REPORT NO: R13510374-E4 DATE: 2021-04-25
FCC ID: SBVRM038 IC: 56373A-RM038

9.3.8.802.11n HT20 MODE IN THE 5.8 GHz BAND

2TX Chain 0 + Chain 1 CDD MODE

Channel|Frequency| 99% Bandwidth | 99% Bandwidth
Chain 0 Chain 1
(MHz) (MHz) (MHz)

Low 5745 18.029 17.978

Mid 5785 18.065 18.032
High 5825 18.170 18.025

LOW CHANNEL

i KcysnghtsznmmAmbyzs Amz\s.lswwmaazMoR ) == B [ AniMel Amzumum/waﬁzmon o e
[ [_senseant ALIGN AUTO __[05:35:36 PMMar 17, 2021 ] ALIGN AUTO__[06:13:38 PMMar 17, 2021
enter Fre 5 745000000 GHz Center Freq: 5.745000000 GHz Radio Std: None Frequency Center Freg 5 745000000 GHz Camer Freq 5745onnonn GHz Radio Std: None Frequency
~emer == Trig: FreeRun Avg|Hold: 2020 == Trig: Fr Avg|Hold: 20/20
#FGain:Low  #Atten: 30 dB Radio Device: BTS AFGantow | #Aten 30 iy Radio Device: BTS
Ref Offset 128 dB Ref Offset 12.8 dB
10 dBIdiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
ot CenterFreq ! ‘ Center Freq|
00 5.745000000 GHz 100 5.745000000 GHz
00 100
200 b ity y)
00
100 w00
800
Center 5.745 GHz Span 40 MHz, CF Step Center 5.745 GHz Span 40 MHz CFStep
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms 4,000000 ME #Res BW 300 kHz #VBW 910 KHz Sweep 1ms 4000000 Miy
Auto Man| lAuto Man|
Occupied Bandwidth Total Power 22.7 dBm [o] i idth Total Power 22.7 dBm
18.029 MHz FreqOffset 17.978 MHz FreqOffset
Transmit Freq Error ~ -35.048 kHz ~ OBW Power 99.00 % oKz Transmit Freq Error ~ -49.707kHz ~ OBW Power 99.00 % oHz
x dB Bandwidth 29.13 MHz xdB -26.00 dB x dB Bandwidth 34.07 MHz xdB -26.00 dB
sc status usc sTatus
[ e — oo s o L i e oo )
[_senseant ALIGN AUTO__[05:41:16 PMMar 17, 2021 SENseaNT] ALIGN AUTO__[06:20:11 PMMar 17, 2021
Center Freq: 5.785000000 GHz Radio Std: None Frequency Cenler Freg 5 785000000 GHz cemer Freq 5.785000000 GHz Radio Std: None Frequency
== Trig: Free Run Avg|Hold: 20/20 == Trig: Free Run Avg|Hold: 20/20
#FGain:Low  #Atten: 30 dB Radio Device: BTS AFGanow | #Asen: 304D Radio Device: BTS
Ref Offset 12.84 dB. Ref Offset 12.84 dB
10 dBidiv Ref 30.00 dBm 10 dBIdiv. Ref 30.00 dBm
Log | -od I [
o CenterFreq A ‘ CenterFreq|
00 ‘ 5.785000000 GHz 100 ‘ 1 5.785000000 GHz

00 100
200

00 00

800

Center 5.785 GHz Span 40 MHz F step Center 5.785 GHz Span 40 MHz p—
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms, 4,000000 MHZ #Res BW 300 kHz #VBW 910 kHz Sweep 1ms 4.000000 MHZ
|Auto Man| lAuto Man|

Occupied Bandwidth Total Power 22.5dBm [o] i idth Total Power 22.8 dBm
18.065 MHz FreqOffset| 18.032 MHz FreqOffset
Transmit Freq Error -55.685 kHz OBW Power 99.00 % OHz Transmit Freq Error -89.109 kHz OBW Power 99.00 % OHz

x dB Bandwidth 32.38 MHz x dB -26.00 dB x dB Bandwidth 30.83 MHz x dB -26.00 dB

s status s sratus

MID CHANNEL CHAIN 0 MID CHANNEL CHAIN 1
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

HIGH CHANNEL

[B5 Keysight Spectrum Analyzer - AP2021.3.16,84740/ 40852 MOR-CON2 oo s (B Keysight Spectrum Analyzer - AP20213.16,84740/ 40852 MOR-CON2 oo )
L [ m [soa oc [ senseant ALIGN AUTO__[05:53:18 PMMar 17, 2021 . w500 DC SENseaNT] ALIGNAUTO__[06:25:12 PMMar 17, 2021
ICenter Freq 5.825000000 GHz Center Freq: 5.825000000 GHz Radio Std: None Frequency Center Freq 5.825000000 GHz Center Freq: 5.825000000 GHz Radio Std: None Frequency
~emer == Trig: Free Run Avg|Hold: 20/20 == Trig: Free Run Avg|Hold: 20/20
#FGain:Low  #Atten: 30 dB Radio Device: BTS #FGain:ow  #Atten: 30 dB Radio Device: BTS
Ref Offset 12.89 dB. Ref Offset 12.89 dB
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
o CenterFreq A CenterFreq|
00 ‘ 5.825000000 GHz 100 ‘ ‘ 5.825000000 GHz
00 10
200 |l = I N1 200 |t
100 w00
500
Center 5.825 GHz Span 40 MHz, Center 5.825 GHz Span 40 MHz CFStep
#Res BW 300 kHz #VBW 910 kHz Sweep 1ms, 4,000000 MHZ #Res BW 300 kHz #VBW 910 kHz Sweep 1ms 4.000000 MHZ
lAuto Man| lAuto Man|
Occupied Bandwidth Total Power 22.3 dBm [o] idth Total Power 22.0 dBm
18.170 MHz FreqOffset 18.025 MHz FreqOffset|
Transmit Freq Error ~ -89.415kHz ~ OBW Power 99.00 % oKz Transmit Freq Error ~ -79.378 kHz ~ OBW Power 99.00 % OHz
x dB Bandwidth 32.63 MHz xdB -26.00 dB x dB Bandwidth 30.83 MHz xdB -26.00 dB
sc status usc status
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REPORT NO: R13510374-E4

FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

9.4. 6 dB BANDWIDTH

LIMITS

FCC §15.407 (e)

RSS-247 6.2.4.1

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

RESULTS

9.4.1. 802.11a MODE IN THE 5.8 GHz BAND

2TX Chain 0 + Chain 1 CDD MODE

Channel|Frequency| 6dB BW | 6 dB BW [Minimum
Chain 0 | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)
Low 5745 16.300 16.390 0.5

Mid

5785

16.515 16.435

0.5

High

5825

16.475 16.465

0.5

LOW CHANNEL

ssssss

[B5 Keysight Spectrum Analyzer - AP2021.3.16,54740/ 40852 MOR-CON2 (== (B Keysight Spectrum Analyzer - AP20213.16,84740/ 40852 MOR-CON2 oo )
L % [0 OC [ senseant ALIGN AUTO 03pM . L w500 DC SENSEINT] F
Center Freq 5.745000000 GHz i #Avg Type: RMS TRACE[TS 3 5 5 requency Center Freq 5.745000000 GHz | #Avg Type: RMS e[ requency
PNo-Fast == Trig: FreeRun AvglHold: 2020 e PNG: Fast == Trig: Free Run AvglHold: 20/20 e
IFGainiLow  #Atten: 30 dB oerlP IFGain:Low #Atten: 30 dB oeTlP
Auto Tune| Auto Tune|
Ref Offset 12.8 dB. Ref Offset 12.8 dB.
10 dBidiv  Ref 20.00 dBm 10 dBidiv  Ref 20.00 dBm
Log Log
CenterFreq CenterFreq|
5745000000 GHz 5.745000000 GHz
3 : ” 0
StartFreq N StartFreq|
5720000000 GHz 5720000000 GHz
Stop Freq Stop Freq|
5770000000 GHz 5770000000 GHz
. CF Step o CF Step
5.000000 MHz| : 5000000 MHz|
Auto Man| lAuto Man|
Freq Offset| Freq Offset|
0Hz 0 He|
ICenter 5.74500 GHz Span 50.00 MHz Center 5.74500 GHz Span 50.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts)

LOW CHANNEL CHAIN 0

LOW CHANNEL CHAIN 1
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IC: 56373A-RM038

MID CHANNEL

[B5 Keysight Spectrum Analyzer - AP2021.3.16,84740/ 40852 MOR-CON2 oo s (B Keysight Spectrum Analyzer - AP20213.16,84740/ 40852 MOR-CON2 oo e
L [ senseant ALIGN AUTO__[08:14:12 PMMar 17, 2021 . w500 DC SenseanT] UTo[08:26:05 pmvar 17,2021
- #Avg Type: RMS Frequency [Center Freq 5.785000000 GHz . #Avg Typ TRacE[ o355 6|  Frequency
PNO:Fast == Trig: Free Run Avg|Hold: 20120 b | PNO: Fast —»—~ 11ig: Free Run AvglHold: 20/20 ‘” |
IFGain:Low #Atten: 30 dB il IFGain:Low #Atten: 30 dB oerlP
Auto Tune| N Auto Tune|
Ref Offset 12.84 dB AMkr1 16 515 MHZ| Ref Offset 12.84 dB AMKr1 16.435 MH2|
19 geidiv_Ref 20.00 dBm 0.350 dB 19 geidly_Ref 20.00 dBm 0.507 dB
CenterFreq CenterFreq|
100 5.785000000 GHz 100 5.785000000 GHz
0.00 O o o ok
P | ' StartFreq| W 0 StartFreq|
0 5760000000 GHz 0 5760000000 GHz
o StopFreq e StopFreq
5.810000000 GHz A 5.810000000 GHz
f
100 00 CF Step
5.000000 MHz] 5.000000 MHz|
Auto Man| |Auto Man|
. Freq Offset| . Freq Offset|
: 0Hz : 0 He|
0 00
ICenter 5.78500 GHz Span 50.00 MHz Center 5.78500 GHz Span 50.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts] #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts)
sc status s status
AP0t =@ = [o o ms)
[ & [s0a oc [ senseant ALIGN AUTO__[08:15:58 PMMar 17, 2021 Frequency . R 509 DC SenseanT] T JT0_[08:26:49 phiMar 17, 2021 Frequency
g TRAcE] s C #Avg T S IRERET]
SR B eI O G::f)_ Fast == Trig: FreeRun AvgHod: 2020 T : KT U G:,',% Fast _,_l Trig: Free Run AveiHora: 2020 ™ i
IFGain:Low #Atten: 30 dB oer IFGain:Low #Atten: 30 dB oerlP
Auto Tune| N Auto Tune|
RefOffset 12:89 B AMKr1 16.475 MH2] Ref Offset 12.89 4B AMKr1 16.465 MH2]
19geidiv_Ref 20.00 dBm 0.063 dB 19 geidiv_Ref 20.00 dBm 0.446 dB
CenterFreq CenterFreq|
100 5.825000000 GHz 100 5.825000000 GHz
0.00 . 0m
>X< ! . StartFreq| >X< ¢ . StartFreq|
o 5.800000000 GHz o 5.800000000 GHz
oo StopFreq e StopFreq
5.850000000 GHz i 5.850000000 GHz
0o CF Step| 00 CF Step|
5.000000 MHz| 5.000000 MHz|
Man| Man|
500 500
. Freq Offset| . Freq Offset|
’ OHz ‘ 0Hz
00 00
ICenter 5.82500 GHz Span 50.00 MHz Center 5.82500 GHz Span 50.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts)
sc status usc status
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

9.4.2. 802.11n HT20 MODE IN THE 5.8 GHz BAND

2TX Chain 0 + Chain 1 CDD MODE

Channel|Frequency] 6 dB BW | 6 dB BW [Minimum
Chain0 | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)
Low 5745 17.680 17.605 0.5

