEINT 1

] #Avg Type: RMS #Avg Type: RMS
wE PNG Fast o Trlg: Free Run AvglHold: 20720 WE PG Fost ~e- T FreeRun AvglHold: 20120
FGain-Low #anten: 40 dB Fosiniow  SAmen: 40dB
Ref Offset 14.8 dB Ref Offset 14,5 0B AMkr1 20.15
10 gBidiv Ref 30.00 dBm ‘?;:E.c\v Ref 30.00 dBm
Log Lo v
y ) J ¢
i i
Center 5.30000 GHz Span 50.00 MHz, Center 5.30000 GHz Span 50.00 MHz
L#Res BUI 220 kH2 VBW 680 kHz #Sweep 100.0 ms (1001 pts)| [#Res BU 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)
>

MID CHANNEL CHAIN 2

MID CHANNEL CHAIN 3
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DATE: 1/16/2020
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HIGH CHANNEL

[ VeveamtSpecinam Ay - APEDL 1L L3 X7 A Conucted & [ Voot Specirm Anays - APEOLY 1L X097 A Conucied A
. ; : T : 105
#Avg Type: RMS #Avg Type: RMS
WE NG Fast e T70:FreeRun AvglHold: 2020 WFE BN Fost -a-  Trig: FreeRun AvglHold: 20120
FGalnLow #Aten: 4008 FGainLow sanen: 40 GB
Ref Offset 1453 0B = Ref Offset 14.8 B AMkr1 20.15 MHZ
10 gBidiv Ref 30.00 dBm 5 ‘?;:E.c\v Ref 30.00 dBm V.0l ab
Leg Lo v
[ co—— i K ’
|
i i
Center 5.32000 GHz Span 50.00 MHz| Center 5.32000 GHz Span 50.00 MHz
#Res BW 220 kHz VBW 630 kHz #Sweep 100.0 ms (1001 pts) #Res BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)

HIGH CHANNEL CHAIN 0

HIGH CHANNEL CHAIN 1

[ Weaht Specirum Anlyzes - APZI18 1113 19997 A7 Conducted A [ Weioht Spectrum Analyzer - APZIIS LL1319997 AF Condurted A
i R o i g
| @Avg Type: RMS #Avg Type: RMS
3 PN Fast -+ Trlg: FreeRun AvglHold: 2020 WE BN Fost -a-  Trig: FreeRun AvglHold: 20120
IFGain-Low #Aen: 40 48 IFGainiLow BAnen: 40 B
Ref Offset 14.8 dB 20.20 WMnz Ref Offset 14,62 dB AMKr1 20.40 MHz
|9Eidiv__ Ref 30.00 dBm 0.990 db 10 daidiv Ref 30.00 dBm -0.0Us dby
Log Lo v
! 0 "
A
i "
Center 5.32000 GHz Span 50.00 MHz, Center 5.32000 GHz Span 50.00 MHz
H#Res BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)| H#Res BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)
5

HIGH CHANNEL CHAIN 2

HIGH CHANNEL CHAIN 3
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8.2.4.802.11n 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 O Antenna 1 Antenna 2 Antenna 3
(MHz) (MHz) (MHz) (MHz) (MHz)

Low 5260 20.75 20.65 20.65 20.65

Mid 5300 20.65 20.70 20.60 20.65

High 5320 20.30 20.30 20.15 20.30
# Agilent 19:00:41 Oct 16, 2019 L Freq/Channel % Agllent 18:27:16 Oct 17, 2619 L Freq/Channel
APw16.4(101919),39005, a Mkrl 28.75 MHZ] Center Freq APyv10.4¢101019),39085, a Mkrl 20.65 MHz Center Freq
Egii@ dBm #Atten 30 dB B.741 dB 5 s 5;32;(@ dBm #Atten 30 dB 1.768 dB 5.76000000 Gz
Log Log
18 Start Freq 10 Start Freq
dB/ 5.23508008 GHz dB/ 5.23500800 GHz|
Offst (Offst
§§.4 Stop Freq 554 Stop Freq
ol N A 5.28500000 GHz ol 5.26500000 GHz|
o CFstep| | |’ 3 p CF Step
WPhug . MHz sPhvg . MHz
% LM Man A | @ Man
ML 52 Ml S2
g @.Freq Offsﬁ: o3 ro @.Freq Offsﬁ:

AR AR
g%)n Signhal Track ﬁ?n Signal Track
Swp On s Sp 0n i
Center 5.266 00 GHz Span 58 MHz Center 5.266 00 GHz Span 5@ MHz
#Res BH 220 kHz +BH 686 kHz #Sween 100 ms (1001 pts) #Res BH 220 kHz +BH 686 kHz #5ueep 108 ms (1001 pts)
|

LOW CHANNEL CHAIN O LOW CHANNEL CHAIN 1

#  Agilent 13:36:55 Oct 16, 2019 L BH/Avg 5 Agilent 19:42:18 (ot 15, 2619 L Freg/Channel
APv16.4(1616192,39965, & Mkrl 26.65 MHZ] Res BH APY16.4(161619),39665, a Mkrl 26,85 MHz c F
Ref 20 dBm #Atten 30 dB -0.620 dB 2209 kHz Ref 28 dBn #Atten 30 dB 0.602 dB enter Freq
#Peak " Aut Man #Peak 5.26000808 GHz
Log n Log
10 \ég%e;ﬁ“ 16 Start Freq
dg/ L o el | |9E7 1 5.23500086 GHz
Offst Offst
5%4 VBH/RBH ié'i Stop Freq
106680
ol Auto HMan il 5.28500000 GHz,
—24.0 B | —24.9 Y L
dBm b ||| Average dEm < - CF smg
#PRvg 0n 0 #PAvg LM Man
@ ) Avg/VBH T 2 o il
ML S2 vy ype Ml 52
S3 F | Pur (RMSMH 53 F @.Freq Uff5ﬁ;
Jaral || Auto Man AR
. e k
ﬁfu)n ||| f%)n Signal Track
Swp Swp (n O]
|| Span/RBH
Center 5.260 00 GHz Span 50 MHz 166] Center 5.260 00 GHz Span 58 MHz
#Res BH 220 kHz #UBH 686 kHz #Swesp 100 ms (1001 prsy ||Auto Lﬂ| #Res BH 220 kHz #UBH 680 kHz #5neep 100 ms (1001 pts)
|

LOW CHANNEL CHAIN 2 LOW CHANNEL CHAIN 3
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REPORT NO: 12934025-E3V2
FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

MID CHANNEL

% Agilent 28:42:83 Oct 16, 2818 L Freqg/Channel 4% Agilent 28:52:24 Oct 16, 2019 L Freq/Channel
APw10.4(101919),39005, a Mkrl 20.65 MHZ| APv10.4(101619),39005, a Mkrl 20.76 MHz
Ref 28 dBm #hitten 30 dB -0.151 dg || CenterFredl | fp.;op gy Whitten 30 dB -1.180 45 ||  Center Freq
wPeak 5. Hz #Peak 5. GHz
Log Log
18 StartFreq 18 Start Freq
dB/ 5.27500000 GHz dB/ 5.27560800 GHz|
Offst Offst
%,E;A StopFreq é;é'l StopFreq
ol 532500008 GHz ol 5.32560906 GHz|
-24.7 P, 5 -24.6 p 1\
. 4 CF Step| dEm 4 y CF Step
5. MHz 5. MHz
#PAvg [Futo Man #PAvg Buto Man
20 » 28 »
ML §2 | Freq Offset, ML 52 Freq Offset
83 F 8. Hz] S3F [ Hz
AA AA
£ . £ .
) Signal Track i Signal Track
FTun FTun
Sup n Off Swp n Off
Center 5,306 00 GHz Span 5@ MHz Center 5.300 86 GHz Span 58 MHz
#Res BH 220 kHz #YBH 686 kHz  #Sweep 100 ms (1001 pts) #Res BH 228 kHz #YBH B8@ kHz  #Sweep 100 ms (1891 pts)
|

