REPORT NO: 12049380-E1Vv4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

HIGH CHANNEL

[ Keaht Specirum Anlyzes - APVG.TDBUSLBLLZ06 1M, [ Rnsheer - =i
L " 0a SENSEINT 02: i B ]s0g D T 0230
enter Freq 5.320000000 GHz #Avg Type: RMS Frequency enter Freq 5. #Avg Type: RMS T Freauency
NFE PN Fosi —5= Trig: FreeRun Avg|Hold: 1001100 WFE — PNO:Fai ~5= Trig: FreeRun AvglHold: 100/100
IFGaimlow  Aten: 16 88 IFGainiow  Ausen: 1698
MKr2 5.3 Auto Tune| Mkr2 5 Auto Tune|
Ref Offset 15.35 dB 2 Ref Offset 143 dB e s
‘géws.‘m-- Ref 20.00 dBm 10 dBidlv  Ref 20.00 dBm
L - o8 -
Center Freq Center Freq)|
5.320000000 GHz 5.320000000 GHz|
[ ) A9
Start Freg| Start Freq|
5295000000 GHz 5.285000000 GHz|
‘Stop Fregq| Stop Freq|
5345000000 GHz 5.345000000 GHz|
CF Step
5.000000 MHz| 6.000000 MHz|
lAuto Man auto Man|
Freq Offset Freq Offset|
04z 0Hz
Scale Type Scale Type
" "
Center 5.32000 GHz Span 50.00 MHz||-°2 Lin| Center 5.32000 GHz Span 50.00 MHz|[-°9 in|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
so e sc starus
[ Keaht Specirum Anlyzes - APVG.TDBUSLBLLZ06 1M, [ Rnsheer - =i
L " 0a i T T sewsean] I
enter Freq 5.320000000 GHz #Avg Type: RMS Frequency enter Freq 5. z #Avg Type: RMS Freauency
NFE PN Fosi —5= Trig: FreeRun Avg|Hold: 1001100 WFE — PNO:Fai ~5= Trig: FreeRun AvglHold: 100/100
IFGaimlow  Aten: 16 88 IFGainiow  Ausen: 1698
MKr2 5 Auto Tune| Mkr2 5 Auto Tune|
Ref Offset 14.49 dB e Ref Offset 14,45 dB e
‘géws.‘m-- Ref 20.00 dBm 10 dBidlv  Ref 20.00 dBm
L - o8 -
Center Freq Center Freq)|
5.320000000 GHz 5.320000000 GHz|
o8 o8
Start Freg| Start Freq|
5295000000 GHz 5.285000000 GHz|
‘Stop Fregq| Stop Freq|
5345000000 GHz 5.345000000 GHz|
CF Step
5.000000 MHz| 6.000000 MHz|
lAuto Man auto Man|
Freq Offset Freq Offset|
04z 0Hz
Scale Type Scale Type
" "
Center 5.32000 GHz Span 50.00 MHz||-°2 Lin| Center 5.32000 GHz Span 50.00 MHz|[-°9 in|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
so e sc starus
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REPORT NO: 12049380-E1V4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

8.5.1.7. 802.11n HT20 MODE IN THE 5.6 GHz BAND

FCC+IC
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 20.3000 | 17.4780 4.41 7.42
Mid 5580 20.4500 | 17.5630 4.41 7.42
High 5700 20.3000 | 17.5050 4.41 7.42
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) | 1IMHz) | 1MHz)
Low 5500 24.00 23.42 29.42 23.42 9.58 11.00 9.58
Mid 5580 24.00 23.45 29.45 23.45 9.58 11.00 9.58
High 5700 24.00 23.43 29.43 23.43 9.58 11.00 9.58

| Duty Cycle CF (dB)| 0.46 |Inc|uded in Calculations of Corr'd Power & PSD

Output Power Results
Channel | Frequency | Chain 0 | Chain 1 | Chain 2

Chain 3 Total | Power | Power

Meas Meas Meas Meas Corr'd | Limit [Margin
Power | Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5500 14.01 14.88 14.90 13.24 20.33 | 23.42 -3.09
Mid 5580 14.25 14.49 15.04 13.63 20.40 | 23.45 -3.04
High 5700 12.41 12.38 13.07 11.06 18.31 | 23.43 -5.12
PSD Results
Channel | Frequency | Chain O | Chain 1 Chain 2 Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd | Limit [Margin
PSD PSD PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ dBm/| (dBm/ (dB)
1MHz) 1MHz) 1MHz) 1MHz) 1MHz) [ IMHz)
Low 5500 2.952 3.111 3.122 1.887 9.278 9.58 -0.30
Mid 5580 3.428 2.896 3.369 2.496 9.544 9.58 -0.04
High 5700 3.146 2.823 3.230 2.303 9.371 9.58 -0.21
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REPORT NO: 12049380-E1Vv4

FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

LOW CHANNEL

== ¥eysight Spectrum Analyzer - APY8.7{0B03L6]45256 J6, Temp A Lo || ol [ Keysight Spectrum Anabyzer - APvE.T 8018 45256 1B, Temp A [N
L RF 5i ALIGN AUTO L [ [ IE oc | 1 1 ALIGN AUTO 11:05:48 PMAug 20, 2018
enter Freq 5.500000000 GHz #hvg Type: RMS Frequency enter Freq 5.500000000 GHz #Avg Type: RMS TRacE] 5| Frequency
WFE— PNO-Tas = Trig: FreeRun AvglHold: 100100 WFE—— PHO-Fasr == Trig: FreeRun AvglHold: 100/100
IFGain:Low Atten: 16 dB IFGainilaw Atten: 16 dB
MKr2 5.49 Aute Tune| Mkr2 5 Auto Tune|
Ref Offset 15.37 dB auny Ref Offset 14.77 dB. e
‘gsns.‘m-- Ref 20.00 dBm < 10 dBidlv  Ref 20.00 dBm
L - o8 -
Center Freq Center Freq|
5500000000 GHz 5500000000 GHz|
o o9
StartFreq| Start Freg|
5.475000000 GHz 5.475000000 GHz|
Stop Freq| ‘Stop Fregq|
5525000000 GHz 5525000000 GHz|
CF Step Step
5.000000 MHz| 6.000000 MHz|
lAuto Man Man
Freq Offset Freq Offset|
0Hz 0Hz
Scale Type Scale Type
" "
Center 5.50000 GHz Span 50.00 MHz|[-°9 Lin| Center 5.50000 GHz Span 5000 MHz [-°9 i}
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
usc e sc starus
== ¥eysight Spectrum Analyzer - APY8.7{0B03L6]45256 J6, Temp A Lo || ol [ Keysight Spectrum Anabyzer - APvE.T 8018 45256 1B, Temp A [N
L RF 5i ALIGN AUTO L [ [ IE oc | 1 1 ALIGN AUTO 11:12:12 PMAug 20, 2018
enter Freq 5.500000000 GHz #Avg Type: RMS Frequency enter Freq 5.500000000 GHz #Avg Type: RMS TRaC 5| Frequency
WFE— PNO-Tas = Trig: FreeRun AvglHold: 100100 WFE—— PHO-Fasr == Trig: FreeRun AvglHold: 100/100
IFGain:Low Aten: 16 dB IFGaindaw Atten: 16 dB <A
TR S0GH Auto Tune| = 5 Auto Tune|
Ref Offset 14.5 dB Mkr2 5.498 80 GHz Ref Offset 1471 dB MkrZ 5.499
[9giciv_Ret 20.00 dBm 3.122 dBm) 10¢Biely  Ref 20.00 dBm 8
L - o8 -
Center Freq Center Freq|
3 5500000000 GHz 5500000000 GHz|
¢ 'v
StartFreq| Start Freg|
5.475000000 GHz 5.475000000 GHz|
| StopFreq| ‘Stop Fregq|
5525000000 GHz 5525000000 GHz|
CF Step
5.000000 MHz| 6.000000 MHz|
|Auto Man| |Auto Man)|
Freq Offset Freq Offset|
0Hz 0Hz
Scale Type Scale Type
" "
Center 5.50000 GHz Span 50.00 MHz|[-°9 Lin| Center 5.50000 GHz Span 5000 MHz [-°9 i}
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
usc e sc starus

LOW CHANNEL CHAIN 2

LOW CHANNEL CHAIN 3
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REPORT NO: 12049380-E1Vv4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