Mid

5785

17.560

17.655

0.5

High

5825

17.685

17.600

0.5

LOW CHANNEL

[ "~ AP202L Y oN2 Lo & ) & Analyzer - AP2021 o |[& |utn)
L [ m [s0a oc [ senseant ALIGN AUTO _[08:16:54 pMMar 17, 2021 Frequency . R [509 DC SensenT] ALIGN AUTO [08:24:39 PMMar 17, 2021 Frequency
g Type: RMS TRAGE[T 23 15 6 #Avg Type: RMS TRACE] 23 15 6
enter Freq 5.745000000 GE«%)_ Fast _._‘ Trig: Free Run AvglHold: 2020 T } T T A0 G:,',% Fast = Trig: FreeRun AvglHold: 20/20 ™ :}
IFGainiLow  #Atten: 30 dB oerlP IFGain:Low #Atten: 30 dB oeTP
Auto Tune| Auto Tune|
Ref Offset 12.8 dB Ref Offset 12.8 dB
10 dBidiv  Ref 20.00 dBm 10 dBidiv  Ref 20.00 dBm
Log Log
CenterFreq CenterFreq|
0. 5745000000 GHz 10 i i 5.745000000 GHz
oco o $
>X< <> StartFreq| A StartFreq|
o 5720000000 GHz | 5720000000 GHz
oo StopFreq I StopFreq
5770000000 GHz 5770000000 GHz
. CF Step w0 CF Step
! 5.000000 MHz| 5000000 MHz|
Auto Man| |Auto Man|
500
. Freq Offset Freq Offset
: OHz 0Hz
00
ICenter 5.74500 GHz Span 50.00 MHz Center 5.74500 GHz Span 50.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts)
sc status s status
T Spectm Amdeer - APIOTL3 18 ST TG VIOR O oo e ey Spectm Ansyeer - APVRL3 16 TR OERE MIOR. CONE =To )
L [ r [s02 oc [ sensean ALIGN AUTO __[08:19:22 PMMar 17, 2021 Frequency L R [s00 C | SeNse:nT] ALIGN AUTO__[08:24:00 PMMar 17, 2021 Frequency
#Avg Type: RMS TRACE[TD 345 6 #Avg Type: RMS TRACE| 56
R S XU G,!ié: Fast ___‘ Trig: Free Run AvglHold: 20/20 T } Sociee s G:,'.% Fast _._l Trig: Free Run AvglHold: 20/20 v 7}
IFGain:Low  #Atten: 30 dB oerlP IFGain:Low  #Atten: 30 dB oerlP
Auto Tune| Auto Tune|
Ref Offset 12.84 dB Ref Offset 12.84 dB
10 dBidiv  Ref 20.00 dBm 10 dBidiv  Ref 20.00 dBm
Log Log
CenterFreq| CenterFreq|
o 5.785000000 GHz 10 5.785000000 GHz
y (] ,
000 0o
g StartFreq X ¢ StartFreq|
o 5760000000 GHz 5.760000000 GHz
oo StopFreq StopFreq
5.810000000 GHz 5.810000000 GHz
00 - - .
e 5.000000 MHz o 5000000 MHz]
Auto Man| lAuto Man|
500
. Freq Offset Freq Offset
: OHz 0Hz
00
ICenter 5.78500 GHz Span 50.00 MHz Center 5.78500 GHz Span 50.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts)
sc status s starus
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FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

HIGH CHANNEL

[B5 Keysight Spectrum Analyzer - AP2021.3.16,84740/ 40852 MOR-CON2 oo s (B Keysight Spectrum Analyzer - AP20213.16,84740/ 40852 MOR-CON2 oo )
L [ m [soa oc [ senseant ALIGN AUTO__[08:21:18 PMMar 17, 2021 = . w500 DC SenseanT] ALIGN AUTO F
Center Freq 5.825000000 GHz - #Avg Type: RMS 56 requency [Center Freq 5.825000000 GHz . #Avg Type: RMS requency
PNO:Fast == Trig: Free Run Avg|Hold: 20120 b | PNO: Fast —»—~ 11ig: Free Run AvglHold: 20/20
IFGainiLow  #Atten: 30 dB verlP IFGainlow  #Atten: 30 dB
Auto Tune| Auto Tune|
Ref Offset 12.89 dB Ref Offset 12.89 dB
10 dBidiv  Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Log Log
CenterFreq CenterFreq|
00 5.825000000 GHz 100 5.825000000 GHz
0.00 bt 00 W
>X< <> StartFreq| >/\< 0 StartFreq|
0 5.800000000 GHz . 5.800000000 GHz
o StopFreq StopFreq
5.850000000 GHz I 5.850000000 GHz
I
00 o CF Step
! 5.000000 MHz] o 5.000000 MHz|
Auto Man| lAuto Man|
. Freq Offset| Freq Offset|
: 0Hz 0 He|
ICenter 5.82500 GHz Span 50.00 MHz Center 5.82500 GHz Span 50.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts)
sc status s status
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REPORT NO: R13510374-E4 DATE: 2021-04-25
FCC ID: SBVRM038 IC: 5373A-RM038

9.5. OUTPUT POWER AND PSD

LIMITS

FCC §15.407
Band 5.15-5.25 GHz

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

Bands 5.25-5.35 GHz and 5.47-5.725 GHz

The maximum conducted output power over the frequency bands of operation shall not exceed
the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26 dB emission bandwidth in
megahertz. In addition, the maximum power spectral density shall not exceed 11 dBm in any 1
megahertz band. If transmitting antennas of directional gain greater than 6 dBi are used, both
the maximum conducted output power and the maximum power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Band 5.725-5.85 GHz

The maximum conducted output power over the frequency band of operation shall not exceed 1
W. In addition, the maximum power spectral density shall not exceed 30 dBm in any 500-kHz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi. However, fixed point-to-
point U-NII devices operating in this band may employ transmitting antennas with directional
gain greater than 6 dBi without any corresponding reduction in transmitter conducted power.
Fixed, point-to-point operations exclude the use of point-to-multipoint systems, omnidirectional
applications, and multiple collocated transmitters transmitting the same information.
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RSS-247

Band 5.15-5.25 GHz

The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dBm, whichever power is
less. B is the 99% emission bandwidth in megahertz. The e.i.r.p. spectral density shall not
exceed 10 dBm in any 1.0 MHz band.

Band 5.25-5.35 GHz
The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.

The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater
than 500 mW shall implement TPC in order to have the capability to operate at least 6 dB below
the maximum permitted e.i.r.p. of 1 W.

Bands 5.47-5.6 GHz and 5.65-5.725 GHz
The maximum conducted output power shall not exceed 250 mW or 11 + 10 log10B, dBm,
whichever is less. The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.

The maximum e.i.r.p. shall not exceed 1.0 W or 17 + 10 log10B, dBm, whichever is less. B is
the 99% emission bandwidth in megahertz. Note that devices with a maximum e.i.r.p. greater
than 500 mW shall implement TPC in order to have the capability to operate at least 6 dB below
the maximum permitted e.i.r.p. of 1 W.

Band 5.725-5.85 GHz

The maximum conducted output power shall not exceed 1 W. The power spectral density shall
not exceed 30 dBm in any 500 kHz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the power spectral density
shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.
However, fixed point-to-point devices operating in this band may employ transmitting antennas
with directional gain greater than 6 dBi without any corresponding reduction in transmitter
conducted power. Fixed point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications and multiple collocated transmitters transmitting the same
information.

TEST PROCEDURE

The measurement method used for output power is KDB 789033 D02 v02r01, Section E.3.b
(Method PM-G).

The measurement method used for power spectral density is KDB 789033 D02 v02r01, Section
F
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DIRECTIONAL ANTENNA GAIN

For2 TX:

Tx chains are uncorrelated for power and correlated for PSD due to the device supporting CDD
in all MIMO modes. The directional gains are as follows:

Chain 0 | Chain 1 | Uncorrelated Chains Correlated Chains
Antenna | Antenna Directional Directional
Band Gain Gain Gain Gain
(GHz) (dBi) (dBi) (dBi) (dBi)
5.2 1.9 1.2 1.56 4.57
5.3 1.6 2.0 1.80 4.81
5.6 1.6 3.0 2.36 5.34
5.8 0.6 1.9 1.30 4.28

RESULTS
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FCC ID: SBVRM038

DATE: 2021-04-25
IC: 5373A-RM038

9.5.1. 802.11a MODE IN THE 5.2 GHz BAND

2TX Chain 0 + Chain 1 CDD MODE (FCC+IC) MOBILE

Test Engineer:

84740/40882

Test Date:

2021-03-16

Bandwidth and Antenna Gain

Channel | Frequency Min Directional | Directional
99% Gain Gain
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi)
Low 5180 16.6082 1.56 4.57
Mid 5200 16.5670 1.56 4.57
High 5240 16.6180 1.56 4.57
Limits
Channel | Frequency FCC ISED Max Power FCC | ISED | PSD
Power EIRP ISED Limit PSD eirp | Limit
Limit Limit Power Limit | PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm/1 | (dBm/ | (dBm/
MHz) |1MHz) | 1MHz)
Low 5180 24.00 22.20 20.64 20.64 11.00 [ 10.00 | 5.43
Mid 5200 24.00 22.19 20.63 20.63 11.00 [ 10.00 | 5.43
High 5240 24.00 22.21 20.65 20.65 11.00 [ 10.00 | 5.43
| Duty Cycle CF (dB)| 2.70 Included in Calculations of Corr'd PSD
Output Power Results
Channel [ Frequency| Chain0 Chain 1 Total Power | Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 12.75 12.37 15.57 20.64 -5.07
Mid 5200 12.57 12.58 15.59 20.63 -5.05
High 5240 12.82 12.80 15.82 20.65 -4.83
PSD Results
Channel [ Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/1MHz) [ (dBm/1MHz)| (dBm/1MHz) | (dBm/1MH| (dB)
z
Low 5180 -1.47 -0.75 4.62 5.4)3 -0.81
Mid 5200 -1.46 -1.21 4.38 5.43 -1.05
High 5240 -0.60 -0.72 5.05 5.43 -0.38
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LOW CHANNEL

[B5 Xeyright Spectrum Anclyzer - AP20ZL3 ,£4740/ 40882 MOR-CONZ To e B Keysih Spectrum Analyzer - AP2021.3984740/40852 MOR-CON2 [
L R [s0a oc | SENSEINT] - C R [s00 oc | I SENSEANT ALIGN AUTO
#Avg Type: RMS Frequency ] #Avg Type: RMS Frequency
PNO: Wide —>~ 1rig: Free Run Avg|Hold: 100/100 PNO: Wide —>— Trig: Free Run Avg|Hold: 100/100
IFGainilow  #Atten: 30 dB IFGainiLow  #Atten: 30 dB
Auto Tune| Auto Tune|
Ref Offset 12.09 dB Ref Offset 1200 dB
10 dBidiv__Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
20 CenterFreq| . Center Freq|
00 5.180000000 GHz 00 5.180000000 GHz|
S 4
00 00
00 100
| StartFreq| StartFreq|
oo 5.165000000 GHz @0 5.165000000 GHz
100 0
00 00
- Stop Freq| - Stop Freq|
5195000000 GHz 5.195000000 GHz]
500 600
Center 5.18000 GHz Span 30.00 MHz. CF Step| Center 5.18000 GHz Span 30.00 MHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (601 pts) 3.000000 MHz| #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (601 pts) 3.000000 MHz|
pute Man) I o [pute Man
5.180 00 GHz -3441dBm  Band Power k! &18000cHz 2724dBm" Band Power 16,61 MHz 10.265 dB.
518345 GHz 1.465 dBm Freqoffset 2 . z 0 m Freqoffset
L OHz| 4 | 0Hz
6
7
8
9
10
a 1 L
usa sTatus = starus
[B Keysight Spectrum Analyzer - AP2021.3.9 84740740882, MOR-CON2 =T B Keysight Spectrum Analyzer - AP20213.9,84740/40882, MOR-CON2. o) & Jus)
T R [s0a oc | SENSEINT] [ AIGNAUTO [10:03:17 Piabar 16,2021 C R [s0e oc SENSEANT ALIGN AUTO__[11:11:27 PMMar 16, 2021
] #Avg Type: TRAC Frequency ] #Avg Type: RMS TRACE] 5% Frequency
NG Wide == Trig: Free Run AvglHold: 1001100 TveElA N0 Wide == Trig: FreeRun ‘AvglHold: 100/100 E(A +
IFGain:Low #Atten: 30 dB oerlA IFGain:Low #Atten: 30 dB A
Auto Tune| Auto Tune|
Ref Offset 12.1 dB Ref Offset 121 dB
10 dB/div__Ref 30.00 dBm 10 dBidiv__ Ref 30.00 dBm
Log Log
20 CenterFreq| . Center Freq|
00 5200000000 GHz 00 a 5.200000000 GHz|
o 00
e StartFreq| oo StartFreq
w0 5.182500000 GHz| @0 5.185000000 GHz|
100 h 10
00 g
- Stop Freq| - Stop Freq|
5217500000 GHz 5.215000000 GHz|
500 600
Center 5.20000 GHz Span 35.00 MHz. CF Step| Center 5.20000 GHz Span 30.00 MHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (601 pts) 3.500000 MHz| #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (601 pts) 3.000000 MHz|
lAuto Man| lAuto Man
Fi DT FUNCT] Fi DTH
1N 1 5.200 00 GHz 3890 dBm Band Power  16.65 MHz ! 820000z 3314dBm" Band Power 16,67 MHz 9.660 dB
2 N f X H EY . iz A
3 £20268 Ghz 462 dBm FreqOffset| 3 " Freq Offset|
4 4
5 L OHz| 5 I 0 He|
6 6
7 7
8 8
9 9
10 10
1 o 1 L
usa sTatus = starus

Page 60 of 186

UL LLC

12 Laboratory Dr., RTP, NC 27709; USA
This report shall not be reproduced except in full, without the written approval of UL LLC.