MID CHANNEL CHAIN O

MID CHANNEL CHAIN 1

3 Agilent 21:01:52 Oct 16, 2019 L Freg/Channel 5 Agilent 28:57:51 Oct 16, 2019 L Freq/Channel
APw16.4(101919),39005, a Mkrl 20.68 MHZ] ¢ F APw16.4(191819),33005, a Mkrl 20.65 MHz ¢ F
Ref 20 dBm #Atten 39 dB -0.609 dB enter fFreq Ref 28 dBm #Atten 30 dB 0.549 B enter Freq
whodk 5. GHz boak s. GHz
Log Log
18 StartFreq 18 StartFreq
dB/ . 5.27508009 GHz dB/ Ll 5.27500808 GHz
Offst Offst
5%‘4 Stop Freq é%ﬂ Stop Freq
ol 5.32500008 GHz ol 5.32500806 GHz|
- 1 - 1y
i : 3 CFstep| | [5h . b CF Step
LR MHz 5. MHz
#PAvg [Futo Man #PAvg Futo Man
28 o) 28
ML 52 Freq Offset, ML 52 Freq Dffset
$3 F a. He| S3F 0. Hz
AR AA
£(f): £(fx
) Signal Track ) Signal Track|
FTun o 0FF FTun o it
Swp n = Swp n =]
Center 5.366 00 GHz Span 58 MHz Center 5.300 80 GHz Span 5@ MHz
#Res BH 220 kHz #BH 686 kHz #Sweep 100 ms (1001 prs) #Res BH 220 kHz #UBH 680 kHz #Sweep 108 ms (1001 pts)
|

MID CHANNEL CHAIN 2

MID CHANNEL CHAIN 3
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REPORT NO: 12934025-E3V2 DATE: 1/16/2020
FCC ID: SBVRMO019 IC: 5373A-RM019

HIGH CHANNEL

% Agilent 21:27:25 Oct 18, 2619 L BW/Avyg 4% Agilent 21:37:36 Oct 16, 2019 L Freq/Channel
APw10.4(101919),39005, a Mkrl 2038 MHZ| Res BW APv10.4(101619),39005, a Mkrl 20.30 MHz
Ref 20 dBm #Atten 30 dB -0.266 dB 220.8 kHz Ref 20 dBm #Atten 30 dB -9.352 4B ||  Center Freq
WPook | Ao Man| | [ePeak 5.32080000 GHz
Log " Lag
1@ %Igdge;ﬁu 18 StartFreq
dB/ " Auto . Maﬁ dB/ 5.295600800 GHz|
Offst ! — Offst
12.4 12.4
i Lo | | aSpres
ol ”Huw Man| ] - §
_ _ 1 1
239 3 > I Average s > CF Step)
" 20 " 5. MH:
#PAvg |@ Off #PAvg Buto Man
B sl e MRV /VBH T o bl I
ML 52 vy ype Ml 52 Freq Offset
53 F A Par (RMMS)' 3 F 6. » Hz
AR ut0 Han| AR
£ £(fx .
F%u)n F%u)n Signal Track|
Snp Swp On Off
Span/RBW
Center 5.326 00 GHz Span 5@ MHz 106 Center 5.320 86 GHz Span 58 MHz
#Res BH 220 kHz #UBH 688 kHz  #Sweep 108 ms (1801 pts) |[Auto Man| #Res BH 220 kHz #YBH 638 kHz  #Sweep 108 ms (1061 pts)
|
3 Agilent 21:09:30 Oct 16, 2019 L Freg/Channel 5 Agilent 21:21:34 Oct 16, 2019 L Freq/Channel
APw16.4(101919),39005, a Mkrl 28.15 MHZ] Center Freq APw16.4(191819),33005, a Mkrl 20.30 MHz Center Freq
Egii@ dBm #Atten 30 dB B.517 dB 5.37000000 Gl ESLHZk@ dBm #Atten 30 dB 0.301 dB 5.32000000 Gl
Log Log
18 StartFreq 18 StartFreq
dB/ 529500008 GHz dB/ ol 5.29500000 GHz
Offst Offst
5%‘4 Stop Freq é%ﬂ Stop Freq
ol 534500080 GHz ol 5.34500806 GHz|
A
Z _ 1
o 7 cFstep| | |a+® : - CF Step
LR MHz 5. MHz
#PAvg [Futo Man #PAvg Futo Man
28 - lal v 28 1
ML 52 Freq Offset, ML 52 Freq Dffset
$3 F a. He| S3F 0. Hz
AR AA
£(f): £(fx
) Signal Track ) Signal Track|
FTun o 0FF FTun o it
Swp n = Swp n =]
Center 5.326 00 GHz Span 58 MHz Center 5.320 80 GHz Span 5@ MHz
#Res BH 220 kHz #BH 686 kHz #Sweep 100 ms (1001 prs) #Res BH 220 kHz #UBH 680 kHz #Sweep 108 ms (1001 pts)
|
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REPORT NO: 12934025-E3V2 DATE: 1/16/2020
FCC ID: SBVRMO019 IC: 5373A-RM019

8.2.5.802.11a 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 O Antenna 1 Antenna 2 Antenna 3
(MHz) (MHz) (MHz) (MHz) (MHz)

Low 5500 20.60 20.30 20.15 20.20

Mid 5580 20.50 20.15 20.15 20.05

High 5700 20.55 20.20 20.30 20.80

LOW CHANNEL

[ Keysight Spectrum Analyeer - AP2015.1113 15437 AF Conducted & [ Kevsight Spectnum Analyeer - AP20IS 111, 15437 AF, Condbucted .
. L T
#Avg Type: RMS #Avg Type: RMS d
W RO Fast -+~ Trig: FreeRun AvglHold: 20120 FE BRG-Fast -+~ Trig: FreeRun Avg|Hold: 20120 Pl
IFGa #Atten: 40 dB IFGain:Low #Atten: 40 dB
Ref Offset 14.71 dB Ref Offset 14.77 dB
0deidv  Ref 30.00 dBm 0asiaiv  Ref 30.00 dBm
Log v Log T
¢
A

Center 5.50000 GHz Span 50.00 MHz Center 5.50000 GHz Span 50.00 MHz

[#Res BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts) #Res BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)

LOW CHANNEL CHAIN O LOW CHANNEL CHAIN 1

[ Veyoioht Specirum Amalyeer - APZIIS1L13 19497 A7 Conducied A [ Veymioht Specinum Analyeer - AP2013 1L13,19497 A, Conduted &
. 03451 . 03801
| #Avg Type: RMS #Avg Type: RMS
WE PNG Fast -+~ Trig: FreeRun AvglHold: 20120 TYPE|M! WE FHO-Fost -+ Trig: FreeRun Avg|Hold: 20120
IFGai #atten: 40 dB cetlP IFGain:Law #Atten: 40 4B
Ref Offset 14.77 dB. Ref Offset 1482 dB
0 dBidi Ref 30.00 dBm 0 dBidi Ref 30.00 dBm
L Log v
L) 3 ]
A
Center 5.50000 GHz Span 50.00 MHz Center 5.50000 GHz Span 50.00 MHz
HRes BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts) HRes BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)