MID CHANNEL

[ Keyght Specirum Ansyzes - APV8.TDBISLEL 5256 15, Tema A [ [
L Bl Frequency I IGNAITO | 11:18:32 PMALg 20, 2018 Frequsncy
#Avg Type: RMS TRACE 56
enter Freq 5. .':BOIJIJ'?FIEIJO G'!-E s Trg: FreeRun AL pré I Av;i'ﬂu{dp-lﬂmm
IFGaimlow  Aten: 16 88 IFGainiow  Ausen: 1698
Auto Tune| MKr2 5.5 Auto Tune|
Ref Offset 15.38 dB Ref Offset 14.76 dB R
‘gsns.‘m-- Ref 20.00 dBm 10 dBidlv  Ref 20.00 dBm
L - o8 -
Center Freq Center Freq|
5580000000 GHz 5580000000 GHz|
¥ ¥
Start Freg| Start Freq|
5565000000 GHz 5.565000000 GHz|
I Stop Freg| Stop Freq|
5605000000 GHz 5.605000000 GHz|
CF Step
5.000000 MHz| 6.000000 MHz|
(Auto Man)| |Auto Man)|
Freq Offset Freq Offset|
04z 0Hz
Scale Type Scale Type
" "
Center 5.58000 GHz Span 50.00 MHz||-°2 Lin| Center 5.58000 GHz Span 50.00 MHz|[-°9 in|
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
so e sc starus
[ Keyght Specirum Ansyzes - APV8.TDBISLEL 5256 15, Tema A [ [
L Bl ALIGN AUTO Frequency I I IGNAITO [ 11:26:00 PMALg 20, 2018 Frequsncy
Hhvg Type: RMS EAvg Type: RMS Tt 38
enter Freq 5. .':BOIJ[I'?FIEDO G,!',E Fasi o= Trig: FreeRun Avg Hol: 1001100 NEE PNO: Fast >~ T7ig: Free Run Rughold: 100180
IFGaimlow  Aten: 16 88 IFGainiow  Ausen: 1698
Auto Tune| Auto Tune|
Ref Offset 14.5 dB Ref Offset 14,32 dB
‘gsns.‘m-- Ref 20.00 dBm 10 dBidlv  Ref 20.00 dBm
L - o8 -
Center Freq Center Freq|
9 5580000000 GHz 5580000000 GHz|
A
) o ¢
Start Freg| Start Freq|
5565000000 GHz 5.565000000 GHz|
‘Stop Fregq| Stop Freq|
5605000000 GHz 5.605000000 GHz|
CF Step
5.000000 MHz| 6.000000 MHz|
(Auto Man)| |Auto Man)|
Freq Offset Freq Offset|
04z 0Hz
Scale Type Scale Type
" "
Center 5.58000 GHz Span 50.00 MHz||-°2 Lin| Center 5.58000 GHz Span 50.00 MHz|[-°9 in|
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
so e sc starus

MID CHANNEL CHAIN 2

MID CHANNEL CHAIN 3
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REPORT NO: 12049380-E1Vv4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

HIGH CHANNEL

T — T T S o
L " 0a . T T
enter Freq 5.700000000 GHz #Avg Type: RMS Frequency enter Freq 5. #Avg Type: RMS Freauency
NFE PNO Fast —5~ Trig: Free Run Avg|Hold: 100100 NFE PNG: Fast 5~ Trig: Free Run Avg|Hold: 100/100
IFGaimlow  Aten: 16 88 IFGainiow  Ausen: 1698
k2 5 Auto Tune| 5 Auto Tune|
Ref Offset 15.38 0B Mkr2 5 Ref Offset 1476 dB Mkr2 5 HZ]
‘géws.‘m-- Ref 20.00 dBm 10 ¢eidlv Ref 20.00 dBm A
L - o8 -
Center Freq Center Freq)|
5700000000 GHz 5.700000000 GHz|
.a} x}’
Start Freg| Start Freq|
5675000000 GHz 5.675000000 GHz|
{ ‘Stop Fregq| Stop Freq|
5725000000 GHz 6.726000000 GHz|
CF Step
5.000000 MHz| 6.000000 MHz|
lAuto Man auto Man|
Freq Offset Freq Offset|
04z 0Hz
Scale Type Scale Type
" "
Center 5.70000 GHz Span 50.00 MHz||-°2 Lin| Center 5.70000 GHz Span 50.00 MHz|[-°9 in|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
so e sc starus
T — T T S o
L " 0a . T T sewsean] I
enter Freq 5.700000000 GHz #Avg Type: RMS Frequency enter Freq 5. z #Avg Type: RMS Freauency
NFE PN Fosi —5= Trig: FreeRun Avg|Hold: 1001100 WFE — PNO:Fai ~5= Trig: FreeRun AvglHold: 100/100
IFGaimlow  Aten: 16 88 IFGainiow  Ausen: 1698
Auto Tune| Mkr2 5 Auto Tune|
Ref Offset 14.5 dB Ref Offset 14,85 dB e
‘géws.‘m-- Ref 20.00 dBm 10 dBidlv  Ref 20.00 dBm
L - o8 -
Center Freq Center Freq)|
5700000000 GHz 5.700000000 GHz|
¢
Start Freg| Start Freq|
5675000000 GHz 5.675000000 GHz|
| ‘Stop Fregq| Stop Freq|
5725000000 GHz 6.726000000 GHz|
CF Step
5.000000 MHz| 6.000000 MHz|
lAuto Man auto Man|
Freq Offset Freq Offset|
04z 0Hz
Scale Type Scale Type
" "
Center 5.70000 GHz Span 50.00 MHz||-°2 Lin| Center 5.70000 GHz Span 50.00 MHz|[-°9 in|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
so e sc starus

HIGH CHANNEL CHAIN 2

HIGH CHANNEL CHAIN 3
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REPORT NO: 12049380-E1V4
FCC ID:SBVRMO015

DATE: 10/31/2018

IC:5373A-RM0O15

ECC+IC

8.5.1.8.

Antenna Gain and Limit

802.11n HT20 MODE IN THE 5.8 GHz BAND

Channel | Frequency [Directiona |Directiona | FCC/ISED | FCC/ISED
Gain Gain Power PSD
for Power | for PSD Limit Limit
(MHz) (dBi) (dBm) (dBm) dBm/
1MHz)
Low 5745 4.41 7.42 30.00 28.58
Mid 5785 4.41 7.42 30.00 28.58
High 5825 4.41 7.42 30.00 28.58
| Duty Cycle CF (dB)| 0.46 [Included in Calculations of Corr'd Power & PSD |
Output Power Results
Channel | Frequency | Chain O Chain 1 Chain 2 Chain 3 Total Power | Power
Meas Meas Meas Meas Corr'd Limit [ Margin
Power Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5745 17.93 17.48 17.96 17.96 23.86 30.00 -6.14
Mid 5785 17.89 17.45 17.95 17.86 23.81 30.00 -6.19
High 5825 17.74 17.20 17.52 17.65 23.55 30.00 -6.45
PSD Results
Channel | Frequency | Chain O Chain 1 Chain 2 Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd Limit [ Margin
PSD PSD PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dBm/ | (dBm/ (dB)
1MHz) 1MHz) 1MHz) 1MHz) 1IMHz) | 1MHz)
Low 5745 5.510 5.693 5.504 6.435 12.283 28.58 -16.30
Mid 5785 5.416 5.122 5.156 5.599 11.808 28.58 -16.77
High 5825 5.667 5.200 5.327 5.000 11.786 28.58 -16.79

Page 138 of 290

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

TEL:(510) 771-1000

FAX:(510) 661-0888




REPORT NO: 12049380-E1Vv4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

LOW CHANNEL

[ eyt Spectram Analyzes - AP GBRLBL 12508 W [ [ Kemiot Spectmom Analeer - APoa-1B0BIE) 12506 M. T=lo
- do i o T _ _
enter Freq 5.745000000 GHz #Avg Type: RMS Frequency enter Freq 5.745000000 GHz #Avg Type: RMS Frequency
NFE PHO s == Trig: FreeRun AvglHold: 100100 NEE PhO Fas == Trig: FresRun AvglHold: 100/100
IFGain:Low Atten: 16 dB IFGainilaw Atten: 16 dB
k3 5 746 25 GH Auto Tune| = Auto Tune|
Ref Offset 15.38 dB. Mkr2 5.746 25 GHZ Ref Offset 14.76 d8 Mkr2 5.
[9giciv_Ret 20.00 dBm 5.510 dBm) 10¢Biely  Ref 20.00 dBm
L - -
Center Freq Center Freq|
. 5.745000000 GHz| . 5.745000000 GHz|
A |
{r &
StartFreq| Start Freg|
5.720000000 GHz| 5.720000000 GHz|
Stop Freq| ‘Stop Fregq|
5.770000000 GHz| 5.770000000 GHz|
CF Step Step
5.000000 MHz| 5.000000 MHz|
lAuto Man Man|
Freq Offset Freq Offset|
0Hz 0 Hel
Scale Type Scale Type
" "
Center 5.74500 GHz Span 50.00 MHz|[-°9 Lin| Center 5.74500 GHz Span 5000 MHz [-°9 i}
H#Res B 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts) HRes BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)
usc e sc starus
[ K5 Spectrm Aralyzes - AP.TDBOSLEL 12508 1M, T e ] [ i Specti Anahyeer - AP TBOSLE) 12506 M. T e el
- do i o T _ _
enter Freq 5.745000000 GHz #Avg Type: RMS " Frequency enter Freq 5.745000000 GHz #Avg Type: RMS Frequency
NFE PNO: Fast —»— 11ig: Free Run Avg|Hold: 1001100 & WFE PO Fast —o— Trig: Free Run AvglHold: 1001100
(FGaimlow  Atten: 16 dB osld [FGainlaw  Atien: 16dB
k3 5 746 00 GH Auto Tune| = Auto Tune|
Ref Offset 145 dB Mkr2 5.746 00 GHz Ref Offset 1485 dB Mkr2
[9giciv_Ret 20.00 dBm 5.504 dBm) 10¢Bielv  Ref 20.00 dBm
L - -
Center Freq Center Freq|
[ ] 5745000000 GHz| ] 5.745000000 GHz|
{ {
StartFreq| Start Freg|
5.720000000 GHz| 5.720000000 GHz|
Stop Freq| ‘Stop Fregq|
5.770000000 GHz| 5.770000000 GHz|
ep CF Step
5.000000 MHz| 5.000000 MHz|
lAuto Man auto Man|
Freq Offset Freq Offset|
0Hz 0 Hel
Scale Type Scale Type
" "
Center 5.74500 GHz Span 50.00 MHz|[-°9 Lin| Center 5.74500 GHz Span 5000 MHz [-°9 i}
H#Res B 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts) HRes BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)
usc e sc starus

LOW CHANNEL CHAIN 2

LOW CHANNEL CHAIN 3
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REPORT NO: 12049380-E1Vv4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

MID CHANNEL

5.785000000 GHz|

<>

StartFreq|
5760000000 GHz|

Stop Freq
5510000000 GHz|

i

Center 5.78500 GHz
#Res BW 510 kHz

Span 50.00 MHz.