TEL: (919) 549-1400




REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

HIGH CHANNEL
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REPORT NO: R13510374-E4 DATE: 2021-04-25
FCC ID: SBVRM038 IC: 5373A-RM038

9.5.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND

2TX Chain 0 + Chain 1 CDD MODE (FCC+IC) MOBILE

Test Engineer: | 84740/40882
Test Date: | 2021-03-16

Bandwidth and Antenna Gain

Channel | Frequency Min Directional | Directional
99% Gain Gain
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi)
Low 5180 17.6900 1.56 4.57
Mid 5200 17.6570 1.56 4.57
High 5240 17.7180 1.56 4.57
Limits
Channel | Frequency FCC ISED Max Power FCC ISED PSD
Power EIRP ISED Limit PSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm/ | (dBm/ | (dBm/
1MHz) | 1MHz) | 1MHz)
Low 5180 24.00 22.48 20.92 20.92 11.00 | 10.00 5.43
Mid 5200 24.00 22.47 20.91 20.91 11.00 | 10.00 5.43
High 5240 24.00 22.48 20.92 20.92 11.00 | 10.00 5.43
| Duty Cycle CF (dB)l 2.15 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency| Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 12.80 12.76 15.79 20.92 -5.13
Mid 5200 12.64 12.75 15.71 20.91 -5.20
High 5240 12.62 12.53 15.59 20.92 -5.34
PSD Results
Channel | Frequency| Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHz) 1MHz) 1MHz)
Low 5180 -1.89 -0.60 3.96 5.43 -1.47
Mid 5200 -0.37 -0.72 4.62 5.43 -0.81
High 5240 -0.71 -0.10 4.76 5.43 -0.67
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FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

HIGH CHANNEL

[BE Xeyvight Spectrum Analyzer - AP202L3 9 SATAA0BE2 MR- CONZ =loh B Keysight Spectram Analyzer - AP2021.35E4740/40852 MOR CONZ ==
L W [s0a 0C | SENSEINT] [ ALIGNAUTO [10:35:25 PMitar 16,2021 . R [500 oc | T SENSEINT] [ AIGNAUTO [11:29:12 PMMar1s, 2021
#Avg Type: RMS TRAGE]. 2 5 1 5 Frequency ] v R Y Frequency
NG Wide == Trig: Free Run Avg[Hold: 100/100 TYPE[B Wi NG Wide == Trig: FreeRun AvglHold: 1001100 TveEla
IFGain:Low #Atten: 30 dB DETIA IFGain:Low #Atten: 30 dB oeT/A
Auto Tune| Auto Tune|
Ref Offset 12.3 dB Ref Offset 12.3 dB
10 dBidiv__Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
- CenterFreq - CenterFreq
00 5.240000000 GHz 0 a 5.240000000 GHz|
0m 00
vo StartFreq| o StartFreq|
oo 5219500000 GHz 0 5.224500000 GHz|
100 200
100 w00k
oy StopFreq . Stop Freq
5260500000 GHz| ) 5255500000 GHz
. 600
Center 5.24000 GHz Span 41.00 MHz ep Center 5.24000 GHz Span 31.00 MHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (601 pts) 4.100000 MHz| #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (601 pts) 3.100000 MHz|
T < v > ForcToT Ve il Man FUNCTION WoT B Man)
1N T 5.240 00 GHz -2.757dBm  Band Power  17.86 MHz 10315 dB - 1 524600 Gz -1368dBm  and Power17.72Mhz 11.013dB
2 N f 524123 GHz 0.712dBm X iz 0102 dBm
3 Freq Offset| 3 Freq Offset|
4 OHz H 0 Hz
6 6
7 7
8 8
9 9
10 10
1" 1 L
= fsatus sc starus

Page 64 of 186

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA

TEL: (919) 549-1400

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



DATE: 2021-04-25
IC: 5373A-RM038

REPORT NO: R13510374-E4
FCC ID: SBVRM038

9.5.3. 802.11a MODE IN THE 5.3 GHz BAND

2TX Chain 0 + Chain 1 CDD MODE (FCC)

Test Engineer:

84740/40882

Test Date:

2021-03-16

Bandwidth, Antenna Gain, and Limits

Channel| Frequency Min Directional Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/1MHz)
Low 5260 31.70 1.80 4.81 24.00 11.00
Mid 5300 34.00 1.80 4.81 24.00 11.00
High 5320 31.55 1.80 4.81 24.00 11.00
| Duty Cycle CF (dB)l 2.70 Included in Calculations of Corr'd PSD
Output Power Results
Channel| Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 16.72 17.11 19.93 24.00 -4.07
Mid 5300 16.99 16.95 19.98 24.00 -4.02
High 5320 16.32 16.25 19.30 24.00 -4.70
PSD Results
Channel | Frequency Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) (dB)
Low 5260 3.98 3.57 9.49 11.00 -1.51
Mid 5300 4.06 3.57 9.53 11.00 -1.47
High 5320 2.83 3.53 8.90 11.00 -2.10
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REPORT NO: R13510374-E4
IC: 56373A-RM038

FCC ID: SBVRM038
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REPORT NO: R13510374-E4 DATE: 2021-04-25
IC: 56373A-RM038

FCC ID: SBVRM038

HIGH CHANNEL
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 5373A-RM038

2TX Chain 0 + Chain 1 CDD MODE (IC)

Test Engineer: | 84740/40882
Test Date: | 2021-03-16

Bandwidth, Antenna Gain, and Limits

Channel| Frequency Min Directional Directional Power PSD
99% Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/1MHz)
Low 5260 17.0300 1.80 4.81 23.31 11.00
Mid 5300 16.8860 1.80 4.81 23.28 11.00
High 5320 16.8550 1.80 4.81 23.27 11.00
| Duty Cycle CF (dB)l 2.70 Included in Calculations of Corr'd PSD
Output Power Results
Channel| Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 16.72 17.11 19.93 23.31 -3.38
Mid 5300 16.99 16.95 19.98 23.28 -3.29
High 5320 16.32 16.25 19.30 23.27 -3.97
PSD Results
Channel| Frequency Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) (dB)
Low 5260 3.98 3.57 9.49 11.00 -1.51
Mid 5300 4.06 3.57 9.53 11.00 -1.47
High 5320 2.83 3.53 8.90 11.00 -2.10
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LOW CHANNEL

[B5 Xeyright Spectrum Anclyzer - AP20ZL3 ,£4740/ 40882 MOR-CONZ To e B Keysih Spectrum Analyzer - AP2021.3984740/40852 MOR-CON2 [
L 3 oc SENSEINT] A C R [s00 oc | I SENSEANT ALIGN AUTO
#Avg Type: RMS Frequency #Avg Type: RMS Frequency
PNO: Fast —>— 1"ig: FreeRun Avg|Hold: 1001100 PNO: Fast —— Trig: FreeRun Avg|Hold: 1001100
IFGainiLow  #Atten: 30 dB IFGainiow  #Atten: 30 dB
Auto Tune| Auto Tune|
Ref Offset 12.41 dB Ref Offset 12.41 dB
10 dB/div__Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
20 CenterFreq| . Center Freq|
00 5.260000000 GHz 00 7y 5.260000000 GHz|
00 00
00 100
StartFreq| StartFreq|
oo - 5.229500000 GHz| @0 I - 5236500000 GHz
100 I 1
00 00
- Stop Freq| . Stop Freq|
5.200500000 GHz 5.283500000 GHz|
500 600
Center 5.26000 GHz Span 61.00 MHz CF Step| Center 5.26000 GHz Span 47.00 MHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (601 pts) 6.100000 MHz| #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (601 pts) 4.700000 MHz|
— Van i fute Man
5.260 00 GHz 2520dBm  Band Power k! 626000 Ghz 1704dBm " Band Power 17.03 MHz 14.331dB
5.26 ¥ .
163 GHz 3984 dBm FreqOffset : = m FreqOffset]
L OHz| 4 | 0Hz
6
7
8
9
10
a 1 L
usa sTatus = starus
[B Keysight Spectrum Analyzer - AP2021.3.9 84740740882, MOR-CON2 =T B Keysight Spectrum Analyzer - AP20213.9,84740/40882, MOR-CON2. o) & Jus)
T R [s0a oc | SENSEINT] [ AIGNAUTO [10:43:12Piivar 16,2021 C R [s00 oc | I SENSEANT ALIGN AUTO [ 11:37:12 PMMar 16, 2021
#Avg Type: TRAC Frequency ] #Avg Type: RMS TRACE] 5% Frequency
PNO: Fast == Trig: FreeRun AvglHold: 1001100 TveElA PNO-Fasi == Trig: FreeRun ‘AvglHold: 100/100 A +
IFGainiLow  #Atten: 30 dB il IFGainilow  #Atten: 30 dB A
Auto Tune| Auto Tune|
Ref Offset 12.61 dB Ref Offset 1261 dB
10 dB/div__Ref 30.00 dBm 10 dBidiv__ Ref 30.00 dBm
Log Log
20 CenterFreq| . Center Freq|
00| & 5.300000000 GHz| 00 o 5.300000000 GHz|
00 00
e StartFreq| oo StartFreq
oo 5.269500000 GHz 20 5.274500000 GHz
00 : 10
00 00
- Stop Freq| - Stop Freq|
5.330500000 GHz 5.325500000 GHz|
00 600
Center 5.30000 GHz Span 61.00 MHz CF Step| Center 5.30000 GHz Span 51.00 MHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (601 pts) 6.100000 MHz| #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (601 pts) 5.100000 MHz|
lAuto Man| lAuto Man
L x ___ | F NIDTH FUNCTI E F DTH
1N 1 5.300 00 GHz 1959dBm Band Power  20.84 MHz 15124 dB ! §300 000 Gz 1379dBm " Band Power 16.89 MHz 14.273dB
2 N f 5.298 27 GH: . iz ¥ m
2 98 27 GHz 4059 dBm FreqOffset 2 FreqOffset
4 4
5 L OHz| 5 I 0 He|
6 6
7 7
8 8
9 9
10 10
1 o 1 L
usa sTatus = starus

MID CHANNEL CHAIN 0

MID CHANNEL CHAIN 1

Page 69 of 186

UL LLC

12 Laborato

ry Dr., RTP, NC 27709; USA

TEL: (919) 549-1400

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



REPORT NO: R13510374-E4 DATE: 2021-04-25
IC: 56373A-RM038

FCC ID: SBVRM038

HIGH CHANNEL
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REPORT NO: R13510374-E4