LOW CHANNEL CHAIN 2 LOW CHANNEL CHAIN 3
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REPORT NO: 12934025-E3V2
FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

MID CHANNEL

[ eyt Spectrum Analyzer - AP2ILSLL13 19487 AF Conducted A
L R 2

[ Xepgih Spectrum Analyzer - APXILG 1113 19487 AF.Condhucted A
L z

#Sweep 100.0 ms (1001 pts)

#Avg Type: RMS #Avg Type: RMS
3 PN Fast -+ Trlg: FreeRun AvglHold: 2020 WE BN Fost -a-  Trig: FreeRun AvglHold: 20120
IFGain-Low #Aen: 40 48 IFGainiLow BAnen: 40 B
Ref Offset 1479 dB 20.90 WMtz Ref Offset 14.76 4B AMKr1 20.15
19Eidiv__ Ref 30.00 dBm -0.729 db 10 daidiv Ref 30.00 dBm
Log * Lo v
f
b @ N ¢
1
i "
Center 5.58000 GHz Span 50.00 MHz, Center 5.58000 GHz Span 50.00 MHz
H#Res BW 220 kHz VBW 680 kHz HiRes BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)

MID CHANNEL CHAIN O

MID CHANNEL CHAIN 1

[ eyt Spectrum Analyzer - AP2ILSLL13 19487 AF Conducted A
L R 2

[ Xepgih Spectrum Analyzer - APXILG 1113 19487 AF.Condhucted A
L z

i

| SAvg Type: RMS #Avg Type: RMS.
3 PN Fast -+ Trlg: FreeRun AvglHold: 2020 WE BN Fost -a-  Trig: FreeRun AvglHold: 20120
IFGain-Low #Anen: 40 4B IFGainiLow BAnen: 40 B
Ref Offset 14.76 4B Ref Offset 148 dB AMkr1 2
10 dB/div  Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log -
L) 3 L)

Center 5.58000 GHz
#Res BW 220 kHz
5

Span 50.00 MHz,

VBW 630 kHz #Sweep 100.0 ms (1001 pts)

LS

i

Center 5.58000 GHz
H#Res BW 220 kHz

Span 50.00 MHz

VBW 680 kHz #Sweep 100.0 ms (1001 pts)

MID CHANNEL CHAIN 2

MID CHANNEL CHAIN 3
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REPORT NO: 12934025-E3V2
FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

HIGH CHANNEL

[ eyt Spectrum Analyzer - AP2ILSLL13 19487 AF Conducted A
L R 2

[ Xepgih Spectrum Analyzer - APXILG 1113 19487 AF.Condhucted A
L z

X

i

SAvg Type: RMS #Avg Type: RMS.
3 PN Fast -+ Trlg: FreeRun AvglHold: 2020 WE BN Fost -a-  Trig: FreeRun AvglHold: 20120
IFGain-Low #Aen: 40 48 IFGainiLow BAnen: 40 B
Ref Offset 14.87 4B 20.99 WMnz Ref Offset 14.24 dB AMKr1 20.20
10deidlv  Ref 30.00 dBm 0.36/ db 10deidlv Ref 30.00 dBm
Log . Log -
o y ¢

Center 5.70000 GHz
#Res BW 220 kHz

Span 50.00 MHz,

VBW 630 kHz #Sweep 100.0 ms (1001 pts)

i

Center 5.70000 GHz
H#Res BW 220 kHz

Span 50.00 MHz

VBW 680 kHz #Sweep 100.0 ms (1001 pts)

HIGH CHANNEL CHAIN 0

HIGH CHANNEL CHAIN 1

[ Yoroat o Ay - PP TL 31907 7 Coruted 3 [ Yoot ot A - APRLSTL13 087 A7 Coroted 1 =T
i : : t : i
] 2Avg Type: RMS #Avg Type: RMS
wE PNG Fast o Trlg: Free Run AvglHold: 20720 WE PG Fost ~e- T FreeRun AvglHold: 20120
Foainom shmen: 40 8 Fosiniow  SAmen: 40dB
Ref Offset 14,84 B Ref Offset 14.97 dB AMkr1 2
10 gBidiv Ref 30.00 dBm ‘?;:E.c\v Ref 30.00 dBm
Log Lo v
N r
X ¢ it h
i i
Center 5.70000 GHz Span 50.00 MHz| Center 5.70000 GHz Span 50.00 MHz
VBW 680 kHz #Sweep 100.0 ms (1001 pts)| [#Res BU 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)

#Res BW 220 kHz
o

HIGH CHANNEL CHAIN 2

HIGH CHANNEL CHAIN 3
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REPORT NO: 12934025-E3V2 DATE: 1/16/2020
FCC ID: SBVRMO019 IC: 5373A-RM019

8.2.6.802.11n HT20 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 O Antenna 1 Antenna 2 Antenna 3
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5500 20.35 20.40 20.30 20.35
Mid 5580 20.60 20.65 20.75 20.60
High 5700 20.30 20.40 20.25 20.20
- Agilent 22:49:26 Oct 16, 2019 L Freq/Channel % Agllent 22:46:48 Oct 16, 26019 L Freq/Channel
APw16.4(101919),39005, a Mkrl 28.35 MHZ] ¢ F APw16.4(191819),33005, a Mkrl 20.48 MHz ¢ F
Ref 28 dBm #Atten 30 dB -0.475 o ||  Center Freq Ref 28 dBn #Atten 30 dB a.929 o5 || Center Freq
#Paak LR GHz #Peak 5. GHz
Log Log
18 StartFreq 18 StartFreq
dB/ 547500008 GHz 4B/ 5.47560800 GHz|
Offst Offst
§§.4 StopFreq i%ﬂ Stop Freq
ol 5.52500008 GHz ol 5.52500800 GHz|
P 4 > cFstep| | |° ¢ 1 CF Step
WPhug HS. P:de #Pva RS. r;I’IHz
» | . e = [ | M I =
ML 52 I Freq Offset, ML 52 Freq Dffset
53 F a. He| S3 F 0. Hz
AR AA
g%)n Signhal Track lf%)n Signal Track
Swp on i Swp 0n Off}
Center 5.566 00 GHz Span 58 MHz Center 5.508 860 GHz Span 5@ MHz
#Res BH 220 kHz +BH 686 kHz #Sween 100 ms (1001 pts) #Res BH 226 kHz #UBH 686 kHz #5ueep 108 ms (1001 pts)
|
#  Agilent 23:67:34 Oct 16, 2019 L Freq/Channel 3% Agilent 22:53:40 Oct 16, 2619 L Freg/Channel
APw16.4(101919),39005, Conducted B a Mkrl 2038 MHZ APv16.4(101619),33005, a Mkrl 26.35 MHz
Ref 28 dBm #fitten 39 dB .49 g6 || CenterFreal | fp.c g gy Whitten 30 dB 1.217 g5 ||  Center Freq
WPoek . GHz| | |sPea 5. GHz
Log Log
18 Start Freq 18 Start Freq
dB/ . 5.47500008 GHz dB/ 5.47500800 GHz|
Offst Dffst
a%‘l StopFreq iéti Stop Freq
o 5.52500000 GHz ol 5.525600800 GHz|
o / f cFstep| | [shn” ' 4 CF Step
gl 5. MHz 5. MHz
#PAvg I.m Man #PAvg I.m Man
20 s 28
ML 52 Freq Offset, ML 52 Freq Offset
53 F 0. Hz| S3F X Hz|
AR AA
E%)n Signal Track| ﬁfu)n Signal Track|
Sup n i Swp On O]
Center 5.508 00 GHz Span 50 MHz Center 5.500 00 GHz Span 58 MHz
#Res BH 220 kHz #UBH 686 kHz #Sween 100 ms (1001 pts) #Res BH 220 kHz #UBH 680 kHz #5neep 100 ms (1001 pts)
|
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REPORT NO: 12934025-E3V2
FCC ID: SBVRMO019