#VBW 1.5 MHz" Sweep 1.000 ms (1001 pts)

[ eyt Spectram Aralyzer - AP0 7TGOSLEL1ZS06 M. T e To o e
i B 1500
Frequency - Frequency
Hhvg Type: RMS SAvg Type: RMS
anter Fraq 5 TBSM;?;EW G:»E Fost - Trig: FreeRun AugHole: 001100 WFE  PNO:Fam >~ Trig: FreeRun AvgiHola: 100100
\FGainlow  Atten: 16 6B IFGainiow  Ausen: 1698
90 GHZ Auto Tune| Mkr2 5 Auto Tune|
Ref Offset 15.38 dB = Ref Offset 14.76 dB “
[9giciv_Ret 20.00 dBm 5.416 dBm) 10¢Bielv Ref 20.00 dBm
L - o8 -
Center Freq Center Freq|
¥ 5785000000 GHz s 5.785000000 GHz|
i {
Start Freg| Start Freq|
5760000000 GHz 5.760000000 GHz|
‘Stop Fregq| Stop Freq|
5810000000 GHz 5.810000000 GHz|
CF Step
5.000000 MHz| 6.000000 MHz|
|Auto Man)| |Auto Man)|
Freq Offset Freq Offset|
04z 0Hz
Scale Type Scale Type
" "
Center 5.73500 GHz Span 50.00 MHz||-°2 Lin| Center 5.78500 GHz Span 50.00 MHz|[-°9 in|
H#Res B 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts) HRes BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)
so e sc starus
[ eyt Spectram Aralyzer - AP0 7TGOSLEL1ZS06 M. T e To o e
i B 1500
Frequency 8 - Frequency
Hhvg Type: RMS SAvg Type: RMS
enter Freq 3. 8000000 Bz rrg rresmun  Avgiions: 10000 O Oz ) T FreeRun  AwgiHaid 10100
\FGainlow  Atten: 16 6B IFGainiow  Ausen: 1698
Auto Tune| MKr2 5.786 Auto Tune|
Ref Offset 14.5 dB Ref Offset 14,85 dB R 4453
‘gsns.‘m-- Ref 20.00 dBm 10 dBidlv  Ref 20.00 dBm 9.9
L - o8 -
Center Freq Center Freq|

5.785000000 GHz|

Start Freq|
5.760000000 GHz|

Stop Freq|
5.810000000 GHz|

H#Res BW 510 kHz

CF Step
5.000000 MHz| 5.000000 MHz|
|Auto Man)| |Auto Man)|
Freq Offset Freq Offset|

0 Hz 0 Hz|

Scale Type Scale Type

"
Log Lin| Center 5.78500 GHz Span 50.00 MHz|[-°9 in|

#VBW 1.5 MHz*

Sweep 1.000 ms (1001 pts)

s ‘aTaTUS)

s

sTATUS

MID CHANNEL CHAIN 2

MID CHANNEL CHAIN 3
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REPORT NO: 12049380-E1Vv4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

H

IGH CHANNEL

[ Keaht Specirum Anlyzes - APVG.TDBUSLBLLZ06 1M, [ Rnsheer - T = ]
E L " 0a i o 00 D T
Hhvg Type: RMS Freauency i SAvg Type: RMS Freauency
enter Freq 5. BZEIJ[I'?FIEDO G,!',E Fasi =+~ Trig: Free Run m;?nn::-'1m1m onter Freq NFE wé Fast —»- 1rig: Free Run Av;i'ﬂu{dp-lﬂmm
IFGaimlow  Aten: 16 88 IFGainiow  Ausen: 1698
Auto Tune| MKr2 5.82 Auto Tune|
Ref Offset 15.38 dB Ref Offset 14.76 dB e s
[9giciv_Ret 20.00 dBm 10¢Bielv Ref 20.00 dBm S
L v o8 -
Center Freq Center Freq)|
¥ 5.826000000 GHz 5825000000 GHz|
A X
) &
Start Freg| Start Freq|
55800000000 GHz 5.800000000 GHz|
‘Stop Fregq| Stop Freq|
5850000000 GHz 5.850000000 GHz|
CF Step
5.000000 MHz| 6.000000 MHz|
lAuto Man auto Man|
Freq Offset Freq Offset|
04z 0Hz
Scale Type Scale Type
" "
Center 5.82500 GHz Span 50.00 MHz||-°2 Lin| Center 5.82500 GHz Span 50.00 MHz|[-°9 in|
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts) #Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)
so e sc starus
[ Keaht Specirum Anlyzes - APVG.TDBUSLBLLZ06 1M, [ Rnsheer - T = ]
E L " 0a i o 00 D T
Hhvg Type: RMS Freauency i SAvg Type: RMS Freauency
enter Freq 5. BZEIJ[I'?FIEDO G,!',E Fasi =+~ Trig: Free Run m;?nn::-'1m1m onter Freq NFE wé Fast —»- 1rig: Free Run Av;i'ﬂu{dp-lﬂmm
IFGaimlow  Aten: 16 88 IFGainiow  Ausen: 1698
MKr2 Auto Tune| Mkr2 5 Auto Tune|
Ref Offset 14.5 dB e Ref Offset 14,85 dB e
‘géws.‘m-- Ref 20.00 dBm 10 dBidlv  Ref 20.00 dBm
L v o8 -
Center Freq Center Freq)|
[ 5.826000000 GHz () 5825000000 GHz|
{ &
Start Freg| Start Freq|
55800000000 GHz 5.800000000 GHz|
‘Stop Fregq| Stop Freq|
5850000000 GHz 5.850000000 GHz|
CF Step
5.000000 MHz| 6.000000 MHz|
lAuto Man auto Man|
Freq Offset Freq Offset|
04z 0Hz
Scale Type Scale Type
" "
Center 5.82500 GHz Span 50.00 MHz||-°2 Lin| Center 5.82500 GHz Span 50.00 MHz|[-°9 in|
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts) #Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)
so e sc starus
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REPORT NO: 12049380-E1V4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

8.5.2 RADIO 1

8.5.2.1. 802.11n HT20 MODE IN THE 5.2 GHz BAND

Ic
Bandwidth and Antenna Gain
Channel | Frequency Min
99%
BW
(MHz) (MHz)
Low 5180 17.6510
Mid 5200 17.5540
High 5240 17.5460
Limits
Channel | Frequency ISED ISED
EIRP eirp
Limit PSD
Limit
(MHz) (dBm) (dBm/
1MHz)
Low 5180 22.47 10.00
Mid 5200 22.44 10.00
High 5240 22.44 10.00

Duty Cycle CF (dB)| 0.46 Included in Calculations of Corr'd PSD

Output Power Results

Channel | Frequency Total Power Power
Corr'd Limit Margin
Power
(MHz) (dBm) (dBm) (dB)
Low 5180 19.53 22.47 -2.94
Mid 5200 19.49 22.44 -2.95
High 5240 19.40 22.44 -3.04
PSD Results
Channel | Frequency Total PSD PSD
Corr'd Limit Margin
PSD
(MHz) (dBm/ (dBm/ (dB)
1MHz) 1MHz)
Low 5180 9.30 10.00 -0.70
Mid 5200 9.22 10.00 -0.78
High 5240 9.05 10.00 -0.95
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DATE: 10/31/2018
IC:5373A-RM015

=G

Ty

HIGH CHANNEL

1 Keyoght Spectrum Aralyze - APv7 01 0VETLTLLZS06 A Chamber § = = Chambe 8 e
W e W 500 D = T ALy Ao Frequency [ senseant ALIGN AT |09:24:44 AN Sep 18,2018 Froquency
#ivg Type: RMS Avg Type: RIS !
enter Freq 5. 1““'1,;?“] G::f”_. —— Trig: FreeRun AvoiHoI: 100100 WFE PG Fast ~o~ Trig: FreeRun Rvalila: 109100 g
FFGainLow  Atten: 10 dB (FGainion  Aten:10d8
095 Auto Tune| 3 Auto Tune|
Ref Offest 20 dB. Mkr1 5.180 95 GHz Ref Offset 29 48 Wikr1 5.198 45 GHz]
j0gBiay_Ref 29.00 dBm 9.304 dBm 1 gBveiy Ref 29.00 dBm 9.218 dBm
9 - L
Center Freq| ‘Center Freq|
5.180000000 GHz| 5.200000000 GHz|
StartFreq| Start Freq|
5.155000000 GHz| 5.176000000 GHz|
StopFreq| Stop Freq|
5205000000 GHz| 5.226000000 GHz|
CF Step CF Step
5.000000 MHz 5.000000 MHz|
Man |Auto Man)|
Freq Offset| Freq Offset
0 Hz| 0 Hz|
‘Scale Type Scale Type
Center 5.18000 GHz Span 50.00 MHz|[-°9 Lin| Center 5.20000 GHz Span 50.00 MHz [-°9 Lin|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts] #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
o [ wa [
= W b ey ]
W . m sia oc SENSEINT] ALIGNAUTO [09:33:59 AW Sep 18,2018 -
enter Freq 5.240000000 GHz Avg Type: RMS TRACE] 56 Toeuanoy
NFE PND:Fasi == Trig: Free Run AvglHold: 1001100 TrRElA 2
IFGainlow  Atten: 1068 ceTlA
N 1 Auto Tune|
Ref Offset 29 dB. Mkr1 5.24' :1:5 GHzj
odsiaiv Ref 29,00 dBm 9.051 dBn
Log -
Center Freq|
5.240000000 GHz
StartFreq|
5215000000 GHz
Stop Freq|
5.265000000 GHz|
CFStep
5.000000 MHz|
Auto Man
Freq Offset]
0Hz
Scale Type|
A
Center 5.24000 GHz Span 50.00 MHz||-°9 Lin]
#Res BW 1.0 MHz #VBW 3.0 MHz* ‘Sweep 1.000 ms (1001 pts),