FCC ID: SBVRM038

DATE: 2021-04-25
IC: 5373A-RM038

9.5.4.802.11n HT20 MODE IN THE 5.3 GHz BAND

2TX Chain 0 + Chain 1 CDD MODE (FCC)

Test Engineer:

84740/40882

Test Date:

2021-03-16

Bandwidth, Antenna Gain, and Limits

Channel| Frequency Min Directional Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/1MHz)
Low 5260 37.10 1.80 4.81 24.00 11.00
Mid 5300 37.45 1.80 4.81 24.00 11.00
High 5320 20.40 1.80 4.81 24.00 11.00
| Duty Cycle CF (dB)l 2.15 Included in Calculations of Corr'd PSD
Output Power Results
Channel| Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 16.63 17.24 19.96 24.00 -4.04
Mid 5300 17.09 16.81 19.96 24.00 -4.04
High 5320 14.60 15.59 18.13 24.00 -5.87
PSD Results
Channel | Frequency Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) (dB)
Low 5260 4.20 3.87 9.20 11.00 -1.80
Mid 5300 3.78 4.23 9.17 11.00 -1.83
High 5320 2.10 2.9 7.69 11.00 -3.31
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IC: 56373A-RM038
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 5373A-RM038

2TX Chain 0 + Chain 1 CDD MODE (IC)

Test Engineer: | 84740/40882
Test Date: | 2021-03-16

Bandwidth, Antenna Gain, and Limits

Channel| Frequency Min Directional Directional Power PSD
99% Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/1MHz)
Low 5260 17.9980 1.80 4.81 23.55 11.00
Mid 5300 17.9410 1.80 4.81 23.54 11.00
High 5320 17.7720 1.80 4.81 23.50 11.00
| Duty Cycle CF (dB)l 2.15 Included in Calculations of Corr'd PSD
Output Power Results
Channel| Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 16.63 17.24 19.96 23.55 -3.60
Mid 5300 17.09 16.81 19.96 23.54 -3.58
High 5320 14.60 15.59 18.13 23.50 -5.36
PSD Results
Channel| Frequency Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) | (dBm/1MHz) (dB)
Low 5260 4.20 3.87 9.20 11.00 -1.80
Mid 5300 3.78 4.23 9.17 11.00 -1.83
High 5320 2.10 2.9 7.68 11.00 -3.32
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DATE: 2021-04-25
IC: 56373A-RM038
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REPORT NO: R13510374-E4

DATE: 2021-04-25
FCC ID: SBVRM038

IC: 5373A-RM038

9.5.5. 802.11a MODE IN THE 5.6 GHz BAND

2TX Chain 0 + Chain 1 CDD MODE (FCC+IC)

Test Engineer:
Test Date:

84740/40882
2021-03-16

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional | Direction
26 dB 99% Gain Gain
BW BW for Power | for PSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5500 24.0000 | 16.8330 2.36 5.34
Mid 5580 27.7500 | 16.8346 2.36 5.34
High 5700 22.9500 | 16.7133 2.36 5.34
Limits
Channel | Frequency| FCC ISED ISED Power FCC ISED
Power | Power EIRP Limit PSD PSD
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) | (dBm/1MHz) | (dBm/1MHz)
Low 5500 24.00 23.26 29.26 23.26 11.00 11.00
Mid 5580 24.00 23.26 29.26 23.26 11.00 11.00
High 5700 24.00 23.23 29.23 23.23 11.00 11.00
| Duty Cycle CF (dB)| 2.70 |Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain 0 | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 15.12 16.14 18.67 23.26 -4.59
5520 16.65 16.68 19.68 23.26 -3.59
Mid 5580 18.06 17.39 20.75 23.26 -2.51
5680 16.92 16.95 19.95 23.26 -3.32
High 5700 15.72 15.73 18.74 23.23 -4.50
PSD Results
Channel | Frequency | Chain 0 | Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dB)
1MHz) | 1MHz) 1MHz) 1MHz)
Low 5500 2.219 3.752 8.763 11.00 -2.24
Mid 5580 0.295 4.530 8.620 11.00 -2.38
High 5700 2.798 3.982 9.141 11.00 -1.86
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 5373A-RM038

9.5.6. 802.11n HT20 MODE IN THE 5.6 GHz BAND

2TX Chain 0 + Chain 1 CDD MODE (FCC+IC)

Test Engineer: | 84740/40882
Test Date: [ 2021-03-16
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5500 32.0500 | 17.8364 2.36 5.34
Mid 5580 31.3500 | 17.8993 2.36 5.34
High 5700 25.3500 | 17.7850 2.36 5.34
Limits
Channel | Frequency| FCC ISED ISED Power FCC ISED PSD
Power | Power EIRP Limit PSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm/ (dBm/ | (dBm/
1MHz) 1MHz) | 1MHz)
Low 5500 24.00 23.51 29.51 23.51 11.00 11.00 11.00
Mid 5580 24.00 23.53 29.53 23.53 11.00 11.00 11.00
High 5700 24.00 23.50 29.50 23.50 11.00 11.00 11.00

| Duty cycle CF (dB)| 2.15
Output Power Results

Included in Calculations of Corr'd Power & PSD

Channel | Frequency | Chain 0 | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 15.10 16.26 18.73 23.51 -4.78
5520 16.82 16.76 19.80 23.53 -3.73
Mid 5580 17.94 17.51 20.74 23.53 -2.79
5680 16.99 17.07 20.04 23.53 -3.49
High 5700 15.91 15.88 18.91 23.50 -4.60
PSD Results
Channel | Frequency | Chain 0 | Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dB)
1MHz) | 1MHz) 1MHz) 1MHz)
Low 5500 1.664 4.111 8.218 11.00 -2.78
Mid 5580 0.396 4.378 7.989 11.00 -3.01
High 5700 3.096 3.703 8.570 11.00 -2.43
Page 80 of 186
UL LLC

12 Laboratory Dr., RTP, NC 27709; USA
This report shall not be reproduced except in full, without the written approval of UL LLC.

TEL: (919) 549-1400



REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

LOW CHANNEL

[B5 Xeyright Spectrum Anclyzer - AP20ZL3 ,£4740/ 40882 MOR-CONZ To e B Keysih Spectrum Analyzer - AP2021.3984740/40852 MOR-CON2 [
L 3 oc SENSEINT] A C R [s00 oc | I SENSEANT ALIGN AUTO__[12:30:23 AMMar17, 2021
#Avg Type: RMS Fraquency ] #Avg Type: RMS TRACE] S Frequency
NG Fast —= Trig: FreeRun ‘AvglHold: 1001100 PNO Fasi == Trig: FreeRun ‘AvglHold: 100/100 TYRE(A
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB oeTjA
Auto Tune| Auto Tune|
Ref Offset 12.64 dB Ref Offset 1264 dB
10 dB/div__Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
20 CenterFreq| . Center Freq|
00 5500000000 GHz 00 5500000000 GHz|
00 00
00 100
| StartFreq| ! StartFreq|
oo 5.464500000 GHz @0 [ 5.476000000 GHz
300 0.0 —— I S
00 ! 0.0
- Stop Freq| - Stop Freq|
5535500000 GHz 5524000000 GHz]
500 600
Center 5.50000 GHz Span 71.00 MHz. CF Step| Center 5.50000 GHz Span 48.00 MHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (601 pts) 7.100000 MHz| #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (601 pts) 4.800000 MHz|
— Van - i fute Man
5.500 00 GHz 0.474dBm  Band Power k! £50000 GHz 1836 dBm " Band Power 17.64 MHz 16.324dB
5.498 46 GHz 1,664 dBm Freqoffset 2 . z % m Freqoffset
L OHz| 4 | 0Hz
6
7
8
9
10
a 1 L
usa sTatus = starus
[B Keysight Spectrum Analyzer - AP2021.3.9 84740740882, MOR-CON2 =T B Keysight Spectrum Analyzer - AP20213.9,84740/40882, MOR-CON2. o) & Jus)
T 3 o SENSEINT] ALIGN AUTO [ 11:03:16 PiMar 16,2021 C R [s00 oc | I SENSEANT ALIGN AUTO [ 12:34:40 AMMar17, 2021
#Avg Type: TRA Frequency #Avg Type: RMS TRACE[ 2375 6 Frequency
PNO: Fast —>— 1"ig: FreeRun AvglHold: 1001100 TYPEIA BNO: Fast —>— Trig: FreeRun Avg|Hold: 1001100 TYPE|A wa
IFGainiLow  #Atten: 30 dB il IFGainilow  #Atten: 30 dB o=T/A
Auto Tune| Auto Tune|
Ref Offset 12.65 dB Ref Offset 1265 dB
10 dB/div__Ref 30.00 dBm 10 dBidiv__ Ref 30.00 dBm
Log Log
20 CenterFreq| . Center Freq|
00 A 5580000000 GHz 00 4 5.580000000 GHz|
00 - 00
e StartFreq| oo StartFreq
w0 5556500000 GHz| @0 5554000000 GHz|
100 - - 10 —
00 00
- Stop Freq| - Stop Freq|
5603500000 GHz 5.606000000 GHz]
500 600
Center 5.58000 GHz Span 47.00 MHz CF Step| Center 5.58000 GHz Span 52.00 MHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (601 pts) 4.700000 MHz| #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (601 pts) 5.200000 MHz|
lAuto Man| lAuto Man
Fi VIDTH FUNCT] E B Fi DTH
1N 1 5.580 00 GHz 1.382dBm  Band Power  17.90 MHz 11406 dB ! 858000z 2130dBm " Band Power 17.98 MHz 16.476 dB.
2 N f 58110 GH: . iz . m
2 558110 GHz 0.396 dBm FreqOffset 2 FreqOffset
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5 L OHz| 5 I 0 He|
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REPORT NO: R13510374-E4 DATE: 2021-04-25
IC: 56373A-RM038

FCC ID: SBVRM038

HIGH CHANNEL

[BE Xeyvight Spectrum Analyzer - AP202L3 9 SATAA0BE2 MR- CONZ =loh B Keysight Spectram Analyzer - AP2021.35E4740/40852 MOR CONZ ==
R [s0a oc | SENSEINT] ALIGN AUTO_|11:05:39 P ar 16, 2021 . R [s0n o | SENSEINT] [ AIGNAUTO [12:39:01 AMMar17, 2021
s R Frequency ] v R . Frequency
NG Wide == Trig: Free Run Avg[Hold: 100/100 TYRE[A sy PNG: Fast == Trig: FreeRun AvglHold: 1001100 TveEla
IFGain:Low #Atten: 30 dB DETIA IFGain:Low #Atten: 30 dB oeT/A
Auto Tune| Auto Tune|
Ref Offset 12.75 dB Ref Offset 12.75 dB
10 dBidiv__Ref 30.00 dBm 10 dBidiv__Ref 30.00 dBm
Log Log
- CenterFreq - CenterFreq
00 5.700000000 GHz 0 5.700000000 GHz|
0m 00
vo StartFreq| o StartFreq|
oo 5681000000 GHz 0 5677500000 GHz|
100 : 00— _—
00 w00
oy StopFreq . Stop Freq
5719000000 GHz| ) 5722500000 GHz
. 600
Center 5.70000 GHz Span 38.00 MHz CF Step| Center 5.70000 GHz Span 45.00 MHz CF Step
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (601 pts) 3.800000 MHz| #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (601 pts) 4500000 MHz|
T ol T Fcon | D! Focon e il Man| [ HoDE TRC sl —————% T~ T F\CTon_[ FURCTion WD I Man
1N T 5.700 00 GHz 1412dBm Band Power  17.82 MHz 14.336 dB I ! 5700400 Gz 1496 dEml_Band Power| 1778 iz 14795 dB.
2 N f 5702 60 GHz 3.096 dBm X iz X m
3 Freq Offset| 3 Freq Offset|
4 OHz H 0 Hz
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1" o 11 L
= fsatus sc starus
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25

9.5.7. 802.11a MODE IN THE 5.8 GHz BAND

2TX Chain 0 + Chain 1 CDD MODE (FCC+IC)

Test Engineer:

84740/40882

Test Date:

2021-03-17

Antenna Gain and Limit

IC: 5373A-RM038

Channel| Frequency |Directional|Directional |FCC/ISED |FCC/ISED
Gain Gain Power PSD
for Power | for PSD Limit Limit
(MHz) (dBi) (dBm) (dBm) (dBm/
500KHz)
Low 5745 1.30 4.28 30.00 30.00
Mid 5785 1.30 4.28 30.00 30.00
High 5825 1.30 4.28 30.00 30.00
| Duty Cycle CF (dB)] 2.70 [Included in Calculations of Corr'd Power & PSD

Output Power Results

Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 17.22 17.14 20.19 30.00 -9.81
Mid 5785 17.35 16.88 20.13 30.00 -9.87
High 5825 17.16 16.97 20.08 30.00 -9.92
PSD Results
Channel| Frequency Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dB)
500KHz) 500KHz) | 500KHz) | 500KHz)
Low 5745 1.042 1.083 6.773 30.00 -23.23
Mid 5785 1.221 0.976 6.811 30.00 -23.19
High 5825 1.729 0.996 7.088 30.00 -22.91
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

LOW CHANNEL

[B5 Keyeight Spectrum Anclyzer - AP20Z13.16,24740/40862 MOR.CONZ =S B8 Keysight Spectrum Analyzer - AP20213.16,84740/40582,MOR-CONZ (=& s
T R [s0a oc | SENSEINT] [ AIGNAUTO [0si5:15 Pmari7, 2021 C & [s0a oc | I SENSEANT ALIGN AUTO __[06:03:23 PMMar 17, 2021
| #Avg Type: RMS TRACE[[ 234 5. q Y #Avg Type: RMS TRACE] Frequency
PNO:Fast == Trig: FreeRun ‘AvglHold: 1001100 TveElA PNOTFast == Trig: FreeRun ‘AvglHold: 100/100
IFGain:Low #Atten: 30 dB oeTlA IFGain:Low #Atten: 30 dB
- y Auto Tune| y Y. Auto Tune|
Ref Offset 126 4B MKr2 5.747 03 GHZ] Ref Offset 126,08 Wikr2 5.747 58 GH]
19 gBieiv_Ref 30.00 dBm 1.042 dBm| [9gBiciv__Ref 30.00 dBm 1.083 dBm|
CenterFreq CenterFreq|
a0 5.745000000 GHz| 00 6.745000000 GHz|
00 100
0 StartFreq| ¢ StartFreq|
0 5718500000 GHz| a0 5.720000000 GHz
0o StopFreq o StopFreq
5.771500000 GHz 5.770000000 GHz|
200 200
00 CF Step 300 CF Step|
- 5.300000 MHz . 5000000 MHz|
lAuto Man lAuto Man|
10 a0
_— Freq Offset| . Freq Offset|
0Hz] : 0He]
00 600
ICenter 5.74500 GHz Span 53.00 MHz Center 5.74500 GHz Span 50.00 MHz,
HRes BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (601 pts) #Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (601 pts)
= status usc status
[B5 Keyright Spectrum Analyzer - AP20ZL3.16,24740/40862 MORCONZ == B Keysight Spectrum Analyzer - AP20213.16,84740/40582,MOR-CON2 (=& s
T % [s0a oc SENSEANT] ALIGN AUTO _[05:23:12 PM Mar 17, 2021 C & [s0a oc | I SENSEANT ALIGN AUTO __[06:07:25 PMMar 17, 2021
#Avg Type: RMS TRACEI 233 5 quency ] #Avg Type: RMS TRace] =¢|  Frequency
NG Fast == Trig: FreeRun AvglHold: 1001100 TveElA PNOTFast == Trig: FreeRun ‘AvglHold: 100/100
IFGain:Low #Atten: 30 dB oeTlA IFGain:Low #Atten: 30 dB
Ref 30.00 dBm_ Mkr2 5.786 26 GHiz AutoTune Ref Offset 1284 dB Mkr2 5.786 50 GH2] Auto Tune
[9gBiaiv__Ref 30.00 dBm 1.221 dBm| jgardiv__Ref 30.00 dBm 0.976 dBm
CenterFreq CenterFreq|
a0 5.785000000 GHz| o 5.785000000 GHz|
00 100
0 StartFreq| 0 StartFreq|
0o , R4 o 5.758000000 GHz| a0 Y 5.760000000 GHz
00 100
Stop Freq| Stop Freq|
5812000000 GHz 5810000000 GHz]
200 200
00 CF Step 300 CF Step|
- 5.400000 MHz . 5000000 MHz|
lAuto Man lAuto Man|
10 a0
_— Freq Offset| . Freq Offset|
0Hz] : 0He]
00 600
ICenter 5.78500 GHz Span 54.00 MHz Center 5.78500 GHz Span 50.00 MHz,
HRes BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (601 pts) #Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (601 pts)
o status usc status
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REPORT NO: R13510374-E4 DATE: 2021-04-25
FCC ID: SBVRM038 IC: 56373A-RM038

HIGH CHANNEL

B Keysight Spectrum Analyzer - AP2021.3.16,84740/40882, MOR- CON2 (= [ Keysight Spectrum Analyzer - AP2021.3.16,84740/40882, MOR-CONZ ==
L RE [s02 _bC | SENSE:INT| [ ALIGN AUTO 05:34:10 PM Mar 17, L RF 50Q DC | [ SENSE:INT] [ ALIGN AUTO 06:12:35 PMMar 17, 2021
” Tmace] 4 <g|  Frequency ] Fhvg Ty 2 Frequency
PNO: Fast = Trig: Free Run AvglHold: 1001100 NG Fast == Trig: FreeRun Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Ref Offset 1269 dB Mkr2 5.823 94 GHZ] AutoTune| Ref Offset 12.89 4B Mkr2 5.824 00 GHZ] Auto Tune
19 dBidiv__Ref 30.00 dBm 1.729 dBm| 10 gBiciv__Ref 30.00 dBm 0.996 dBm
og
CenterFreq Center Freq|
5.825000000 GHz| 200 5.825000000 GHz|
100
o StartFreq| 0 StartFreq|
0.0 <> $5.798500000 GHz| o0 P Al ok $5.800000000 GHz|
" StopFreq oo StopFreq
5.851500000 GHz| 5.850000000 GHz|
200 -
. CF Step . CF Step
b $5.300000 MHz| $5.000000 MHz|
|Auto Man| |Auto Man
00 ] 100
Freq Offset| . Freq Offset|
500 Y
0 Hz| 0 Hz|
600
Center 5.82500 GHz Span 53.00 MHz Center 5.82500 GHz Span 50.00 MHz,
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (601 pts) #Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (601 pts)
vsal —— s e
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REPORT NO: R13510374-E4 DATE: 2021-04-25
FCC ID: SBVRM038 IC: 5373A-RM038

9.5.8.802.11n HT20 MODE IN THE 5.8 GHz BAND

2TX Chain 0 + Chain 1 CDD MODE (FCC+IC)

Test Engineer: | 84740/40882
Test Date: | 2021-03-17

Antenna Gain and Limit

Channel| Frequency |Directional|Directional |FCC/ISED |FCC/ISED
Gain Gain Power PSD
for Power | for PSD Limit Limit
(MHz) (dBi) (dBm) (dBm) (dBm/

500KHz)
Low 5745 1.30 4.28 30.00 30.00
Mid 5785 1.30 4.28 30.00 30.00
High 5825 1.30 4.28 30.00 30.00

| Duty Cycle CF (dB)] 2.15 [Included in Calculations of Corr'd Power & PSD |

Output Power Results

Channel | Frequency Chain 0 Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 17.18 17.07 20.14 30.00 -9.86
Mid 5785 17.33 17.32 20.34 30.00 -9.66
High 5825 17.04 17.12 20.09 30.00 -9.91
PSD Results
Channel| Frequency Chain 0 Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dB)
500KHz) 500KHz) | 500KHz) | 500KHz)
Low 5745 2.713 1.442 7.284 30.00 -22.72
Mid 5785 2.390 1.925 7.324 30.00 -22.68
High 5825 1.522 1.564 6.703 30.00 -23.30
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

LOW CHANNEL

[B5 Keyeight Spectrum Anclyzer - AP20Z13.16,24740/40862 MOR.CONZ =T B8 Keysight Spectrum Analyzer - AP20213.16,84740/40582,MOR-CONZ (=& s
T R [s0a oc | SENSEINT] [ AIGNAUTO [05:40:01 pbari7, 2021 C & [s0a oc | I SENSEANT ALIGN AUTO__[06:18:16 PM Mar 17,2021
| #Avg Type: RMS TRACE[[ 234 5. q Y #Avg Type: RMS TRACE] Frequency
PNO:Fast == Trig: FreeRun ‘AvglHold: 1001100 TveElA PNOTFast == Trig: FreeRun ‘AvglHold: 100/100
IFGain:Low #Atten: 30 dB oeTlA IFGain:Low #Atten: 30 dB
- y Auto Tune| y Y. Auto Tune|
Ref Offset 126 B WIkr2 5.746 04 GHZ] Ref Offset 126,08 Mkr2 5.748 82 GHZ
(g3 Ref 30.00 dBm 2.713 dBm| [9gBrdiv__Ref 30.00 dBm 1.442 dBm|
CenterFreq CenterFreq|
a0 5.745000000 GHz| 00 6.745000000 GHz|
00 100
. StartFreq| . StartFreq|
0o 5.721000000 GHz oo ( . A 5.714000000 GHz|
0o ‘ StopFreq o StopFreq
5.769000000 GHz 5.776000000 GHz|
20 200
00 CF Step 300 CF Step|
- 4800000 MHz| } 6.200000 MHz|
lAuto Man| lAuto Man
10 w00} — -
_— Freq Offset| . Freq Offset|
0Hz] : 0He]
600 600
ICenter 5.74500 GHz Span 48.00 MHz Center 5.74500 GHz Span 62.00 MHz,
HRes BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (601 pts) #Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (601 pts)
= status sa starus
[B5 Keyright Spectrum Analyzer - AP20ZL3.16,24740/40862 MORCONZ =T B Keysight Spectrum Analyzer - AP20213.16,84740/40582,MOR-CON2 (=& s
T % [s0a oc SENSEINT] ALIGN AUTO _[05:48:17 PH ar 17, 2021 C & [s0a oc | I SENSEANT ALIGN AUTO__[06:24:19 PM Mar 17,2021
] #Avg Type: RMS TRACEI 235 5 quency ] #Avg Type: RMS TRace] =¢|  Frequency
NG Fast == Trig: FreeRun AvglHold: 1001100 TveElA PNOTFast == Trig: FreeRun ‘AvglHold: 100/100
IFGain:Low #Atten: 30 dB oeTlA IFGain:Low #Atten: 30 dB
Ref 30.00 dBm_ Mkr2 5.783 84 GHiz AutoTune Ref Offset 1284 dB Mkr2 5.786 14 GH2] Auto Tune
[9gBiaiv__Ref 30.00 dBm 2.390 dBm jgardiv__Ref 30.00 dBm 1.925 dBm|
CenterFreq CenterFreq|
a0 5.785000000 GHz| o 5.785000000 GHz|
00 100
’ StartFreq . StartFreq|
000 | - 5.756000000 GHz| o . 5.754000000 GHz|
(9 0 0
oo StopFreq o StopFreq
5814000000 GHz 5816000000 GHz]
200 20
00 CF Step 300 CF Step|
- 5800000 MHz| ) 6200000 MHz|
lAuto Man| lAuto Man
10 a0
_— Freq Offset| . Freq Offset|
0Hz] : 0He]
600 600
ICenter 5.78500 GHz Span 58.00 MHz Center 5.78500 GHz Span 62.00 MHz,
HRes BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (601 pts) #Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (601 pts)
o status sa starus
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