DATE: 1/16/2020
IC: 5373A-RM019

MID CHANNEL

% Agilent 23:21:33 Oct 16, 2818 L Freqg/Channel 4% Agilent 23:54:07 Oct 16, 2019 L Freq/Channel
APv16.4(1616191,39065, Conducted B a Mkrl 20.68 MHZ| APY16.4(161619),39005, Conducted B a Mkrl 20.65 MHz
Ref 20 dBm #Rtten 38 dB 0.090 B || . CenterFreql | Jp.c o5 gpy #Rtten 36 dB -9.003 o8 || - Center Freq
wPeak 5. Hz #Peak 5. GHz
Log Log
10 StartFreq 18 Start Freq
dB/ ol ©.55506000 GHz dB/ e 5.55500809 GHz]
Offst Offst
%,E;A StopFreq é;é'l StopFreq
ol 5.60508068 GHz ol 5.60560900 GHz|
— _ 1 1
i’ § cFstep| | |54 < > CF Step

5. MHz 5. MHz
#PAvg [Futo Man #PAvg Buto Man
20 N " { 28 L
ML §2 Freq Offset, ML 52 Freq Offset
83 F 8. Hz] S3F [ Hz

AA AA
£ . £ .
;%u)n Signal Track| F%u)n Signal Track|
Sup n Off Swp n Off
Center 5.586 08 GHz Span 5@ MHz Center 5.580 86 GHz Span 58 MHz
#Res BH 220 kHz #UBH 636 kHz  #Sween 108 ms (1001 pts) #Res BH 228 kHz #YBH B8@ kHz  #Sweep 100 ms (1891 pts)
|

MID CHANNEL CHAIN O

MID CHANNEL CHAIN 1

3 Agilent 23:57:44 Oct 16, 2019 L Freg/Channel 5 Agilent 08:01:13 Oct 17, 2019 L Freq/Channel
APw10.4(181919),39005, Conducted B a Mkrl 28.75 MHZ] ¢ F APv16.4(191819),330685, Conducted B a Mkrl 20.60 MHz ¢ F
Ref 28 dBm #Atten 30 dB -1.786 b ||  Center Freq Ref 28 dBn #Atten 30 dB -p.282 o || _Center Freq
#Poak 55 Hz #Peak 55 GHz
Log Log
18 StartFreq 18 StartFreq
dB/ T 555500008 GHz Y2 I R R R DY . 5.55500000 GHz
Offst Offst
5%‘4 Stop Freq é%ﬂ Stop Freq
ol 5.60500008 GHz ol 5.60500800 GHz|
P 3 3 tFstep| | [23° g 3 CF Step

LR MHz 5. MHz
PRy |Auto Man #PRvg Auto Man
28 I — 28 | —
ML 52 I Freq Offset, ML 52 Freq Dffset
$3 F a. He| S3F 0. Hz

AR AA
£(f): £(fx
F'(Fu)n Signal Track F'(Fu)n Signal Track
Swp on Off Swp On Off}
Center 5.586 00 GHz Span 58 MHz Center 5.580 86 GHz Span 5@ MHz
#Res BH 220 kHz #BH 686 kHz #Sweep 100 ms (1001 prs) #Res BH 220 kHz #UBH 680 kHz #Sweep 108 ms (1001 pts)
|

MID CHANNEL CHAIN 2

MID CHANNEL CHAIN 3
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REPORT NO: 12934025-E3V2 DATE: 1/16/2020
FCC ID: SBVRMO019 IC: 5373A-RM019

HIGH CHANNEL

% Agilent 08:12:85 Oct 17, 2818 L Freqg/Channel 4% Agilent B8:16:06 Oct 17, 2019 L Freq/Channel
APv16.4(1616191,39065, Conducted B a Mkrl 2038 MHZ| APY16.4(161619),39005, Conducted B a Mkrl 20.46 MHz
Ref 28 dBm #hitten 30 dB 0.665 o || Center Freal | lp.rog gpy whitten 30 dB 0.476 o8 ||  Center Freq
WPook 5. GHz| | |sfeak S. GHz,
Log Log
10 StartFreq 18 Start Freq
dB/ 5.67500080 GHz dB/ . 5.67560800 GHz|
Offst Offst
%,E;A StopFreq é;é'l StopFreq
ol 572508008 GHz ol 572560906 GHz|
P i i cFstep| | |55 : 3 CF Step

7 5. MHz 5. MHz
#PAvg [Futo Man #PAvg Buto Man
20 N — 28 L Al (=5
ML §2 Freq Offset, ML 52 Freq Offset
83 F 8. Hz] S3F [ Hz

AA AA
£if . £(fx .
;%u)n Signal Track F%u)n Signal Track
Sup n Off Swp n Off
Center 5,706 00 GHz Span 5@ MHz Center 5.700 86 GHz Span 58 MHz
#Res BH 220 kHz #YBH 686 kHz  #Sweep 100 ms (1001 pts) #Res BH 228 kHz #YBH B8@ kHz  #Sweep 100 ms (1891 pts)
|
# Agilent 00:20:39 Oct 17, 2019 L Freg/Channel 5 Agilent D8:30:06 Oct 17, 2019 L Freq/Channel
APw10.4(181919),39005, Conducted B a Mkrl 28.25 MHZ] ¢ F APv16.4(191819),330685, Conducted B a Mkrl 20.20 MHz ¢ F
Ref 20 dBm #Atten 39 dB 0.051 4B ||  Genter Freq Ref 28 dBm #Atten 30 dB -0.332 dB enter Freq
whodk 5. GHz boak s. GHz
Log Log
18 StartFreq 18 StartFreq
dB/ ) 567500008 GHz dB/ it Lt 5.67500000 GHz
Offst Offst
5%‘4 Stop Freq é%ﬂ Stop Freq
ol 5.72500000 GHz ol 5.72500800 GHz|
1R 1 1
P 1 P cFstep| | |! : CF Step
LR MHz ) 5. MHz
#PAvg [Futo Man #PAvg Futo Man
28 I 28 T | INDEEE
ML 52 Freq Offset, ML 52 Freq Dffset
$3 F a. He| S3F 0. Hz
AR AA
£(f £(fx
F'(Fu)n Signal Track F'(Fu)n Signal Track
Swp on Off Swp On Off}
Center 5.766 00 GHz Span 58 MHz Center 5.700 B0 GHz Span 5@ MHz
#Res BH 220 kHz #BH 686 kHz #Sweep 100 ms (1001 prs) #Res BH 220 kHz #UBH 680 kHz #Sweep 108 ms (1001 pts)
|
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REPORT NO: 12934025-E3V2 DATE: 1/16/2020
FCC ID: SBVRMO019 IC: 5373A-RM019