Page 143 of 290

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 771-1000

FAX:(510) 661-0888

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




REPORT NO: 12049380-E1V4
FCC ID:SBVRMO015

DATE: 10/31/2018
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FCC
Bandwidth and Antenna Gain
Channel | Frequency Min Directional | Directional
99% Gain Gain
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi)
Low 5180 17.6830 4.41 7.42
Mid 5200 17.6310 4.41 7.42
High 5240 17.6680 4.41 7.42
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 18.07 24.00 9.58 10.00 9.58
Mid 5200 24.00 22.46 18.05 24.00 9.58 10.00 9.58
High 5240 24.00 22.47 18.06 24.00 9.58 10.00 9.58
Duty Cycle CF (dB)l 0.46 Included in Calculations of Corr'd PSD
Output Power Results
Channel | Frequency Chain 0 Chain 1 Chain 2 Chain 3 Total Power Power
Meas Meas Meas Meas Corr'd Limit Margin
Power Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 13.42 13.79 14.52 13.34 19.81 24.00 -4.19
Mid 5200 12.8 13.31 14.15 12.94 19.35 24.00 -4.65
High 5240 12.53 13.07 13.89 12.78 19.12 24.00 -4.88
PSD Results
Channel | Frequency Chain 0 Chain 1 Chain 2 Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD PSD
(MHz) (dBm/ 1MHz) [(dBm/ 1MHz) [(dBm/ 1MHz) |[(dBm/ 1MHz)| (dBm/ (dBm/ (dB)
1MHz) 1MHz)
Low 5180 2.71 2.37 3.21 1.88 9.05 9.58 -0.53
Mid 5200 2.17 2.30 2.39 1.69 8.63 9.58 -0.95
High 5240 1.92 2.23 2.30 1.70 8.52 9.58 -1.06
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% Agilent 11:34:17 Oct 3, 2018 L Measure 3 Agilent 11:34:58 Oct 3, 2018 L Measure
APw8.8.1(892618),6A12485, Conducted B Mkr2 5.178 78 GHz] APv3.8.1(092618),6A12485, Conducted B Mkre 5.178 58 GHz
Ref 38 dBm Atten 38 dB 2.711 dBm Meas Off Ref 30 dBm Atten 38 dB 2.366 dBm Meas Off
#Mvg #Rvg
Log Loy
16 Channel P 10 Channel P
B/ anhel Power 1B/ annel Power
0ffst 2 (Offst 2
15.3 k4 14.8 hed
dB Occupied BH dB Occupied BH
4Pva ACP \Pfg ACP
168 196
HL 52 Multi Carrier WL s2 Hulti Carrier
53 FS : Power| | [ F3 ; Pawer
AA AA
£ Power Stat, £Li: Power Stat
FTun FTun CCDF
Snp CCDF Swp
Center 5168 83 GHz Spen 50 MHz l”‘n’frg Center 5,180 00 Gz Span 50 Mz 1”‘;{2
#Res BH 1 MHz #YBH 3 MHz Sweep 1 ms (1881 pts) #Res BH 1 MHz #BH 3 MHz Sween 1 ms (1001 pis)
| |
Agilent 11:35:32 0Oct 3, 2018 L Measure 3% Agilent 11:36:97 Oct 3, 2018 L Measure
APw8.8.1(892618),6A12485, Conducted B Mkr2 5.178 89 GHz] APv3.8.1(092618),6A12485, Conducted B Mkre 5.178 15 GHz
Ref 38 dBm Atten 38 dB 3.213 dBm Meas Off Ref 30 dBm Atten 38 dB 1.875 dBm Meas Off
#Avg #Rvg
Log Loy
16 Channel P 10 Channel P
B/ anhel Power 1B/ annel Power
0ffst z (Offst 2
14.5 2 14.4 ol
dB Occupied BH dB Occupied BH
4Pva ACP \Pfg ACP
168 196
HL 52 Multi Carrier WL s2 Hulti Carrier
53 FS Power| | [ F3 Pawer
AA AA
£ Power Stat, £Li: Power Stat
FTun FTun CCDF
Snp CCDF Swp
Center 5168 83 GHz Spen 50 MHz l”‘n’frg Center 5,180 00 Gz Span 50 Mz 1”‘;{2
#Res BH 1 MHz #YBH 3 MHz Sweep 1 ms (1881 pts) #Res BH 1 MHz #BH 3 MHz Sween 1 ms (1001 pis)
| |

LOW CHANNEL CHAIN 2

LOW CHANNEL CHAIN 3
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MID CHANNEL

% Agilent 11:38:44 Oct 3, 2018 L Measure 3 Agilent 11:39:47 Oct 3, 2018 L Measure
APw8.8.1(092618),6A12455, Conducted B Mkr2 5.198 85 GHz] APv3.8.1(092618),6A12485, Conducted B Mkre 5.198 @5 GHz
Ref 38 dBm Atten 38 dB 2.173 dBm Meas Off Ref 30 dBm Atten 38 dB 2.302 dBm Meas Off
#Mvg #Avg
Log Loy
10 Channel P 14 Channel P
4B/ annel Power| ey annel Power
0ffst 2 (Offst 2
15.4 2l 14.5 ol
dB Occupied BH dB Occupied BH
4PAva ACP iy ACP
166 106
HL 52 Multi Carrier WL s2 Multi Carrier
53 FS Power| | [ F3 Pawer
AA AA
£ Power Stat, Eib Power Stat
FTun FTun CCOF
Snp CCDF Swp
Conter 5,208 60 GHz Span 50 iz horel | |center 5260 4 Gz Sean 50 Tz hore
#Res BH 1 MHz #YBH 3 MHz Sweep 1 ms (1881 pts) #Res BH 1 MHz #BH 3 MHz Sween 1 ms (1601 pis)
| |
Agilent 11:41:88 0Oct 3, 2018 L Measure 4% Agilent 11:41:58 Oct 3, 2018 L Measure
APw8.8.1(092618),6A12455, Conducted B Mkr2 5.198 35 GHz] APv3.8.1(092618),6A12485, Conducted B Mkre 5.198 75 GHz
Ref 38 dBm Atten 38 dB 2.392 dBm Meas Off Ref 30 dBm Atten 38 dB 1.683 dBm Meas Off
#Avg #Avg
Log Loy
10 Channel P 14 Channel P
4B/ annel Power| ey annel Power
Offst 2 (Offst 2
145 ¢ 14.4 ol
dB Occupied BH dB Occupied BH
4PAva ACP iy ACP
166 106
HL 52 Multi Carrier WL s2 Multi Carrier
53 FS Power| | [ F3 Pawer
AA AA
£ Power Stat, Eib Power Stat
FTun FTun CCOF
Snp CCDF Swp
Conter 5,208 60 GHz Span 50 iz horel | |center 5260 4 Gz Sean 50 Tz hore
#Res BH 1 MHz #YBH 3 MHz Sweep 1 ms (1881 pts) #Res BH 1 MHz #BH 3 MHz Sween 1 ms (1601 pis)
| |

MID CHANNEL CHAIN 2

MID CHANNEL CHAIN 3
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HIGH CHANNEL

% Agilent 11:43:18 0Oct 3, 2018 L Measure 3 Agilent 11:44:25 Oct 3, 2018 L Measure
APw8.8.1(092618),6A12455, Conducted B Mkr2 5.238 19 GHz) APv3.8.1(092618),6A12485, Conducted B Mkre 5.248 65 GHz
Ref 38 dBm Atten 38 dB 1.922 dBm Meas Off Ref 30 dBm Atten 38 dB 2.238 dBm Meas Off
#Mvg #Avg
Log Loy
b Channel P 12 Channel P
4B/ annel Power| ey annel Power
0ffst 2 Offst 2
15.4 <, 14.8 2,
dB Occupied BH dB Occupied BH
+PRvg ACP #PRug ACP
166 106
HL 52 Multi Carrier WL s2 Multi Carrier
53 FS b Power, 53 FS Power
AA AA
£ Power Stat, Eib Power Stat
FTun FTun CCOF
Snp CCDF Swp
Center 5.240 83 Gz Span 90 Mz horel | |cencer 5240 a8 Gz Span 58 Mz hore
#Res BH 1 MHz #YBH 3 MHz Sweep 1 ms (1881 pts) #Res BH 1 MHz #BH 3 MHz Sween 1 ms (1601 pis)
| |
Agilent 11:45:84 0Oct 3, 2018 L Measure 3% Agilent 11:45:44 Oct 3, 2018 L Measure
APw8.8.1(092618),6A12455, Conducted B Mkr2 5.238 35 GHz] APv3.8.1(092618),6A12485, Conducted B Mkre 5.248 95 GHz
Ref 38 dBm Atten 38 dB 2.295 dBm Meas Off Ref 30 dBm Atten 38 dB 1.761 dBm Meas Off
#Avg #Avg
Log Loy
b Channel P 12 Channel P
4B/ annel Power| ey annel Power
Offst 2 (Offst 2
14.5 2 144 i o
dB Occupied BH dB Occupied BH
+PRvg ACP #PRug ACP
166 106
Wl 52 Multi Carrier| | [iL 52 Multi Carrier
53 FS Power| | [ F3 Pawer
AA AR
£ Power Stat, Eib Power Stat
FTun FTun CCOF
Snp CCDF Swp
Conter 5248 63 GHz Span 50 iz horel | |cencer 5240 a8 Gz Sean 50 Tz hore
#Res BH 1 MHz #YBH 3 MHz Sweep 1 ms (1881 pts) #Res BH 1 MHz #BH 3 MHz Sween 1 ms (1601 pis)
| |

HIGH CHANNEL CHAIN 2

HIGH CHANNEL CHAIN 3
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DATE: 10/31/2018
IC:5373A-RM0O15

ECC+IC

8.5.2.2.