HIGH CHANNEL

B Keysight Spectrum Analyzer - AP2021.3.16,84740/40882, MOR- CON2 (= [ Keysight Spectrum Analyzer - AP2021.3.16,84740/40882, MOR-CONZ ==
N R [s0@ DC | SENSE:INT] [ ALIGNAUTO  |05:58:23 PMMar17, L RE s02_DC | I SENSEINT] [ AUGNAUTO  [06:20:13PMMar17,2021
o B Frequency ] g T 2 Frequency
PNO: Fast = Trig: Free Run AvglHold: 1001100 v NG Fast == Trig: FreeRun Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Ref Offset 1269 dB Mkr2 5.820 07 GHZ AutoTune Ref Offset 1269 4B MKr2 5.822 48 GHZ] AutoTune
[9geidiv__Ref 30.00 dBm 1.522 dBm| 10 gBiciv__Ref 30.00 dBm 1.564 dBm|
CenterFreq Center Freq|
5.825000000 GHz| 200 5.825000000 GHz|
100
0 StartFreq| 0 StartFreq|
0.0 R $5.796000000 GHz| o0 <> <> $5.797000000 GHz|
" StopFreq StopFreq
5.854000000 GHz| $5.853000000 GHz|
200
. CF Step . CF Step
b 5.800000 MHz| 5.600000 MHz|
lauto Man| lauto Man
00 wol- u
500 Freq Offset| . Freq Offset|
: OHz 0Hz
600
Center 5.82500 GHz Span 58.00 MHz Center 5.82500 GHz Span 56.00 MHz,
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (601 pts) #Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (601 pts)
vsal —— s e
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REPORT NO: R13510374-E4 DATE: 2021-04-25
FCC ID: SBVRM038 IC: 5373A-RM038

10. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit | Field Strength Limit
(MHz) (uV/m) at3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit ledj;:;:ngth
(MHz) (uA/m) at 3 m (dBuA/m) at 3 m
0.009-0.490 6.37/F (F in kHz) @ 300 m -
0.490-1.705 63.7/F (F in kHz) @ 30 m -
1.705 - 30 0.08 @ 30m -
Frequency Range Field Strength Limit | Field Strength Limit
(MHz) (uV/m) at3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements in the 30-1000MHz range,
9kHz for peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz
for peak and/or quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is
used unless otherwise noted as quasi-peak or average (9-90kHz and 110-490kHz).

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 kHz or 3 MHz for peak measurements.

Page 89 of 186

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



REPORT NO: R13510374-E4 DATE: 2021-04-25
FCC ID: SBVRM038 IC: 5373A-RM038

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak and average measurements. The average detection type
used was voltage averaging.

The spectrum from 30 MHz to 1GHz and 18GHz to 40 GHz is investigated with the transmitter
set to transmit at the channel with highest output power as worst-case scenario. 1GHz to
18GHz was set to the lowest, middle, and highest channels in the 5 GHz bands.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

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

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that

specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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REPORT NO: R13510374-E4 DATE: 2021-04-25
FCC ID: SBVRM038 IC: 56373A-RM038

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.2 GHz BAND

2TX Chain 0 + Chain 1 CDD MODE

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

|olest Fae lity: UL Morrisville 2021 Mar 17 18:41:29
Restricted Baﬂdadga
- “roject Numbe~: 13518374
I Client: Sonos
Test Location: N-SAC
Mode: 2Tx, 11z, 518BMHz
185 Tested by: 23567/11993
gl:
8!:
< Peok Limit CclBul/m)
> 7l:
@
&
6!:
Average Limit (dBul/m)
51:
45w
31:
5 28MHz/ 5.2
Freguency (GHz)
Range () FEU/ VW Ref/Atin  Det/fivg Tupe Sueep Pis  #9ups/Made  Lobel Range (6riz) REH/UEH Ref/Aiin  Det/fivg Tuyoe Sucep s twpaMode  Lobel
1:55.2 Mi-6id) /3 187/18 PEAK/Pur Rvg(RM3)  ZBnsec(iuto) 8808 MAXH Horizontol - Pk 2:5-5.2 M- /3 187/18 AUER/Vlt vg ZBmcec(Auto) GABA  1BRTAUG Horizontal - fv
BondEdge 5-5. 158GHz UNIT - H.TST Rev 9.5 18 Aug 2HzH
Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fltr/Pad| DC |Corrected| Average |Margin|PeakLimit| PK |Azimuth(Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading Limit (dB) | (dBuVv/m) |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 * **5.14999| 39.7 Pk 34.2 -22.8 0 51.1 - 74 -22.9 337 175 H
2 * **5.14919| 41.79 | Pk 34.2 -22.8 0 53.19 - - 74 -20.81| 337 175 H
3 * **5.14999| 29.03 |ADV| 34.2 -22.8 5.41 45.84 54 -8.16 - - 337 175 H
4 * **5.14917| 29.61 |ADV| 34.2 -22.8 5.41 46.42 54 -7.58 - - 337 175 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - Linear Voltage Average
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

VERTICAL RESULT

1ZKTBBt Foc lity: UL Morrisville 2821 Mar 17 18:51:54
Restricted Boadedge
- croject Numbe~: 13518374
i Client: Sonos
Test Location: N-SAC
Mode: 2Tx, 11z, 518BMHz
185 Tested by: 23367/11993
95 A
85
£ Peok Limit (dBuU/m)
> 7!:
a
z
61:
Average Limit (dBul/m)
5!: TS RIVHITTY BT R Rt 1
|
473
45 Qe
3!:
5 28MH=z/ 5.2
Freguency (GHz)
Range () (D Ref/Atin  Det/Avg Tupe Sueep Fis #5ups/Made Label Range (6riz) RBU/UEU Ref/Atin  Det/Avg Toe Sueep s #ups/Mode  Lobel
BondEdye 5-5. 15@GHz UNIT - U.TST Rev 9.5 18 Auy 2HzKH
Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fltr/Pad| DC |Corrected| Average |Margin|PeakLimit| PK |Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading Limit (dB) | (dBuVv/m) |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 * **5.14999| 38.31 | Pk 34.2 -22.8 0 49.71 - - 74 -24.29| 115 187 Vv
2 * **5.14857| 42.58 | Pk 34.2 -22.8 0 53.98 - - 74 -20.02| 115 187 Vv
3 * ¥*5.14999| 29.43 |ADV| 34.2 -22.8 5.41 46.24 54 -7.76 - - 115 187 Vv
4 * *%5.14229| 29.72 |ADV| 343 -22.7 5.41 46.73 54 -7.27 - - 115 187 \Y

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

ADV - Linear Voltage Average
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

o est Facility: LL Mo-risville

2021 Mar 18 1@ a1:29

Radiated Emissions 3-Meters

Project Numker: 13518274
Client: Soncs
Test Lccaticn
Mede: ZTx, 1la,
Tested by: 11993

S-SAC
Z180MFz

“eok Lin t CdBul/m)

CdBul/m) Uertical

Avg Limit dBuJ/md

Frequency (GHz)

iz

RBI/LBW
TMi-EdB) /31
THi-EdB) /2

Ronge (EH) Ref/Attn  Det/Avy fode Sueey
1115 86 a2

17718

PEAK/Par g3 SnsecChuto)  6E31  MAKH

3588615 PEAK/Par Aug(RM3)  ZnsecCiste) 2681 MEKH

Ple  #Swps/Made Lobel

EBL/UBl
HC-636)/2M 972
HE-638)/20k 9372

Range (6i1z)
5:6.15-18
7:18-18

Hari zontal
Hari zontal

Ref/Aitn Det/fvg Fodk Sieep

Pts f5ups/Modk  Lobel
Hor izontal

Hor izantal

PEAK/Par Av3(RHS)  47nsecCluzol  12¢

PEAK/Pur Avg(RHS)  755msec(fut) 1B MAXH

Rsv 9.5 84 Mar 2E21

HORIZONTAL

o est Facility: LL Mo-risville

2021 Mar 18 1@ a1:29

Radioted Emissions 3-Meters

Project Numker: 13518274
Client: Soncs
Test Lecaticn
Mcde: ZTx, 11a,
Tested by: 11993

5-5AC
Z180MFz

“eok Lin t CdBul/m)

CdBul/m) Uertical

Avg Limit dBuJ/md

(SN

oul
o0y

Frequsncy (GHz)

iz

Ronge (EHD) RBI/LBW Ref/Atin  Det/Avg fode Sueep

Ple  #Swps/Made Lobel

Ronge C6iiz) EBL/UBH

Ref/Atin  Det/fvy Fodz

Sieep Pts foups/tode Lobel

Rsv 3.5 84 Mar 2E21

VERTICAL
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25

IC: 5373A-RM038

RADIATED EMISSIONS

Marker| Frequency | Meter |Det|{AT0067|Amp/Cbl/fltr/Pad|Corrected| Avg Limit |Margin| Peak PK [UNIINon-| PK [Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin|Restricted|Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)
2 * **764508| 36.16 |Pk| 35.7 -27.9 43.96 54 -10.04 74 -30.04 - - 0-360 | 101 H
3 * **¥939591| 34.94 |Pk| 36.4 -26.7 44.64 54 -9.36 74 -29.36 0-360 | 199 H
5 * ** 73587 | 37.5 |Pk| 35.6 -28.3 44.8 54 -9.2 74 -29.2 0-360 | 101 Vv
6 * *%9.15496| 35.53 |Pk| 36.3 -26.7 45.13 54 -8.87 74 -28.87 - - 0-360 | 101 Vv
1 2.445 47.06 |Pk| 32.5 -34.1 45.46 - - 68.2 -22.74| 0-360 | 199 H
4 2.445 45.25 |Pk| 32.5 -34.1 43.65 68.2 -24.55| 0-360 | 199 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

MID CHANNEL RESULTS

o est Facility: LL Mo-risville
4]

2021 Mar 18 18 2<:41

Project Numker: 13518274
Client: Soncs
Test Lecaticn
Mcde: zTx, 11a,
Tested by: 11993

5-SAC
Z2eBNkz

Rodioted Emissions 3-Meters

Peak Lirit (dBuJ/

78 UNII. Non=Rastricte

(Bl m)

CdBul/m) Uertical

Avg Limit (dBul/m)

3QWMWMM‘¢

Freguency (GHz)

iz 8

RBL/LBW Rafifittn  Det/fvg fode
Mi-EdB)/3H 9772
Mi-EdB)/3H 13718

Range (EH2)
1:1-5 BE

3588615

PEAK/Par g3 SnsecChuto)  6E31  MAKH
PEAK/Par Aug(RM3)  ZnsecCiste) 2681 MEKH

Suee Pte  #5ups/Made  Lobel
Hari zontal
Hari zontal

Range (Gtz) B/
6.15-15 HC-636)/2M 972
T:18-18 HE-638)/20k 9372

Ref/fttn  Det/Avg Fodz Suery Pts

45upsMode  Label
Hor izontal
Hor izantal

PEAK/Par Av3(RHS)  47nsecCluzol  12¢
PEAK/Pur Avg(RHS)  755msec(fut) 1B MAXH

Rsv 9.5 84 Mar 2E21

HORIZONTAL

o est Facility: LL Mo-risville

2021 Mar 18 18 2<:41

Project Numker: 13518274
Client: Soncs
Test Lccaticn

Mede: zTx, 1la,
Tested by: 11993

5-SAC
Z20BMFz

- Rodioted Emissions 3-Meters

Peak Limit CdBuJ/m)d

(Bl m)

78 UNII. Non=Rastricte

CdBul/m) Uertical

Avg Limit (dBul/m)

«
am

Freguency (GHz)

iz 8

Ronge (EHz) RBL/LBW Ref/ttn  Det/fvg Hode

Sueep te  #Sups/Made  Lobel Range (GHz) RBLABL

8:18-18 HE-638)/20k 9372

Ref/fttn  Det/fivg Fodz

Suesp Pts foupsitods  Lobel

PEAK/Pur Avg(RHS)  755meec(fute) 18 MAXH

Vertical

R=v 9.5 84 “or 2E21

VERTICAL
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REPORT NO: R13510374-E4 DATE: 2021-04-25
FCC ID: SBVRM038 IC: 5373A-RM038