8.2.7.802.11a MODE IN THE 5.8 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 O Antenna 1 Antenna 2 Antenna 3
(MHz) (MHz) (MHz) (MHz) (MHz)

Low 5745 20.45 20.45 20.25 20.35

Mid 5785 20.70 20.90 20.90 20.80

High 5825 20.60 20.50 20.50 21.15

LOW CHANNEL

[ Keysight Spectrum Analyeer - AP2015.1113 15437 AF Conducted & [ Kevsight Spectnum Analyeer - AP20IS 111, 15437 AF, Condbucted .
. [ .
| #Avg Type: RMS #Avg Type: RMS
W RO Fast -+~ Trig: FreeRun AvglHold: 20120 FE BRG-Fast -+~ Trig: FreeRun Avg|Hold: 20120
IFGa #Atten: 40 dB IFGain:Low #Atten: 40 dB
Ref Offset 14.9 dB Ref Offset 14.88 dB
0deidv  Ref 30.00 dBm 0asiaiv  Ref 30.00 dBm
Log v Log T
( 0 e 0
A i
Center 5.74500 GHz Span 50.00 MHz Center 5.74500 GHz Span 50.00 MHz
[#Res BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts) #Res BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)

LOW CHANNEL CHAIN O LOW CHANNEL CHAIN 1

[ Keysight Spectrum Analyeer - AP2015.1113 15437 AF Conducted & [ Kevsight Spectnum Analyeer - AP20IS 111, 15437 AF, Condbucted .
. .
| #Avg Type: RMS #Avg Type: RMS
W RO Fast -+~ Trig: FreeRun AvglHold: 20120 FE BRG-Fast -+~ Trig: FreeRun Avg|Hold: 20120
IFGa #Atten: 40 dB IFGain:Low #Atten: 40 dB
Ref Offset 14.88 dB Ref Offset 14.99 dB
0deidv  Ref 30.00 dBm 0asiaiv  Ref 30.00 dBm
Log Log v
v
¢ , ¢
A i
Center 5.74500 GHz Span 50.00 MHz Center 5.74500 GHz Span 50.00 MHz
[#Res BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts) #Res BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)

LOW CHANNEL CHAIN 2 LOW CHANNEL CHAIN 3
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MID CHANNEL

[ eyt Spectrum Analyzer - AP2ILSLL13 19487 AF Conducted A
L R 2

[ Xepgih Spectrum Analyzer - APXILG 1113 19487 AF.Condhucted A
L z

i

SAvg Type: RMS #Avg Type: RMS.
WE PNO:Fast -+ Trig: FreeRun AvglHold: 20120 WEE FNG:Fast -+~ Trig: FreeRun Avg[Hold: 20120
IFGain-Low #Aen: 40 48 IFGainiLow BAnen: 40 B
Ref Offset 14.92 4B 2070 Wz Ref Offset 14.91 dB AMKr1 20.90
10deidlv  Ref 30.00 dBm 0.961 db 10deidlv Ref 30.00 dBm
Log . Log -

Center 5.78500 GHz
#Res BW 220 kHz

Span 50.00 MHz,

VBW 630 kHz #Sweep 100.0 ms (1001 pts)

i

Center 5.78500 GHz
H#Res BW 220 kHz

Span 50.00 MHz

VBW 680 kHz #Sweep 100.0 ms (1001 pts)

MID CHANNEL CHAIN O

MID CHANNEL CHAIN 1

[ eyt Spectrum Analyzer - AP2ILSLL13 19487 AF Conducted A
L R 2

[ Xepgih Spectrum Analyzer - APXILG 1113 19487 AF.Condhucted A
L z

#Res BW 220 kHz #Sweep 100.0 ms (1001 pts)
o

] 2Avg Type: RMS #Avg Type: RMS
wE PNG Fast o Trlg: Free Run AvglHold: 20720 WE PO Fast e Trig: FreeRun AvglHold: 20120
FGain-Low #anten: 40 dB Fosiniow  SAmen: 40dB
Ref Offset 1491 B Ref Offset 15 B AMkr1 2
10 gBidiv Ref 30.00 dBm ‘?;:E.c\v Ref 30.00 dBm
Log Lo v
¥ ¢ ” (]
! K

i i
Center 5.78500 GHz Span 50.00 MHz, Center 5.78500 GHz Span 50.00 MHz
VBW 680 kHz #Res BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)

MID CHANNEL CHAIN 2

MID CHANNEL CHAIN 3
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HIGH CHANNEL

[ eyt Spectrum Analyzer - AP2ILSLL13 19487 AF Conducted A
L R 2

[ Xepgih Spectrum Analyzer - APXILG 1113 19487 AF.Condhucted A
L z

#Avg Type: RMS #Avg Type: RMS
3 PN Fast -+ Trlg: FreeRun AvglHold: 2020 WE BN Fost -a-  Trig: FreeRun AvglHold: 20120
IFGain-Low #Aen: 40 48 IFGainiLow BAnen: 40 B
Ref Offset 14.95 dB Ref Offset 14.94 dB AMKr1 20.50 MHZ
19Eidlv__ Ref 30.00 dBm 10 daidiv Ref 30.00 dBm
Log Lo v
\Vl'
bis ] 3 ]
i "
Center 5.82500 GHz Span 50.00 MHz, Center 5.82500 GHz Span 50.00 MHz
H#Res BW 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)| H#Res BW 220 kHz #VBW 680 kHz #Sweep 100.0 ms (1001 pts)

HIGH CHANNEL CHAIN 0

HIGH CHANNEL CHAIN 1

[ eyt Spectrum Analyzer - AP2ILSLL13 19487 AF Conducted A
L R 2

@Avg Type: RMS
AvglHold: 20120

NFE NG Flm ~+-  Trig: Free Run

[ Xepgih Spectrum Analyzer - APXILG 1113 19487 AF.Condhucted A
L z

#Avg Type: RMS

53 BNG-Fast -+~ Trig: FreeRun Avg|Hold: 20120

e #anten: 40 dB Fosiniow  SAmen: 40dB
Ref Offset 14.94 B Ref Offset 15,02 dB AMkr1 2

10 gBidiv Ref 30.00 dBm ‘?;:E.c\v Ref 30.00 dBm
Log Lo v

% \ i 9

i i
Center 5.82500 GHz Span 50.00 MHz, Center 5.82500 GHz Span 50.00 MHz
L#Res BUI 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)| [#Res BU 220 kHz VBW 680 kHz #Sweep 100.0 ms (1001 pts)
>

HIGH CHANNEL CHAIN 2

HIGH CHANNEL CHAIN 3
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8.2.8.802.11n HT20 MODE IN THE 5.8 GHz BAND

4TX Antenna 1 + Antenna 2 + Antenna 3 + Antenna4 CDD MODE

Channel|Frequency| 26 dB Bandwidth |26 dB Bandwidth | 26 dB Bandwidth | 26 dB Bandwidth
Antenna O Antenna 1 Antenna 2 Antenna 3
(MHz) (MHz) (MHz) (MHz) (MHz)
Low 5745 44.80 44.75 43.50 45.40