802.11n HT20 MODE IN THE 5.3 GHz BAND

Bandwidth, Antenna Gain, and Limits

Channel

Frequency Min Direction | Direction | Power PSD
26 dB Gain Gain Limit Limit
BW for for PSD
Power
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm/
1MHz)
Low 5260 20.10 4.41 7.42 24.00 9.58
Mid 5300 20.10 4.41 7.42 24.00 9.58
High 5320 20.35 4.41 7.42 24.00 9.58
Duty Cycle CF (dB)| 0.46 Included in Calculations of Corr'd PSD
Output Power Results
Channel |Frequency| Chain O [ Chain 1 | Chain 2 | Chain 3 | Total Power | Power
Meas Meas Meas Meas Corr'd Limit Margin
Power Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 12.78 12.82 13.53 11.26 18.69 24.00 -5.31
Mid 5300 13.35 13.13 14.17 12.06 19.26 24.00 -4.74
High 5320 13.33 13.46 14.14 12.07 19.33 24.00 -4.67
PSD Results
Channel |Frequency| Chain O [ Chain 1 | Chain 2 | Chain 3 | Total PSD PSD
Meas Meas Meas Meas Corr'd Limit Margin
PSD PSD PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dBm/ (dBm/ (dB)
1MHz) 1MHz) 1MHz) 1MHz) 1MHz) 1MHz)
Low 5260 2.86 3.28 3.66 1.35 9.35 9.58 -0.23
Mid 5300 2.87 2.70 3.26 1.35 9.08 9.58 -0.50
High 5320 3.05 2.85 3.12 1.70 9.20 9.58 -0.38
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LOW CHANNEL

[ Koo Spectnam Aralyzes - AP TGOS 1E506 1M, Combucted & Tl el [ Kemiot Spectmm Ansler - AP8.TIIB818) 12506 M, Camocted & T=lo
T L= i Spesnn e BRSO : o .
enter Freq 5.260000000 GHz #Avg Type: RMS Frequency enter Freq 5.260000000 GHz #Avg Type: RMS Frequency
NFE PHO s == Trig: FreeRun AvglHold: 100100 NEE PhO Fas == Trig: FresRun AvglHold: 100/100
IFGain:Low Atten: 16 dB IFGainilaw Atten: 16 dB
Auto Tune| = Auto Tune|
Ref Offset 16.36 4B Ref Offset 148 48 Mikr2 6.261 45 GH]
[9giciv_Ret 20.00 dBm 10 ¢kl Ref 20.00 dBm 281 dBrr
L - -
Center Freq Center Freq|
5260000000 GHz| 5.260000000 GHz|
Y I J
o O
StartFreq| Start Freg|
5235000000 GHz| $5.235000000 GHz|
Stop Freq| ‘Stop Fregq|
| 5285000000 GHz| 5.285000000 GHz|
CF Step Step
5.000000 MHz| 5.000000 MHz|
lAuto Man Man|
Freq Offset Freq Offset|
0 Hz] 0 Hel
Scale Type Scale Type
i "
Center 5.26000 GHz Span 50.00 MHz|[-°9 Lin| Center 5.26000 GHz Span 5000 MHz [-°9 i}
HRes B 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts) HRes BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
usc —— sc stans
[ Koo Spectnam Aralyzes - AP TGOS 1E506 1M, Combucted & Tl el [ Kemiot Spectmm Ansler - AP8.TIIB818) 12506 M, Camocted & T=lo
L RF 5i 110:38:30 PH dug 23, 20 F L [ [ IE oc | 1 1 I 10:40:41 PMAug 23, 2018
enter Freq 5.260000000 GHz #Avg Type: RMS s requency enter Freq 5.260000000 GHz #Avg Type: RMS TRace[T 55 ¢ |  Freauency
NFE PNO: Fast —»— 11ig: Free Run Avg|Hold: 1001100 & WFE PO Fast —o— Trig: Free Run AvglHold: 1001100
(FGaimlow  Atten: 16 dB osld [FGainlaw  Atien: 16dB
T ESET a0 Eh Auto Tune| = Auto Tune|
Ref Offset 14.49 dB Mkr2 5.261 20 GHz Ref Offset 14,43 dB Mir2 5.2¢
[9giciv_Ret 20.00 dBm 3.657 dBm) 10¢Biely  Ref 20.00 dBm
L - -
Center Freq Center Freq|
5260000000 GHz| 5.260000000 GHz|
£
4
StartFreq| Start Freg|
5235000000 GHz| $5.235000000 GHz|
Stop Freq| ‘Stop Fregq|
5285000000 GHz| 5.285000000 GHz|
CF Step
5.000000 MHz| 5.000000 MHz|
|Auto Man| |Auto Man)|
Freq Offset Freq Offset|
0 Hz] 0 Hel
Scale Type Scale Type
i "
Center 5.26000 GHz Span 50.00 MHz|[-°9 Lin| Center 5.26000 GHz Span 5000 MHz [-°9 i}
HRes B 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts) HRes BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
usc —— sc stans

LOW CHANNEL CHAIN 2

LOW CHANNEL CHAIN 3
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MID CHANNEL

[ eyt Spectram Aralyzer - APVRTRGOSIBLASE56 1. Coma . [ e
i B 1500
enter Freq 5.300000000 GHz #Avg Type: RMS Frequency z Eavg Type: RMS Frequency
NFE PN Fosi —5= Trig: FreeRun Avg|Hold: 1001100 WEE  PNG:Fast —>~ Trig: FreeRun AvglHold: 100/100
IFGaimlow  Aten: 16 88 IFGainiow  Ausen: 1698
MEKr2 5.30 Auto Tune| Mkr2 5 Auto Tune|
Ref Offset 15.35 dB e Ref Offset 143 dB e s
‘gsns.‘m-- Ref 20.00 dBm 10 dBidlv  Ref 20.00 dBm
L - o8 -
Center Freq Center Freq|
5300000000 GHz 5.300000000 GHz|
o o¥
Start Freg| Start Freq|
5275000000 GHz 5.275000000 GHz|
‘Stop Fregq| Stop Freq|
5325000000 GHz 5.326000000 GHz|
CF Step
5.000000 MHz| 6.000000 MHz|
(Auto Man)| |Auto Man)|
Freq Offset Freq Offset|
04z 0Hz
Scale Type Scale Type
" "
Center 5.30000 GHz Span 50.00 MHz||-°2 Lin| Center 5.30000 GHz Span 50.00 MHz|[-°9 in|
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
so e sc starus
[ eyt Spectram Aralyzer - APVRTRGOSIBLASE56 1. Coma . [ e
L B 500 SENSEINT [
enter Freq 5.300000000 GHz #Avg Type: RMS Frequency . Eavg Type: RMS Frequency
NFE PN Fosi —5= Trig: FreeRun Avg|Hold: 1001100 WEE  PNG:Fast —>~ Trig: FreeRun Avg|Hold: 100/100
IFGaimlow  Aten: 16 88 IFGainiow  Ausen: 1698
MEKr2 5.301 Auto Tune| Mkr2 5 Auto Tune|
Ref Offset 14.49 dB =9 Ref Offset 14,43 dB e s
‘gsns.‘m-- Ref 20.00 dBm 10 dBidlv  Ref 20.00 dBm
L - o8 -
Center Freq Center Freq|
5300000000 GHz 5.300000000 GHz|
:'). A
{
Start Freg| Start Freq|
5275000000 GHz 5.275000000 GHz|
‘Stop Fregq| Stop Freq|
5325000000 GHz 5.326000000 GHz|
CF Step
5.000000 MHz| 6.000000 MHz|
(Auto Man)| |Auto Man)|
Freq Offset Freq Offset|
04z 0Hz
Scale Type Scale Type
" "
Center 5.30000 GHz Span 50.00 MHz||-°2 Lin| Center 5.30000 GHz Span 50.00 MHz|[-°9 in|
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
so e sc starus

MID CHANNEL CHAIN 2

MID CHANNEL CHAIN 3
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IC:5373A-RM0O15