RADIATED EMISSIONS

Marker| Frequency | Meter |Det|{AT0067|Amp/Cbl/fltr/Pad|Corrected| Avg Limit |Margin| Peak PK [UNIINon-| PK [Azimuth|Height|Polarit
(GHz) Reading| (dB/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin|Restricted|Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)
2 * **764409| 38.17 |Pk| 35.7 -27.9 45.97 54 -8.03 74 -28.03 - - 0-360 | 101 H
3 * *%¥9.12139| 36.6 |Pk| 36.3 -26.6 46.3 54 -7.7 74 -27.7 - - 0-360 | 101 H
5 * **752361| 37.26 |Pk| 35.6 -27.5 45.36 54 -8.64 74 -28.64 - - 0-360 | 101 Vv
6 * *%¥9.11053| 35.87 |Pk| 36.3 -26.8 45.37 54 -8.63 74 -28.63 - - 0-360 | 200 Vv
4 2.43582 4499 |Pk| 32.4 -34.1 43.29 - - - - 68.2 -24.91| 0-360 | 101 Vv
1 2.43888 454 |Pk| 32.4 -34.1 43.7 - - - - 68.2 -24.5 | 0-360 | 200 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

HIGH CHANNEL RESULTS

(op =t Faeility: LL Moorisville 2821 Mar 18 18 45:23
0
Radiated Emissions 3-Meters
Project Numker: 13510374
118 crignt: Soncs
Test Lecaticn: S-SAC
Mede: zTx, 11a, S24@MFz
1808| Tested by: 11993
98
B
O g
© ° Peak Limit CdBLJ/n)
)
> o UNII. Non=Rastniated. (dEul/m)
£
~
>
o 60
3 Fvg Limit (dBul/m)

VERTICAL

1 8 18
Freguency (GHz)
Ronge (EHz) RBL/LBW Rafifittn  Det/fvg fode Suee Pte  #5ups/Made  Lobel Renge (6Hz) B/ Ref/fttn  Det/Avg Fodz Suery Pts  H5ups/Mode  Label
10175 B MI-E)/31 9772 PECK/Far Aug IS BnceeCfurio)  6EB1  MAKH Hori zontal 5:6.15-18 MCEB) /N 93/ PERK/Pur Ag(fIS)  4TncecCusol 12¢ Hor izontal
35.08-E.15 M-EB)/3M 1718 PEK/Par AR Zrssctito) 2001 MAKH Hari zontal 7:18-18 MCEB) /B 9/ PERK/Pur Ava(RHS)  758meec(uto) 18<  MAKH Hor izontal
Rsv 9.5 84 Mar 2E21
wzmiest Focility: LL Mo~risville 2821 Mor 18 18 45:23
a
Rodioted Emissions 3-Meters
1o Project Numker: 13518274
Client: Soncs
Test Lecoticn: S-SAC
Mcde: ZTx, 1la, E248MFz
1808| Tested by: 11993
98
B
0 q
- 88 e
7 Peak Limit CdBuJ/m)
3
78 UNTI. Non=Rastricted. (Bl /m)
£
~
3
o b8 -
K Fvg Limit (dBuls/n)
58 -
> 3
4 fa)
48
38
1 8 18
Freguency (GHz)
Ronge (EHz) RBL/LBW Ref/ttn  Det/fvg Hode Sueep Pte  #5ups/Made  Lobel Range (GHz) RBLABL Ref/fttn  Det/fivg Fodz Sueep Pts  45ups/Mode  Label
8:16-18 MCEB) B 9/ PERK/Pur Avg(RHS)  756meec(uto) 10<  MAKH Uertical
R=v 9.2 B4 Mar 2E21
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REPORT NO: R13510374-E4 DATE: 2021-04-25
FCC ID: SBVRM038 IC: 5373A-RM038

RADIATED EMISSIONS

Marker| Frequency | Meter |Det|{AT0067|Amp/Cbl/fltr/Pad|Corrected| Avg Limit |Margin| Peak PK [UNIINon-| PK [Azimuth|Height|Polarit
(GHz) Reading| (dB/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin|Restricted|Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)
1 * **4,01104| 41.29 |Pk| 33.4 -32.3 42.39 54 -11.61 74 -31.61 - - 0-360 | 101 H
4 * **367104| 39.42 |Pk| 33.1 -32.2 40.32 54 -13.68 74 -33.68 - - 0-360 | 101 Vv
2 * **7.40906| 37.07 |Pk| 35.6 -28.2 44.47 54 -9.53 74 -29.53 - - 0-360 | 101 H
3 * *%9.15299| 35.34 |Pk| 36.3 -26.7 44.94 54 -9.06 74 -29.06 - - 0-360 | 101 H
5 * ** 823955| 36.06 |Pk| 35.8 -27.8 44.06 54 -9.94 74 -29.94 - - 0-360 | 101 Vv
6 * **907103| 36.01 |Pk| 36.2 -27 45.21 54 -8.79 74 -28.79 - - 0-360 | 101 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13510374-E4

FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

10.1.2. TXABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND

2TX Chain 1 + Chain 2 CDD MODE

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1ZETest Facility: UL Morrisville 2821 Mar 18 B08:84:48
h Restricted Bandedge
= Praject Nunber: 13518374
15 Client: Sonos
“est Locat on: N-5AC
Mode: 2Tx, 11n HT28, 518BMHz
185 “ested by: 23367/11993
AW,
o= RREALEA
85 ”VVN \
£ Peck Limit (dBUU/m N \\
L U \
@
: \
65 \ [
g
Averace Limit (dBuUl/m) \
55 - 2 A
MWMWMWW“MWWW V"/\/\) v\/\"m
4 3
35
5 28MH=z/ 5.2

Freguency (GHz)

Rangs (GHz) RELI/UBL
1:55.2 HU-6dBY /2

Ref /ftdn  Det/fvg To

13718

pe Sueep Fio ¥
PERK/Pur hvg(RHS)  2Bnsec(futo) BB HAKH

Sups/Mods  Labe| 3 Tup
Horizontal - | 2:55.2 IHC-EB)/M  183/10 AVERalt fvg

Range (6Hz) RELL/LBU Ref/fttn  Det/fvg Type

Sueep Pis  +5ups/Mod
Bnsec(futo) 8020 {64TAUS

Lebel
Har i zar

ntal - fiv

Marker| Frequency | Meter | Det | ATO072 [Amp/Cbl/Fltr/Pad| DC |Corrected| Average |Margin|PeakLimit| PK |Azimuth(Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading Limit (dB) | (dBuVv/m) |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 * **5.14999| 39.92 | Pk 34.2 -22.8 0 51.32 - 74 -22.68| 327 172 H
2 * *%5.14832| 41.79 | Pk 34.2 -22.8 0 53.19 - - 74 -20.81| 327 172 H
3 * ¥%5.14999| 29.32 |ADV| 34.2 -22.8 431 45.03 54 -8.97 327 172 H
4 * *%5.14932| 29.7 |ADV| 34.2 -22.8 4.3 45.41 54 -8.59 327 172 H

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

Pk - Peak detector

ADV - Linear Voltage Average
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

VERTICAL RESULT

1ZETest Facility: UL Morrisville 2821 Mar 18 88:13:37
- Restricted Bandedge
= Praject Nunber: 13518374
15 Client: Sonos
“est Locat om: N-SAC
Mode: 2Tx, 11n HTZ2B8, 5188MHz
185 “ested by: 23367/11993
95
85
N Peck Limit (dBuU/m
3 75
m
z
.. —————— L N ——— ., B Bk H:Iil:iili-P L
Avercce Limit (dBul/m)
55 =
Q
o
45 o
35
5 28MH=z/ 5.2
Frequency (GHz)
Range (BHz) RBU/UBI Ref/fttn  Det/fvg Type Suezp Fts  #upa/Mods Label Range (GHz) RBU/LBU Rei/fttn  Det/hvg Tupe Sueep Pis  #5wpe/lode Lohel
Marker| Frequency | Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad| DC |Corrected| Average |Margin|PeakLimit| PK |Azimuth|Height|Polari
(GHz) Reading| (dB/m) (dB) Corr | Reading Limit (dB) | (dBuVv/m) |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 * *%5.14999| 40.21 | Pk 34.2 -22.8 0 51.61 - - 74 -22.39| 187 166 Vv
2 * ** 507456 | 41.32 | Pk 34.2 -22.4 0 53.12 - - 74 -20.88| 187 166 Vv
3 * ** 514999 | 28.88 |ADV| 34.2 -22.8 431 44.59 54 -9.41 - - 187 166 Vv
4 * **5.14357| 29.4 |ADV| 34.2 -22.7 431 45.21 54 -8.79 - - 187 166 \Y

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

ADV - Linear Voltage Average
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

Test Focility: UL Morrisville

2821 Mar 18 12:25:28

Radioted Emissions 3-Meters

Project Number: 13518374
Client: Sonos

Test Location: S-SAC

Mode: 2Tx, 11n HTZ2B, 5188MHz

108] Teeted by: 11993

90

80

Peak Limit (dBuU/mJ

II Non=Restricted (dB

708

60

(dBuU/m) Vertical

Avg Limit (dBulU/m)

50
1

40

WWWWWWWWW

1 | L2

36

Frequency (GHz)

RBU/ABY
THC-6d8)/3H
HC-6d8)/3M

Ref/ftin  Det/fvg Made
912 PERK/Pur Avg(R1S)
187/18 PEAK/Pur AvgCRS)

Range (EHz)
1:1-5.88

3:5.08-6.15

RBU/VBUY
IMC-6dB)/3M 9772
IMC-60B)/30k 9772

Suecp Pls fupsiode Lobel
Bmsec(Auto)  GEB1  MAXH Harizontal
2msec(Auto) 2081 MAXH Harizontal

Range (6H2)
5:6.15-18

7:16-18

Ref/Atin  Det/fvg Mode

PERK/Pur Avg(RHS)

PERK/Pur Avg(RHS)  755ncec (Auto) 18k

Label
Hor izontal
Hor izontal

Suecp Pis  5upe/lode
4Tmsec(uto) 12k HAXH
HAXH

Rev 9.5 @4 Mar 2821

HORIZONTAL

Test Focility: UL Morrisville

2821 Mar 18 12:25:28

120

Radioted Emissions 3-Meters

Project Number: 13518374
Client: Sonos

Test Location: S-SAC

Mode: 2Tx, 11n HTZ2B, 5188MHz

108] Teeted by: 11993

90

80

Peak Limit (dBulU/m3

lon=Restricte

708

60

(dBulU/m) Vertical

Avg Limit (dBulU/m)

50

40

oo
~t

(sles]

36

Frequency (GHz)

Range (6Hz) RBU/ABY Ref/ftin  Det/fvg Mode

Sweep Pis  #5ups/Mode  Lobel Range (Bz) RBU/VBY

:16-18 MC-6cB)/3E

Ref/Atin  Det/fvg Mode

Suecp Pis toups/fode Label

Rev 9.5 @4 Mar 2821

VERTICAL
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 5373A-RM038

RADIATED EMISSIONS

Marker| Frequency | Meter |Det|{AT0067|Amp/Cbl/fltr/Pad|Corrected| Avg Limit |Margin| Peak PK [UNIINon-| PK [Azimuth|Height|Polarity
(GHz) Reading| (dB/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin|Restricted|Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)
1 ** 177792 | 48.52 |Pk| 30.3 -34.7 44.12 54 -9.88 74 -29.88 68.2 -24.08| 0-360 | 200 H
3 * ** 372476| 40.67 |Pk| 33.2 -32.3 41.57 54 -12.43 74 -32.43 - - 0-360 | 200 H
7 * **4,01784| 41.38 |Pk| 33.4 -32.5 42.28 54 -11.72 74 -31.72 0-360 | 200 Vv
5 * ** 815759| 35.74 |Pk| 35.8 -27.7 43.84 54 -10.16 74 -30.16 0-360 | 101 H
8 * *%9.14509| 35.95 |Pk| 36.3 -26.8 45.45 54 -8.55 74 -28.55 - - 0-360 | 101 Vv
2 2.4416 41.77 |Pk| 32.5 -34.1 40.17 - - 68.2 -28.03| 0-360 | 200 H
6 2.44296 44.63 |Pk| 32.5 -34.1 43.03 68.2 -25.17| 0-360 | 101 Vv
4 6.94198 354 |Pk| 35.7 -28.1 43 68.2 -25.2 | 0-360 | 101 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