Mid

5785

44.05

44.95

45.15

45.10

High

5825

45.90

44.05

44.60

46.15

LOW CHANNEL

[ Koot Spectram Anayzer - P4 2019 10 500IEISL 15600 5, = [ Kot Spectrur Analyzer - APYZ015.10 18 IRLGLS) 19400 5, =
X L R 2 09:13:50 P Oct 24, 2019 L R [:
P T Frequency Frequency
#hvy Type: RMS g : A @Avg Type: RMS
enter Freq 5. 745003?00 G'!-'E e Trig: FreeRun hsll";rmm enter Freq 5. 74500&200 G:iré e Trig: Free Run Av;ﬁ';:'mzﬂ
IFGaimlow  HARen: 40 dB IFGainiow  #Aten: 40 d8
Auto Tune, Auto Tune|
Ref Offset 1253 dB Ref Offset 1253 dB
0diidiv - Ref 30.00 dBm 0ceidiv  Ref 30.00 dBm
g Log -
Center Freq| Center Freq|
5745000000 GHz 5745000000 GHz
StartFreq StartFreq
5720000000 GHz 5.720000000 GHz
n Stop Freq $ Stop Freq|
W 5770000000 GHz b 5770000000 GHz|
b ¢
WA
CF Step CF Step
6.000000 MHz| 5.000000 MHz|
lAuto Man
Freq Offset Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type
" "
Center 5.74500 GHz Span 50.00 MHz||-°8 Li Center 5.74500 GHz Span 50.00 MHz|[-°9 Linj
H#Res BW 510 kHz #VBW 1.6 MHz #Sweep 100.0 ms (1001 pts) [#Res BW 510 kHz #VBW 1.6 MHz #Sweep 100.0 ms (1001 pts)
- —— sTarus
[ Koot Spectram Anayzer - P4 2019 10 500IEISL 15600 5, = [ Kot Spectrur Analyzer - APYZ015.10 18 IRLGLS) 19400 5, =
LX L R 2 08:20:40 PM Oct 24, 2019 L R [: EN 08:04:1!
- e Frequency : Frequency
#hvy Type: RMS e : A @Avg Type: RMS
enter Freq 5. 745003?00 G'!-'E e Trig: FreeRun hsll";rmm s 1 enter Freq 5. 74500&200 G:iré e Trig: Free Run Av;ﬁ';:'mzﬂ
IFGolmlow  #Amen: 40 d8 oerlP IFGainlow  #Amien: 40 dB
Auto Tune| Auto Tune|
Ref Offset 1253 dB Ref Offset 1253 dB
Q deidiv Ref 30.00 dBm 0 dBidlv  Ref 30.00 dBm
Log Log -
Center Freq| CenterFreq|
5745000000 GHz 5745000000 GHz
StartFreq StartFreq
5720000000 GHz 5.720000000 GHz
Stop Freq " Stop Freq|
v ¢ 5770000000 GHz W L 5.770000000 GHz
CF Step CF Step
6.000000 MHz| 5000000 MHz|
lauto Man Man
Freq Offset| FreqOffset|
0 Hz| 0 Hz|
Scale Type, Scale Type
A N
Center 5.74500 GHz * Span 50.00 MHz|[-°8 Lin Center 5.74500 GHz Span 50.00 MHz|[-°8 kin
#Res BW 510 kHz #VBW 1.6 MHz #Sweep 100.0 ms (1001 pis) Res BW 510 kHz #VBW 1.6 MHz #Sweep 100.0 ms (1001 pts)

LOW CHANNEL CHAIN 2

LOW CHANNEL CHAIN 3
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MID CHANNEL

[ Koot Spectram Anayzer - P4 2019 10 500IEISL 15600 5, To o [ Koo Spectnam Amayzer - ARVIDIS 10 1800LTIS 1HB0 5, o=
E . z 0a 11201 PHOT 24, . z
e Frequency Frequency
#hvy Type: RMS e @Avg Type: RMS
enter Freq 5. 735003200 G,!',E Fasi o= Trig: FreeRun AvoHo: 2020 FNO: Fast >~ T7ig: Free Run Avghai. 2020
\FGainlow  HARen: 40 B (FGaimiow  #Amen: 40 dB
AMKri 44 Auto Tune| Auto Tune|
Ref Offset 1253 dB an Ref Offset 1253 dB
Q deidiv Ref 30.00 dBm ‘2!::5.:;\‘; Ref 30.00 dBm
Log v Lo v
Center Freq| ‘Center Freq|
5785000000 GHz 5.785000000 GHz
StartFreq StartFreq
5760000000 GHz 5.760000000 GHz
=k Stop Freq "y Stop Freq
i ) 5.810000000 GHz K 5810000000 GHz
CF Step CF Step
6.000000 MHz| 5000000 MHz|
lauto Man Man
Freq Offset| FreqOffset
0 Hz| 0 Hz|
Scale Type, Scale Type
A " .
Center 5.78500 GHz Span 50.00 MHz|[-°8 Lin| Center 5.78500 GHz Span 50.00 MHz|[-°8 Lin|
#Res BW 510 kHz #VBW 1.6 MHz #Sweep 100.0 ms (1001 pts) #Res BW 510 kHz #VBW 1.6 MHz #Sweep 100.0 ms (1001 pts)
o Tans o STanus
[ ey Spectram Amayzer - AP42013 10 8 IDIEIS] 15480 65, " T [ Voo Specin Anlyer - APDIS 101301810, 15480 55 =
E . . S ¢ i 08:05:45 M Oct 24,2010
#Avg Type: RMS Frequency v W MH #Avg Type: RMS TRACE| o Bw
S R S OO O P . Fra Foun Avamol: 2020 FFE—PWOFar == Trig: FreeRun AvaHol: 2020 oM ;
1FGainLow 1FGainaw cer Res BW|
A Auto Tune AT e 510 kHz]
Ref Offset 1253 dB AMkr1 45 Ref Offset 1253 dB AMKr1 45. LE MHZ|J, o Man
o asidiv Ref 30,00 dBm 10 dsiaiv Ref 30.00 dBm 0.544 dB
Log - Log -
CenterFreq| V“’fg:::
5785000000 GHz lato " Man|
StartFreq VBW:3dB R'Bo\'ol
5760000000 GHz laute Man|
Span:3dB RBW)|
4 ssm;lo:g:;:q K ¢ hd
W 2
b4 laute Man
CF Step RBW Control |
laute 6000000 ',:::‘: [Gaussian, 3 dB]
Freq Offset|
OHz
Scale Type
i "
Center 5.78500 GHz Span 50.00 MHz|[-°¢ Lin| Center 5.78500 GHz Span 50.00 MHz
#Res BW 510 kHz #VBW 1.6 MHz #Sweep 100.0 ms (1001 pts) [#Res BW 510 kHz #VBW 1.6 MHz #Sweep 100.0 ms (1001 pts)
so e sc sTarus

MID CHANNEL CHAIN 2

MID CHANNEL CHAIN 3
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HIGH CHANNEL