HIGH CHANNEL

[ eyt Spectram Aralyzer - APVRTRGOSIBLASE56 1. Coma . [ [
i B 1500
enter Freq 5.320000000 GHz #Avg Type: RMS Frocusnay ZAvg Type: RMS Frequency
NFE PN Fosi —5= Trig: FreeRun Avg|Hold: 1001100 WEE  PNG:Fast —>~ Trig: FreeRun AvglHold: 100/100
IFGaimlow  Aten: 16 88 IFGainiow  Ausen: 1698
] Auto Tune| MKr2 5.321 Auto Tune|
Ref Offset 15.35 dB ! Ref Offset 143 dB e s
‘gsns.‘m-- Ref 20.00 dBm 10 dBidlv  Ref 20.00 dBm £
L - o8 -
Center Freq Center Freq|
’ 5.320000000 GHz 5.320000000 GHz|
n
o o8
Start Freg| Start Freq|
5295000000 GHz 5.285000000 GHz|
i ‘Stop Fregq| Stop Freq|
5345000000 GHz 5.345000000 GHz|
CF Step
5.000000 MHz| 6.000000 MHz|
(Auto Man)| |Auto Man)|
Freq Offset Freq Offset|
04z 0Hz
Scale Type Scale Type
" "
Center 5.32000 GHz Span 50.00 MHz||-°2 Lin| Center 5.32000 GHz Span 50.00 MHz|[-°9 in|
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
so e sc starus
[ eyt Spectram Aralyzer - APVRTRGOSIBLASE56 1. Coma . [ [
i B 1500
enter Freq 5.320000000 GHz #Avg Type: RMS Frocusnay ) ZAvg Type: RMS Frequency
NFE PN Fosi —5= Trig: FreeRun Avg|Hold: 1001100 WEE  PNG:Fast —>~ Trig: FreeRun Avg|Hold: 100/100
IFGaimlow  Aten: 16 88 IFGainiow  Ausen: 1698
MKr2 5.32 Auto Tune| Kr2 5.32 Auto Tune|
Ref Offset 14.49 dB s Ref Offset 14,45 dB e
‘gsns.‘m-- Ref 20.00 dBm 10 dBidlv  Ref 20.00 dBm
L - o8 -
Center Freq Center Freq|
5.320000000 GHz 5.320000000 GHz|
oW o8
StartFreq 1 StartFreq
5295000000 GHz 5.285000000 GHz|
| ! Stop Freq| Stop Freq|
5345000000 GHz 5.345000000 GHz|
CF Step
5.000000 MHz| 6.000000 MHz|
(Auto Man)| |Auto Man)|
Freq Offset Freq Offset|
04z 0Hz
Scale Type Scale Type
" "
Center 5.32000 GHz Span 50.00 MHz||-°2 Lin| Center 5.32000 GHz Span 50.00 MHz|[-°9 in|
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
so e sc starus
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DATE: 10/31/2018
IC:5373A-RM0O15

REPORT NO: 12049380-E1V4
FCC ID:SBVRMO015

8.5.2.3. 802.11n HT20 MODE IN THE 5.6 GHz BAND
FCC+IC
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 20.0500 | 17.5750 4.41 7.42
Mid 5580 20.1000 | 17.5650 4.41 7.42
High 5700 20.2500 | 17.5940 4.41 7.42
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) | 1IMHz) | 1MHz)
Low 5500 24.00 23.45 29.45 23.45 9.58 11.00 9.58
Mid 5580 24.00 23.45 29.45 23.45 9.58 11.00 9.58
High 5700 24.00 23.45 29.45 23.45 9.58 11.00 9.58
| Duty Cycle CF (dB)| 0.46 [Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel [ Frequency | Chain 0 | Chain 1 Chain 2 Chain 3 Total | Power | Power
Meas Meas Meas Meas Corr'd | Limit [Margin
Power | Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5500 13.14 13.1 14.22 12.11 19.23 | 23.45 -4.,22
Mid 5580 12.55 12.23 13.58 11.48 18.55 | 23.45 -4.90
High 5700 12.42 12.34 12.92 11.41 18.33 | 23.45 -5.13
PSD Results
Channel | Frequency | Chain 0 | Chain 1 Chain 2 Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd | Limit [Margin
PSD PSD PSD PSD PSD
(MHz) (dBm/ (dBm/ (dBm/ (dBm/ (dBm/| (dBm/ (dB)
1MHz) 1MHz) 1MHz) 1MHz) 1MHz) | 1IMHz)
Low 5500 2.848 2.797 3.289 1.285 9.098 9.58 -0.48
Mid 5580 2.987 2.714 3.636 2.060 9.367 9.58 -0.21
High 5700 3.004 2.946 2.703 1.856 9.131 9.58 -0.45
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FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

LOW CHANNEL

5.500000000 GHz|

StartFreq
5.475000000 GHz|

Stop Freq
5525000000 GHz

CF Step
5000000 MHz|
Man|

Freq Offset|
0 Hz|

Scale Type

Center 5.50000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Span 50.00 MHz|[-°9 Lin)

‘Sweep 1.000 ms (1001 pts),

s

STATS)

[ eyt Spectram Amalyzer - APu87DBOSLE] 17508 M, Comucted & T [ Fepsight Spectram Anlyces - A 1GRUS1E) 17308 1, Comslucied & T ]
L BF 5i I | | 17:45:26 M g 22, 2018 L A e OC 1 1 1
E q #Avg Type: RMS ace 55| Frequency E 500000000 GH #hvg Type: RS Frequency
PRRR s'sumuﬂem G::,: Fam —v= Trig: Free Run Avgi'lln;r1m100 A SRR WFE ,,,ﬁ. Fast __l Trig: Free Run Avgi'HJu 1001100
IFGain:Low Atten: 16 6B IFGain:Low Atten: 16 dB
AkrD E Auto Tune| Ak E EQ re Auto Tune|
Ref Offset 16.37 4B Mikr2 5 Ref Offset 1477 d&. Mikrz 5.501 0F
0dBidiv  Ref 20.00 dBm 10 dBidiv  Ref 20.00 dBm 2.797 dBm)
Log - og -
Center Freq| Center Freq|
5.500000000 GHz 5.500000000 GHz
StartFreq StartFreq
5475000000 GHz 5475000000 GHz
1 Stop Freq| Stop Freq|
5525000000 GHz 5525000000 GHz
CF Step CF Step
6.000000 MHz| 5000000 MHz|
Man| Man|
Freq Offset| Freq Offset
OHz 0Hz
Scale Type Scale Type
" "
Center 5.50000 GHz Span 50.00 MHz|[-°9 Lin Center 5.50000 GHz Span 50.00 MHz||-°8 kin
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) [#Res BIW 1.0 MHz #VBW 3.0 MH2* Sweep 1.000 ms (1001 pts)
s STATUS msa STATUS|
[ Keyaht Specirum Anlyzes - APY0.TDBISLEL LES6 1A, Comducted & [ [ Vgt Spectrum Analyce - APY6,7ROR1E) LI5S I, Comucted A [
L B ls0g L = o o
Frequency - Frequency
#avy Type: RMS #Avg Type: RMS
enter Freq 5. SDODD:IFIEDO G::‘: Fas = Trig: Free Run AvaiHo: 100100 NFE Pﬂg. Fast - Trig: Free Run Rughold: 1007150
IFGainlow  Atten: 1608 IFGaindow  Auen: 1698
kr2 5 Auto Tune| 1kr2 5 50 Auto Tune|
Ref Offset 145 dB Mkr2 5 Ref Offset 1471 0B MKkr2 5.501 20
0 dsidy_Ref 20.00 dBm 10didiv Ref 20.00 dBm 1.285 dBm)
Log - o8 -
Center Freq| CenterFreq|

o

"

5500000000 GHz|

StartFreq
5.475000000 GHz|

Stop Freq|
5626000000 GHz|

CF Step
5000000 MH2|
Man|

FreqOffset|
0Hz]

Scale Type

Center 5.50000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Span 50.00 MHz|[-°8 Lin)

Sweep 1.000 ms (1001 pts)|

s

STATS)

LOW CHANNEL CHAIN 2

LOW CHANNEL CHAIN 3
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REPORT NO: 12049380-E1Vv4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

MID CHANNEL

[ eyt Spectrum Aralyzer - APVRTRGOSLEL S5 M. Cond A To o To o
. 50 02
enter Freq 5.580000000 GHz Avg Type: RMS Frequency Eavg Type: RMS Frequency
NFE PO Fast e~ Trlg: FreeRun AvglHold: 100/100 WE  PNOFast > Trg: FreeRun AvglHold: 100100
\FGainow  Atten: 16 B IFGainlow  Atten: 16dB
k2 5 5 0 GH Auto Tune| > E Auto Tune|
Ref Offset16.38 4B Mikr2 5,581 10 CHz Ref Offset 1476 dB Mkr2 5
0gaidlv__ Ref 20.00 dBm 2.987 dBm| 10dEidlc  Ref 20.00 dBm
Log - 28 .
Center Freq| CenterFreq|
0 5680000000 GHz ¢ 5580000000 GHz
0 9
StartFreq StartFreq
5655000000 GHz 5555000000 GHz
I Stop Freq| | Stop Freq|
5.605000000 GHz 5605000000 GHz
CF Step CF Step
6.000000 MHz| 6.000000 MHz|
Man| Man|
Freq Offset| Freq Offset
OHz 0Hz
Scale Type| Scale Type
" "
Center 5.58000 GHz Span 50.00 MHz|[-°9 Lin| iCenter 5.58000 GHz Span 50,00 MHz||-°9 Lin|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) [#Res BW 1.0 MHz #VBW 3.0 MHz* ‘Sweep 1.000 ms (1001 pts)
so e s STArs
[ eyt Spectrum Aralyzer - APVRTRGOSLEL S5 M. Cond A To o [ Feyoght Spectram Anayze: - APVE JRUSIE) 45255 M. Cond & (oo )
L 3 509 L 3 Si0 OC 1 1 7.3
enter Freq 5.580000000 GHz #Avg Type: RMS Frequency enter Freq 5.580000000 GHz | #Avg Type: RMS Fraqusncy
NFE PHO; Fast ~+— 110: Free Run AvolHold: 100100 NFE PHO: Fast —— 1119: Free Run AvglHold: 100/100
IFGain:Low Atten: 16 6B IFGain:Low Atten: 16 dB
Auto Tune| Mkr2 5.5¢ GHZ Auto Tune|
Ref Offset 14.5 dB Ref Offset 1482 d8. e e -
0 d8idiv__Ref 20,00 dBm 10 dBldiv - Ref 20.00 dBm 2.060 dBm)
Log - og -
Center Freq| Center Freq|
’ 5580000000 GHz 5580000000 GHz
) o¥
e
Start Freq StartFreq
5555000000 GHz 5655000000 GHz
| Stop Freq| Stop Freq|
5605000000 GHz 5605000000 GHz
CF Step CF Step
6.000000 MHz| 5000000 MHz|
Man| Man|
Freq Offset Freq Offset
0 Hz| 0 Hz|
Scale Type Scale Type
A "
Center 5.58000 GHz Span 50,00 MHz|[-°8 Lin Center 5.58000 GHz Span 50.00 MHz|[-°8 kin
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms {1001 pts) [#Res BW 1.0 MHz #VBW 3.0 MH2* Sweep 1.000 ms (1001 pts)
sc STATUS msa STATUS.