MID CHANNEL RESULTS

Test Focility: UL Morrisville

2821 Mar 18

11:20:56

Rodioted Emissions 3-Meters

Project Number: 13518374
Client: Sonos

Test Location: $-SAC

Mode: 2Tx, 11n HTZ2B, 528@MHz

Tested by: 11993

90

30
(dBuU/md

Peok Limit

INII Non-Rest | Bul

708

60

(dBuV/m) Vertical

Avg Limit (dBul/md

50

40

g

36

Frequency (GHz)

16

REUABY
THC-6d82/3M
THC-6d8)/3M

Ref/ftin
9172
187/18

Range (BHz) Det/fvg Made Suecp
1:1-5.88 PE (RS

5.08-6. 15

RMS)  Bnsec(Auto) 6081

REW/VBY
MC-6aBI/3M 57
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HORIZONTAL

Test Focility: UL Morrisville

2821 Mar 18

11:28:56

Rodioted Emissions 3-Meters

Project Number: 13518374
Client: Sonos

Test Location: S-SAC

Mode: 2Tx, 11n HTZ28, 528@8MHz

180| Tested by: 11993
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 5373A-RM038

RADIATED EMISSIONS

Marker| Frequency | Meter | Det [AT0O067/Amp/Cbl/fltr/Pad| DC |Corrected|Avg Limit(Margin| Peak PK [UNIINon-| PK [Azimuth|Height|Polarity,
(GHz) Reading| (dB/m) (dB) Corr| Reading |(dBuV/m)| (dB) Limit (Margin|Restricted|Margin| (Degs) | (cm)
(dBuv) (dB)|(dBuV/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)
1 * ** 382676| 39.73 | Pk | 33.3 -32.8 0 40.23 54 -13.77 74 -33.77 - - 0-360 | 101 H
4 * ** 37336 | 40.9 Pk | 33.2 -32.5 0 41.6 54 -12.4 74 -32.4 0-360 | 101 Vv
2 * **5.12549| 38.38 |PK-U| 34.1 -22.5 0 49.98 - - 74 -24.02 260 183 H
* ¥%5.12495| 24.91 |ADV| 34.1 -22.5 4.31| 40.82 54 -13.18 - - 260 183 H
5 * **5.12035| 41.08 |PK-U| 34.1 -22.5 0 52.68 - - 74 -21.32 222 197 Vv
* *% 511943 | 25.68 |ADV| 34.1 -22.5 4.31| 41.59 54 -12.41 - - 222 197 Vv
3 * **766878| 37.15 | Pk | 35.7 -27.9 0 44.95 54 -9.05 74 -29.05 0-360 | 101 H
6 * %% 9.13818| 36.44 | Pk | 36.3 -26.7 0 46.04 54 -7.96 74 -27.96 0-360 | 200 Vv

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

** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
PK-U - Maximum Peak
ADV - Linear Voltage Average
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

HIGH CHANNEL RESULTS

Test Focility: UL Morrisville

2821 Mar 18 11:80:27

Rodioted Emissions 3-Meters

Project Number: 13518374
Client: Sonos

Test Location: $-SAC

Mode: 2Tx, 11n HTZ2B, 5248MHz

Tested by: 11993
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HORIZONTAL

Test Focility: UL Morrisville

2821 Mar 18 11:88:27

Rodioted Emissions 3-Meters

Project Number: 13518374
Client: Sonos

Test Location: S-SAC

Mode: 2Tx, 11n HTZ28, 5248MHz

180| Tested by: 11993

90

80
Limit (dBul/mi)

Peak

UNIT

on-Restrictdd (g

78

60

(dBuU/m) Vertical

Avg Limit (dBul/m)

50

on
001

408

36

Frequency (GHz)

16

Range (6Hz) REUABY Ref/ftin  Det/fvg Made

Sweep Pis  #Sups/Mode  Lobel Range (BHz) RBU/VBUY

8:16-18 MC-6B)/3E

Ref/Atin  Det/fvg Mode

Sueep Pis  toups/tode Lobel

Rev 9.5 @4 Mar 2821

VERTICAL

Page 105 of 186

UL LLC
12 Laboratory Dr., RTP, NC 27709;

USA

TEL: (919) 549-1400

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




REPORT NO: R13510374-E4 DATE: 2021-04-25
FCC ID: SBVRM038 IC: 5373A-RM038

RADIATED EMISSIONS

Marker| Frequency | Meter |Det|{AT0067|Amp/Cbl/fltr/Pad|Corrected| Avg Limit |Margin| Peak PK [UNIINon-| PK [Azimuth|Height|Polarit
(GHz) Reading| (dB/m) (dB) Reading |(dBuV/m)| (dB) Limit |Margin|Restricted|Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dBuV/m)| (dB) |(dBuV/m)| (dB)
5 ***3346 | 41.48 |Pk| 32.9 -32.7 41.68 54 -12.32 74 -32.32 - - 0-360 | 101 Vv
2 * ** 838373| 37.32 |Pk| 35.8 -27.3 45.82 54 -8.18 74 -28.18 - - 0-360 | 200 H
3 * *%¥ 91441 | 36.51 |Pk| 36.3 -26.7 46.11 54 -7.89 74 -27.89 - - 0-360 | 101 H
6 * **¥9.01968| 37.59 |Pk| 36.2 -27.3 46.49 54 -7.51 74 -27.51 - - 0-360 | 200 Vv
1 2.43344 42.48 |Pk| 32.4 -34.1 40.78 - - - - 68.2 -27.42| 0-360 | 200 H
4 2.44432 45.5 |Pk| 32.5 -34.1 43.9 - - - - 68.2 -24.3 | 0-360 | 101 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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REPORT NO: R13510374-E4 DATE: 2021-04-25
FCC ID: SBVRM038 IC: 56373A-RM038

10.1.3. TXABOVE 1 GHz 802.11a MODE IN THE 5.3 GHz BAND

2TX Chain 0 + Chain 1 CDD MODE

BANDEDGE (5300 MHz)

HORIZONTAL RESULT

12:TE§‘L Facility: UL Morrisville 2021 Mor 18 16:51:82
Restricted Bandedge
Project Number: 13518374
Client: Sonos
Test Location: N-SAC
Mode: 2Tx, 11a, 53BBMHz
Tested by: 23567/11993
£ Limit ¢
=
3
)
<
oge Limit CGdBuU/m)
35
5.29 1 7MHz/ 5.46
Frequency (GHzJ
Ronge (Gfiz) RBU/VE] Ref/Atin  Det/Avg Tupe Seep Pls #oups/llade Label Ronge (6Hiz) REW/VE Ref/Atin  Det/Avg Tupe Sueep Pts #oups/fode Lobel
1:5.29-5.46 NI/ 187/18 PEAK/Pur Avg(RMS)  Zinsec(Auto) 8008 HAXH Horizental = Pk | 2:5.28-5.46 IHC-6e8/3M  187/18  AVER/Vali g Zneec(Auto) BAB0 1B5TAUG  Horizontal - f

Marker| Frequency | Meter | Det | AT0O072 |Amp/Cbl| DC Corr |Corrected | Average |Margin|Peak Limit{ PK |Azimuth | Height | Polarity
(GHz) Reading (dB/m) |/Fltr/Pad| (dB) | Reading Limit (dB) |(dBuV/m)|Margin| (Degs) | (cm)
(dBuv) (dB) (dBuV/m) [ (dBuV/m) (dB)

1 * ** 535002 39.62 Pk 34.4 -23.1 0 50.92 - - 74 -23.08 333 316 H

2 * ** 538254 41.78 Pk 34.5 -23.2 0 53.08 - - 74 -20.92 333 316 H

3 * ** 535002( 29.06 |ADV 34.4 -23.1 5.4 45.76 54 -8.24 - - 333 316 H

4 * ** 535015 29.55 |ADV 34.4 -23.1 5.4 46.25 54 -7.75 - - 333 316 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - U-NII AD primary method, Linear Voltage Average
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REPORT NO: R13510374-E4

FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

VERTICAL RESULT

| oTest Facility: UL Morrisville 2021 Mar 18 17:089:13
Restricted Bandedge
s Project Number: 13518374
Client: Sonas
Test Location: N-SAC
Mode: 2Tx, 11a, 538BMHz
1851 Tested by: 23567/11993
954
85
< f Peaki Limit CdBul
375
3
6!:
PAverpge Limit CdBul/m)
55 \
4
45 =
35
5.29 17MHz/ 5.46
Frequency (GHzJ
Range (6Hz) FEU/VBY Ref/Attn  Det/Avg Tupe Sucep Pts  #5ups/Mode Lobel Renge (6Hz) REU/VBY Ref/Attn  Det/Avg Tupe Sweep Pts  #Sups/Mode Lobe
Marker| Frequency | Meter | Det | AT0O072 |Amp/Cbl| DC Corr |Corrected | Average |Margin|Peak Limit{ PK |Azimuth | Height | Polarity
(GHz) Reading (dB/m) |/Fitr/Pad| (dB) | Reading Limit (dB) |[(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dB) (dBuV/m) [(dBuV/m) (dB)
1 * *¥% 535002 | 40.05 | Pk 344 -23.1 0 51.35 - - 74 -22.65 126 253 \%
2 * *¥% 535049 | 44.18 | Pk 344 -23.2 0 55.38 - - 74 -18.62 126 253 \Y
3 * *¥% 535002 | 30.37 |ADV| 344 -23.1 5.4 47.07 54 -6.93 - - 126 253 \Y
4 * *¥% 535053 | 30.39 |ADV| 344 -23.2 5.4 46.99 54 -7.01 - - 126 253 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
ADV - U-NII AD primary method, Linear Voltage Average
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REPORT NO: R13510374-E4
FCC ID: SBVRM038

DATE: 2021-04-25
IC: 56373A-RM038

BANDEDGE (HIGH CHANNEL)

1ZKTEat Fac lity: UL Morrisville 2821 Mor 17 19:26:11
Restricted Boadedge
- Sroject Numbe~: 13518374
[ Zlient: Sonas
Test Locotion: N-SAC
Mode: 2Tx, 11a, 532BMHz
185 o Tested by: 23367/11993
g5 !I / \vﬁ?\‘j:A\
g ” \ Peok Limit (dBuUs/m2
> 7!:
: / \
z W“
E)l: \w U
i ""‘W,M Wiy oos i CBuy/m)
Wi
\”\« :
45 Brrsantiny
3!:
5.3 16MH=z/ 5.456
Freguency (GHz)
Range (6re) FEU/VBU Ref/Atin  Det/Avg Tupe Sueep Fis  #5ups/Made Lobel Range (6rz) REU/UEU Ref/Attn  Det/Avg Toe Sueep Fos  #upsMode  Lobel
1:5.3-5.46 1M(-6B)/3M 1a7/18 PEAK/Pur Avg(RMS)  ZEnsec(iuto) 8808 MAXH Horizontol - Pk 2:5.3-5.48 1MC-6dB2 /3 187/18 AUER/Vlt vg 2Bnsec(Auto) GOEA  186TAUG Horizontal - Av
BondEdge 5.35-5.466GHz UNIT - H.TST Rev 9.5 18 Aug 2HzH
Marker| Frequency | Meter | Det | AT0072 [Amp/Cbl/Fltr/Pad| DC |Corrected| Average |Margin|PeakLimit| PK |Azimuth(Height|Polarity
(GHz) Reading| (dB/m) (dB) Corr | Reading Limit (dB) | (dBuVv/m) |Margin| (Degs) | (cm)
(dBuv) (dB) |(dBuV/m)| (dBuV/m) (dB)
1 * ** 535001| 46.38 | Pk 34.4 -23.1 0 57.68 - - 74 -16.32 6 229 H
2 * ** 535041| 48.81 | Pk 34.4 -23.2 0 60.01 - - 74 -13.99 6 229 H
3 * ** 535001| 30.77 |ADV| 34.4 -23.1 5.41 47.48 54 -6.52 - - 6 229 H
4 * ** 535011| 30.96 |ADV| 34.4 -23.1 5.41 47.67 54 -6.33 - - 6 229 H

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

Pk - Peak detector
ADV - Linear Voltage Average
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