[ Koot Spectram Anayzer - P4 2019 10 500IEISL 15600 5, To o [ Koo Spectnam Amayzer - ARVIDIS 10 1800LTIS 1HB0 5, o=
E . z 0a 15:10:28 PH O 24, . z
e Frequency Frequency
#hvy Type: RMS e @Avg Type: RMS
enter Freq 5. BZ{-IJD:IFIEDO G,!',E Fasi o= Trig: FreeRun AvoHo: 2020 FNO: Fast >~ T7ig: Free Run Avghai. 2020
\FGainlow  #Aten: 408 o IFGainiow  #Aten: 40 d8
AMKr1 45.90 MHZ Auto Tune AMKr Auto Tune
Ref Offset 1253 dB an S e Ref Offset 1253 dB ol
0gaidlv__Ref 30.00 dBm 0.918 dB [9garclvRef 30.00 dBm
Log v Lo v
Center Freq| ‘Center Freq|
5825000000 GHz| 6826000000 GHz|
StartFreq StartFreq
5800000000 GHz| 5800000000 GHz|
Stop Freq Wit ' Stop Freq
b 5850000000 GHz . 5850000000 GHz
i
CF Step CF Step
6.000000 MHz| 5000000 MHz|
lauto Man Man
Freq Offset| FreqOffset|
0 Hz| 0 Hz|
Scale Type, Scale Type
A " .
Center 5.82500 GHz Span 50.00 MHz|[-°8 Lin| Center 5.82500 GHz Span 50.00 MHz||-°8 Linj
#Res BW 510 kHz #VBW 1.6 MHz #Sweep 100.0 ms (1001 pts) #Res BW 510 kHz #VBW 1.6 MHz #Sweep 100.0 ms (1001 pts)
usc Tans o STanus
|_ eyeightSpecirum Amshzes - APo2010 1081013191 15450 B3, " T [ Voo Specin Anlyer - APDIS 101301810, 15480 55 =
. . sia o 08:09:57 P Oct 24,2019
#Avg Type: RMS Frequency 825000000 GH SAvg Type: RM: e[ =5y Freguency
PRRR 5'325“['32““ G:ﬁ Fas o= Trig: Free Run Au;ﬂm;rzmu s WFE p,é Fas == Trig: Free Run A.;i'mﬂ"m :
IFGain:Low IFGain:Law #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset 1253 dB Ref Offset 1263 dB
0diidiv - Ref 30.00 dBm 10 aBialv - Ref 30.00 dBm
Log - Log -
CenterFreq CenterFreq
5825000000 GHz 5825000000 GHz
StartFreq StartFreq
5800000000 GHz 5800000000 GHz
L ") Stop Freq of & StopFreq
s 5850000000 GHz LS 5850000000 GHz
i
CF Step CF Step
6.000000 MHz| 5.000000 MHz|
lauto Man Man
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type| Scale Type
i "
Center 5.82500 GHz Span 50.00 MHz|[-°9 Lin| Center 5.82500 GHz Span 50.00 MHz||-°9 Linj
#Res BW 510 kHz #VBW 1.6 MHz #Sweep 100.0 ms (1001 pts) #Res BW 510 kHz #VBW 1.6 MHz #Sweep 100.0 ms (1001 pts)
so e sc sTarus
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8.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
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8.3.1.802.11a MODE IN THE 5.2 GHz BAND

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

Frequency

(MHz)

99% Bandwidth
Antenna O

(MHz)

99% Bandwidth
Antenna 1
(MHz)

99% Bandwidth
Antenna 2
(MHz)

99% Bandwidth
Antenna 3
(MHz)

5180

16.577

16.470

16.516

16.630

5200

16.450

16.574

16.386

16.496

= = = Keysight Spectrum Analyzes - AP2019.11.13, GA12485, Conducted &
o z T i Z e
enter Freq 5.180000000 GHz Center Freq: 5180000000 GHz enter Freq 5.180000000 GHz Center Freg: 5.180000000 GHz
3 —w. Trig: FreeRun AvglHold: 111 NEE Trig: Free Run AvgHeld: 111
HFGainLow #Anen: 30 dB Radio Device: BTS AFGain:Low #Anen: 30 dB Radio Device: BTS
Ref Offset 1453 dB Ref Offset 145 dB
10 dBidiv Ref 30.00 dBm 0 dBJdi Ref 30.00 dBm
Log Log
Center 5.18 GHz Span 40 MHz iCenter 5.18 GHz Span 40 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms #Res BW 300 kHz #VBW 910 kHz Sweep 1ms.
Occupied Bandwidth Total Power 10.0 dBm Occupied Bandwidth Total Power 9.47 dBm
16.577 MHz 16.470 MHz
Transmit Freq Error 40.640 kHz % of OBW Power 99.00 % Transmit Freq Error 2.301 kHz % of OBW Power 99.00 %
x dB Bandwidth 18.95 MHz xdB -26.00 dB x dB Bandwidth 20.06 MHz x dB -26.00 dB
— araus
= o =) [ Kot Spectrum Anlyzer - APZL8 1113, GAL2SS, Conducted &
T z . 03.27:46 M Dec 10,2019 L 2 NSED o
enter Freq 5.180000000 GHz Center Freq: 5.180000000 GHz Radio Sta-Nome | Center Freq: 5.180000000 GHz Radio
NT s Trig: FreeRun AvglHold: 111 s Trig: FreeRun Avg[Hold: 111
HFGainLow #Anen: 30 dB Radio Device: BTS sAnen: 30 dB Radio Device: BTS
Ref Offset 145 0B Ref Offset 1459 dB
10 dBidiv Ref 30.00 dBm 1BIdi Ref 30.00 dBm
Log Log
Center 5.18 GHz Span 40 MHz iCenter 5.18 GHz Span 40 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms #Res BW 300 kHz #VBW 910 kHz Sweep 1ms.
Occupied Bandwidth Total Power 10.7 dBm Occupied Bandwidth Total Power 9.65 dBm
16.516 MHz 16.630 MHz
Transmit Freq Error -24.823 kHz % of OBW Power 99.00 % Transmit Freq Error 66.137 kHz % of OBW Power 99.00 %
x dB Bandwidth 18.64 MHz xdB -26.00 dB x dB Bandwidth 18.51 MHz x dB -26.00 dB

LOW CHANNEL CHAIN 2

LOW CHANNEL CHAIN 3
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MID CHANNEL

g e = o ==
L Z o sl 03:48:40 M Dec 10,2019 . g NSEINT I 035231 M Dec 10,2013
. g
enter Freq 5. ZUODUODU?‘GHZ o $;:§;’::-;u: 200000000 E::gmnld‘ " Radio Std: Nane enter Fre 0 GHz N $::v.Fr'r:-:": 200000000 G::q\“uld " Radio Std: None
HFGainLow #Anen: 30 d8 Radio Device: BTS AFGain-Low sAuen: 30 dB Radio Device: BTS
Ref Offset 1453 dB Ref Offset 1454 dB
10 dBidiv Ref 30.00 dBm 10 dBidi Ref 30.00 dBm
Log Log
L i |
Center 5.2 GHz Span 40 MHz Center 5.2 GHz Span 40 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms. #Res BW 300 kHz #VBW 910 kHz Sweep 1ms.
Occupied Bandwidth Total Power 10.8 dBm Occupied Bandwidth Total Power 10.2 dBm
16.450 MHz 16.574 MHz
Transmit Freq Error 30.111 kHz % of OBW Power 99.00 % Transmit Freq Error 40.229 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.88 MHz xdB -26.00 dB x dB Bandwidth 19.38 MHz x dB -26.00 dB
o krans usc aus
e Tol=

= Ko =y
L u ] ENSE:L 035822 BN D2C 10,2018
enter Freq 5.200000000 GHz Center Freq: 5.200000000 GHz Radio Std: Nane
WE v Trig: Free Run AvglHold: 111

L z NSEINT I
‘Center Freq: 5.200000000 GHz
N A AT NFE = s Trig: FreeRun AvglHold: 111

104:07:35 PMDeC 10, 2015
Raio Std: Nne

HFGainLow #Anen: 30 dB Radio Device: BTS AFGain:Low #Anen: 30 dB Radio Device: BTS
Ref Offset 1454 dB. Ref Offset 1459 dB.
10 dBJdiv Ref 30.00 dBm 10 dBJdi Ref 30.00 dBm
Log Log
t
i
f

Center 5.2 GHz Span 40 MHz Center 5.2 GHz Span 40 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms. #Res BW 300 kHz #VBW 910 kHz Sweep 1ms.