Page 154 of 290

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 771-1000

FAX:(510) 661-0888

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




REPORT NO: 12049380-E1Vv4
FCC ID:SBVRMO015
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IC:5373A-RM0O15

HIGH CHANNEL

[ eyt Spectrum Aralyzer - APVRTRGOSLEL S5 M. Cond A To o To o
. 50 02
enter Freq 5.700000000 GHz Avg Type: RMS Frequency Eavg Type: RMS Frequency
NFE  PAO: Fast ~o- 1710: FreeRun AvglHold: 100/100 NFE  PNO: Famt > 17ig: FreeRun Avg|Hald: 100/100
\Foainlow  Auen: 1648 . IFGaintow  Anen: 16dB
k2 5 0 GH Auto Tune| 1kr2 5 701 05 GH Auto Tune|
Ref Offset 16.38 0B Mkr2 5.698 40 GHz Ref Offset 1476 dB Mkr2 5.701 05 GHz
0 deiev__Ref 20.00 dBm 3.004 dBm 10dB/dly  Ref 20.00 dBm 2.946 dBm|
Log . 28 .
Center Freq| CenterFreq|
s 5700000000 GHz ' 5700000000 GHz
A )
0 ¢
StartFreq StartFreq
5675000000 GHz 5 675000000 GHz
{ Stop Freq| Stop Freq|
5725000000 GHz 6725000000 GHz
CF Step CF Step
6.000000 MHz| 6.000000 MHz|
Man| Man|
Freq Offset| Freq Offset
OHz 0Hz
Scale Type| Scale Type
" "
Center 5.70000 GHz Span 50.00 MHz|[-°9 Lin| iCenter 5.70000 GHz Span 50,00 MHz||-°9 Lin|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) [#Res BW 1.0 MHz #VBW 3.0 MHz* ‘Sweep 1.000 ms (1001 pts)
so e s STArs
[ eyt Spectrum Aralyzer - APVRTRGOSLEL S5 M. Cond A To o [ Feyoght Spectram Anayze: - APVE JRUSIE) 45255 M. Cond & (oo )
L 3 509 L 3 Si0 OC 1 1 074
enter Freq 5.700000000 GHz #Avg Type: RMS Frequency enter Freq 5.700000000 GHz | #Avg Type: RMS Fraqusncy
NFE PHO; Fast ~+— 110: Free Run AvolHold: 100100 NFE PHO: Fast —— 1119: Free Run AvglHold: 100/100
IFGain:Low Atten: 16 6B IFGain:Low Atten: 16 dB
TR Auto Tune 5 608 55 CH Auto Tune
Ref Offset 14.5 o8 Mkr2 5.7 Ref Offset 1455 dB. Mkr2 6.698 b6 GHz
0 d8idiv__Ref 20,00 dBm 10 dBidiv  Ref 20.00 dBm 1.856 dBm)
Log - og -
Center Freq| Center Freq|
5700000000 GHz 5700000000 GHz
I
4 ¥
Start Freq StartFreq
5675000000 GHz 5675000000 GHz
Stop Freq| Stop Freq|
5725000000 GHz ) 5725000000 GHz
CF Step CF Step
6.000000 MHz| 5000000 MHz|
Man| Man|
Freq Offset Freq Offset
0 Hz| 0 Hz|
Scale Type Scale Type
A "
Center 5.70000 GHz Span 50,00 MHz|[-°8 Lin Center 5.70000 GHz Span 50.00 MHz|[-°8 kin
H#Res B 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) [#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
sc STATUS msa STATUS.

HIGH CHANNEL CHAIN 2

HIGH CHANNEL CHAIN 3
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REPORT NO: 12049380-E1V4
FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

ECC+IC

8.5.2.4.

Antenna Gain and Limit

802.11n HT20 MODE IN THE 5.8 GHz BAND

Channel | Frequency |Directiona |Directiona | FCC/ISED | FCC/ISED
Gain Gain Power PSD
for Power | for PSD Limit Limit
(MHz) (dBi) (dBm) (dBm) (dBm/
1MHz)
Low 5745 4.41 7.42 30.00 28.58
Mid 5785 441 7.42 30.00 28.58
High 5825 4.41 7.42 30.00 28.58
| Duty Cycle CF (dB)| 0.46 |[Included in Calculations of Corr'd Power & PSD |

Output Power Results

Channel | Frequency | Chain O Chain 1 Chain 2 Chain 3 Total Power | Power
Meas Meas Meas Meas Corr'd Limit [ Margin
Power Power Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5745 18.35 18.68 17.94 18.13 24.30 30.00 -5.70
Mid 5785 18.22 18.43 17.82 17.84 24.11 30.00 -5.89
High 5825 18.14 17.77 17.5 17.57 23.77 30.00 -6.23
PSD Results
Channel | Frequency | Chain O Chain 1 Chain 2 Chain 3 Total PSD PSD
Meas Meas Meas Meas Corr'd Limit [ Margin
PSD PSD PSD PSD PSD
(MHz) (dBm/ dBm/ dBm/ (dBm/ @Bm/ | (dBm/ (dB)
1MHz) 1MHz) 1MHz) 1MHz) 1IMHz) | 1MHz)
Low 5745 5.816 6.541 5.240 5.951 12.392 28.58 -16.19
Mid 5785 6.058 6.044 5.178 5.430 12.175 28.58 -16.41
High 5825 5.965 5.572 4.761 4.558 11.733 28.58 -16.85
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FCC ID:SBVRMO015

DATE: 10/31/2018
IC:5373A-RM0O15

LOW CHANNEL

[ eyt Spectram Amalyzer - APu87DBOSLE] 17508 M, Comucted & T [ Fepsight Spectram Anlyces - A 1GRUS1E) 17308 1, Comslucied & T ]
L AL I T T 1510501 0 g 2, 2018 L W lso o T T T
enter Freq 5.745000000 GHz #Avg Type: RMS Tace sq  Frequency enter Freq 5./45000000 GHz | #Avg Type: RMS Frequency
NFE PHO: Fast —+— 11@: Free Run AvglHeld: 1001100 A WFE FhO: Fam —= Trig: Free Run AvglHold: 1001100
IFGainow  Atten: 16.dB IFGaindow  Atten: 16dB
MkrD B Auto Tune| MKkr2 5 746 10 GH Auto Tune|
Ref Offset 16,33 0B Mkr2 5.7 Rel Offsel 1476 B MKrZ 5.746 10 GHz
0 d8idiv__Ref 20,00 dBm 10 dBidiv  Ref 20.00 dBm 6.541 dBm)
Log - og -
Center Freq| Center Freq|
(] 5745000000 GHz & 5745000000 GHz
¢ ¢
StartFreq StartFreq
5720000000 GHz 5720000000 GHz
Stop Freq| Stop Freq|
5770000000 GHz 5770000000 GHz
CF Step CF Step
6.000000 MHz| 5000000 MHz|
Man| Man|
Freq Offset| Freq Offset
OHz 0Hz
Scale Type Scale Type
" "
Center 5.74500 GHz Span 50.00 MHz|[-°9 Lin Center 5.74500 GHz Span 50.00 MHz||-°8 kin
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts) [#Res BIW 510 kHz #VBW 1.5 MH2* Sweep 1.000 ms (1001 pts)
o — wsa Sans
[ eyt Spectrum Anayzer - AP0 TOGOSLE) L2505 M, Comucted A To o [ Fepmght Spectrum Anayaes - APV TRUS1E) 12506 A Comucied & To o
. s L = o o
enter Freq 5.745000000 GHz #Avg Type: RMS Frequancy z #Avg Type: RMS Frequency
NFE  PAO: Fast ~o- 1710: FreeRun AvglHold: 100/100 NFE  PNO: Famt > 17ig: FreeRun Avg|Hald: 100/100
\Foaindow  Atien: 16.dB IFGainiow  Atten: 1698
k2 5 5 GH Auto Tune| Tkr2 & 746 10 C Auto Tune|
Ref Offset 145 dB Mkr2 5.739 95 GHz Ref Offset 1435 dB Mirz 5748 10 &
0gaidlv__ Ref 20.00 dBm 240 dBm 10dBidlc  Ref 20.00 dBm 5.951 dBm|
Log - o8 -
Center Freq| CenterFreq|
’ T 5745000000 GHz| . 5,745000000 GHz|
@ O
StartFreq| StartFreq|
5.720000000 GHz| 5720000000 GHz|
Stop Freq| Stop Freq|
5770000000 GHz 6770000000 GHz
CF Step CF Step
6.000000 MHz| 6.000000 MHz|
Man| Man|
Freq Offset| Freq Offset
OHz OHz
Scale Type Scale Type
A "
Center 5.74500 GHz Span 50,00 MHz|[-°8 Lin Center 5.74500 GHz Span 50.00 MHz|[-°8 Lin
HiRes BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts) [#Res BW 510 kHz #VBW 1.5 MHz* ‘Sweep 1.000 ms (1001 pts)
usc e s STArs