Occupied Bandwidth Total Power 11.2 dBm Occupied Bandwidth Total Power 10.4 dBm

16.386 MHz 16.496 MHz

Transmit Freq Error 33.960 kHz % of OBW Power 99.00 % Transmit Freq Error 40.119 kHz % of OBW Power 99.00 %

x dB Bandwidth 19.42 MHz xdB -26.00 dB x dB Bandwidth 18.66 MHz x dB -26.00 dB
o smans s smatus

MID CHANNEL CHAIN 2

MID CHANNEL CHAIN 3
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HIGH CHANNEL

== =

[

e R 7 ENSE £4:20:44 PMDec 10, 2018 L R NSE INT | 04:24:15 PMDec 10, 2019
. .
enter Freq 5. 240000000"9“1 o $;:§;’::-;u: 240000000 E::gmnld‘ " Radio Std: Nane enter Fre 0 GHz N $::v.Fr'r:-:": 240000000 G::q\“uld " Radio Std: None
HFGainLow #Anen: 30 d8 Radio Device: BTS AFGain-Low sAuen: 30 dB Radio Device: BTS
Ref Offset 1452 dB Ref Offset 1466 dB
10 dBJdiv Ref 30.00 dBm 10 dBidi Ref 30.00 dBm
Log
|
Center 5.24 GHz Span 40 MHz iCenter 5.24 GHz Span 40 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms. #Res BW 300 kHz #VBW 910 kHz Sweep 1ms.
Occupied Bandwidth Total Power 10.3 dBm Occupied Bandwidth Total Power 9.91 dBm
16.585 MHz 16.480 MHz
Transmit Freq Error 39.925 kHz % of OBW Power 99.00 % Transmit Freq Error 25.419 kHz % of OBW Power 99.00 %
x dB Bandwidth 18.65 MHz xdB -26.00 dB x dB Bandwidth 19.28 MHz x dB -26.00 dB
o krans usc aus
Tl = Tol=
4.27:22 PMDec 10,2019 . 04:35:11 M Dec 10,2013

i R _
enter Freq 5.240000000 GHz
NFE

"~ Center Freq: 5.240000000 Gi

enter Freq 5. iz

Center Freq: 5.240000000 GHz Raio Std: None

Tams)

Hz Radic Std: Nane -
s Trig: FreeRun AvglHeld: 111 NFE s Trig: FreeRun Avg[Held: 111
HFGainLow #Anen: 30 d8 Radio Device: BTS AFGain-Low sAuen: 30 dB Radio Device: BTS
Ref Offset 1466 dB Ref Offset 1459 dB
10 dBidiv Ref 30.00 dBm 10 dBidi Ref 30.00 dBm
Log Log
i
| I 1

Center 5.24 GHz Span 40 MHz iCenter 5.24 GHz Span 40 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms. #Res BW 300 kHz #VBW 910 kHz Sweep 1ms.

Occupied Bandwidth Total Power 10.6 dBm Occupied Bandwidth Total Power 9.76 dBm

16.609 MHz 16.512 MHz
Transmit Freq Error 4.323 kHz % of OBW Power 99.00 % Transmit Freq Error 30.288 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.25 MHz xdB -26.00 dB x dB Bandwidth 18.92 MHz x dB -26.00 dB

sTaTUS

HIGH CHANNEL CHAIN 2

HIGH CHANNEL CHAIN 3
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8.3.2.802.11n HT20 MODE IN THE 5.2 GHz BAND

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

Frequency| 99% Bandwidth | 99% Bandwidth | 99% Bandwidth | 99% Bandwidth
Antenna O Antenna 1 Antenna 2 Antenna 3
(MHz) (MHz) (MHz) (MHz) (MHz)
5180 17.7572 17.6386 17.8024 17.8055
5200 17.7653 17.7028 17.8436 17.8285
5240 17.7502 17.7287 17.6922 17.7932
¥ Agilent 15:43:21 Oce 17, 2819 L Measure % Agilent 15:58:30 Oct 17, 2019 L Measure
| ] |
Ch Freq 5.18 GHz Trig Free Meas Off Ch Freq 518 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
| Channel Power!| Channel Power
APv10.4(181919),6GR12485, Conducted B APyv16.4¢101819),6GA1 2485, Conducted B
Ref 30 dBm #Rtten 30 dB Ref 30 dBm #Atten 30 dB
+Peak ‘ Occupied BH #Peak I Occupied BH
Log Log |
) 5 L 18 o =
dB/ dB/
0ffat 5 < ACP DFfst 5 < ACP
12.4 12.4
dB pocetflegni & I RTINS dB AR | T
“ } i Il Muti carrier ] ] Multi Carrier
Center 5.180 00 GHz Span 48 MHz Power Center 5.160 00 GHz Span 40 MHz Power
#Res BH 368 kHz #UBH 910 kHz  Sweep 1.066 ms (1000 pts) p s #Res B 208 kHz #UBH 916 kHz  Sweep 1.666 ms (1008 pts) b s
= = = = ower Stat = = = = ower Stat
Occupied Bandwidth Occ BH % Pur  99.80 % CCDF| Occupied Bandwidth Occ BH % PWr  99.00 7 CCDF
17.7572 MHz ® dB -26.06 dB 17.6386 MHz ®dB -26.00 dB
Transmit Freq Error  -48.243 kHz 1M°{§ Transmit Freq Error  2.912 kHz 1H°fr§
% dB Bandwidth 208.415 MHz B % dB Bandwidth 20.087 MHz v
| |
#- Agilent 16:01:82 Oct 17, 2619 L Measure ¥% Agilent 16:13:41 Oct 17, 2019 L Measure
| ] |
Ch Freq G5.18 GHz Trig Free Meas Off Ch Freq 5.18 GHz Trig Free Meas Off|
Occupied Bandwidth Auverages: 1 I Occupied Bandwidth Averages: 1 I
| IChannel Power| IChannel Power
APw10.40181919),GA12485, Conducted B APv10.4(181819),6GA12485, Conducted B
Ref 30 dBm #ftten 30 dB Ref 38 dBm #Atten 38 dB
Peak ‘ Occupied BH #Peck I ‘ Dccupied BH
Lag I Log | |
i ¢ b i) o >
B/ dB/
Dffat E = ACP 0ffst = € ACP
12.4 12.4
dB } I 1 N N dB . { . .
} } f| Murti carrier | | Multi Carrier
Center 5.189 B8 Gz Span 49 Mz Power Center 5.160 B9 GHz Span 46 Mz Power
#Res BH 308 kHz #UBH 918 kHz  Sweep 1066 ms (1000 pts) ’ S #Res BH 300 kHz #UBH 918 kHz  Sweep 1.B6G ms (1000 pts) b S
= = = = ower Stat = = = = ower Stat
Occupied Bandwidth Occ BW % Pur  99.00 % CCDF| Occupied Bandwidth Occ BH Z PWr  99.00 7 CCDF
17.8024 MHz ® dB  -26.00 dB 17.8655 MHz ® dB -26.00 dB
Transmit Freq Error  -2.380 kHz PO{S Transmit Freq Error  §.548 kHz Po{g
% dB Bandwidth 20062 MHz 0 ® B Banduidth 20.002 MHz °
| |
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