LOW CHANNEL CHAIN 2

LOW CHANNEL CHAIN 3
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REPORT NO: 12049380-E1Vv4
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DATE: 10/31/2018
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MID CHANNEL

[ eyt Spectrum Anayzer - AP0 TOGOSLE) L2505 M, Comucted A To o [ Fepmght Spectrum Anayaes - APV TRUS1E) 12506 A Comucied & To o
i I L CAE c 19:26:32 4 Ay 2, 2018
enter Freq 5.765000000 GHz vy Type: RMS Frequency z Avg Type: RMS m s ¢|  Frequency
NFE  PAO: Fast ~o- 1710: FreeRun AvglHold: 100/100 NFE  PNO: Famt > 17ig: FreeRun Avg|Hald: 100/100
\FGainow  Atten: 16 B IFGainlow  Atten: 16dB
55 7 Auto Tune| k2 & 35 GH Auto Tune|
Ref Offset 16.38 0B Mkr2 5.7 Ref Offset 1476 dB Mkr2 5 35 GHZ
0 gl Ref 20.00 dBm 10didiv Ref 20.00 dBm 6.044 dBm|
Log - 28 .
Center Freq| CenterFreq|
‘ 5785000000 GHz| T T T T ’ 5.785000000 GHz|
4 0
StartFreq StartFreq
5760000000 GHz 5760000000 GHz
Stop Freq| Stop Freq|
5.810000000 GHz 5810000000 GHz
CF Step CF Step
6.000000 MHz| 6.000000 MHz|
Man| Man|
Freq Offset| Freq Offset
OHz 0Hz
Scale Type| Scale Type
" "
Center 5.78500 GHz Span 50.00 MHz|[-°9 Lin| iCenter 5.78500 GHz Span 50,00 MHz||-°9 Lin|
#Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts) [#Res BW 510 kHz #VBW 1.5 MHz* ‘Sweep 1.000 ms (1001 pts)
so e s STArs
[ eyt Spectrum Anayzer - AP0 TOGOSLE) L2505 M, Comucted A To o [ Fepmght Spectram Analyae: - APV TRUS1E) 12506 A Comucied & (oo )
i R 1500 L T T 1 I
enter Freq 5.785000000 GHz #Avg Type: RMS Frequency enter Freq 5.785000000 GHz | #Avg Type: RMS Fraqusncy
NFE PHO; Fast ~+— 110: Free Run AvolHold: 100100 NFE PHO: Fast —— 1119: Free Run AvglHold: 100/100
IFGain:Low Atten: 16 6B IFGain:Low Atten: 16 dB
MKkiZ 5 Auto Tune MKiZ 5 Auto Tune
Ref Offset 14.5 dB e Ref Offset 1485 d8. e
0 dBidiv Ref 20,00 dBm 10dBidiv - Ref 20.00 dBm
Log - og -
Center Freq| Center Freq|
¥ 5785000000 GHz [} 5785000000 GHz
)
W {r
Start Freq StartFreq
5760000000 GHz 5760000000 GHz
Stop Freq| Stop Freq|
5810000000 GHz 5.810000000 GHz
CF Step CF Step
6.000000 MHz| 5000000 MHz|
Man| Man|
Freq Offset Freq Offset
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 kin
H#Res BV 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts) [#Res BW 510 kHz #VBW 1.5 MH2* Sweep 1.000 ms (1001 pts)
sc STATUS msa STATUS.
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HIGH CHANNEL

[ Keyght Specirum Anlyzes - APY8.TDBUSLELLZ506 1M, Comducted A [ Conducted . [
i B 1500
enter Freq 5.825000000 GHz #Avg Type: RMS Frocusnay ZAvg Type: RMS Frequency
NFE PN Fosi —5= Trig: FreeRun Avg|Hold: 1001100 WEE  PNG:Fast —>~ Trig: FreeRun AvglHold: 100/100
IFGaimlow  Aten: 16 88 IFGainiow  Ausen: 1698
Auto Tune| Auto Tune|
Ref Offset 15.38 dB Ref Offset 14.76 dB
‘gsns.‘m-- Ref 20.00 dBm 10 dBidlv  Ref 20.00 dBm
L v o8 -
Center Freq Center Freq|
\' 5.825000000 GHz| . 5.625000000 GHz|
) o
Start Freg| Start Freq|
55800000000 GHz 5.800000000 GHz|
‘Stop Fregq| Stop Freq|
5850000000 GHz 5.850000000 GHz|
CF Step
5.000000 MHz| 6.000000 MHz|
lAuto Man auto Man|
Freq Offset Freq Offset|
04z 0Hz
Scale Type Scale Type
" "
Center 5.82500 GHz Span 50.00 MHz||-°2 Lin| Center 5.82500 GHz Span 50.00 MHz|[-°9 in|
#Res BW 510 kHz #VBW 1.5 MHz" Sweep 1.000 ms (1001 pts) #Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)
so e sc starus
[ Keyght Specirum Anlyzes - APY8.TDBUSLELLZ506 1M, Comducted A [ Conducted . [
i B 1500
enter Freq 5.825000000 GHz #Avg Type: RMS Frocusnay ) ZAvg Type: RMS Frequency
NFE PN Fosi —5= Trig: FreeRun Avg|Hold: 1001100 WEE  PNG:Fast —>~ Trig: FreeRun Avg|Hold: 100/100
IFGaimlow  Aten: 16 88 IFGainiow  Ausen: 1698
MKr2 5 Auto Tune| MKr2 5.8 Auto Tune|
Ref Offset 14.5 dB e Ref Offset 14,85 dB e s
‘gsns.‘m-- Ref 20.00 dBm 10 dBidlv  Ref 20.00 dBm
L v o8 -
Center Freq Center Freq|
[ 5.826000000 GHz s 5825000000 GHz|
Start Freg| Start Freq|
55800000000 GHz 5.800000000 GHz|
‘Stop Fregq| Stop Freq|
5850000000 GHz 5.850000000 GHz|
CF Step
5.000000 MHz| 6.000000 MHz|
(Auto Man)| |Auto Man)|
Freq Offset Freq Offset|
04z 0Hz
Scale Type Scale Type
" "
Center 5.82500 GHz Span 50.00 MHz||-°2 Lin| Center 5.82500 GHz Span 50.00 MHz|[-°9 in|
#Res BW 510 kHz #VBW 1.5 MHz" Sweep 1.000 ms (1001 pts) #Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)
so e sc starus
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REPORT NO: 12049380-E1V4 DATE: 10/31/2018
FCC ID:SBVRMO015 IC:5373A-RM0O15

9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209 -Restriced bands

FCC 815.407(b)(1-3) -Un-Restriced bands

After January 01, 2019 for Outside of the Restricted Bands Emissions

RSS 247 Issue 2 Sections

6.2.1.2 (for 5150-5250 MHz band)

6.2.2.2 (for 5250-5350 MHz band)

6.2.3.2 (for 5470-5600 MHz and 5650-5725 MHz bands)
6.2.4.2 (for 5725-5850 MHz band)

NCC LP0002 82.7 and §2.8

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvVim)at3m (dBuV/m) at 3m
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. Peak detection is used
unless otherwise noted as quasi-peak.

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

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements.

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.
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9.1. TRANSMITTER ABOVE 1 GHz
9.1.1 RADIOO
9.1.1.1. TXABOVE 1 GHz 802.11a MODE IN THE 5.2 GHz BAND
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

12:UL Fremont,5m Chamber B 24 Sep 20818 18:16:84
Restricted Bondedge
= Project Number: 12843388
1 Client:Sonos
Config:EUT + Support Equipment
Mode :ONIT_11a_5180_H
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/“‘*\\‘ it
95 j/\ \‘ i
- ‘ ‘)J
: | | ,1
~ Peak Limit (dBuU/m il
3 75
3 J
@ ‘ M(
L /
65 Q ] ﬂhﬂ‘r
Tl
| M
) o
55 it | bl (LA Lo LR AN i .
= btk b et o A gt CL\W“MMA A ,:L',,,‘J‘M}"{ﬁ
45/ ot T M‘ W"W T Wmmzmlj“ ‘WMHWn G l“’(‘mﬁ MWW MMMW‘ Ahaduighr by i
T
/ il
SK
5 2BMH=z/ 5.2
Frequency (GH=)
Range (Griz) RBU/UBU Ref/Attn  Det/Avg Tupe Sueep Pto  #ups/Mode Fosition | Ronge (B2 RBU/UBU Ref/Attn  Det/Avg Type Sueep Pts  #5ups/fiods  Fosition
155%5.2 IMCEB)/3M  19/12  PEAK/Pur Pvg(RMS)  Insec(Auto) 08B MAXH 118 cogs i 2:5-5.2 NGB/ 189/12  AUER/Par Avg(RHS) Imscolfutc) 6060  1GOTAUG 116 dogo H
BondEdge 5-5.150GHz UNIT - H.TST 38915 28 Dec 2815 Rev 3.5 B1 Dec 2816
Marker Frequency Meter Det "AF 1863 (dB/m) AmpICBIFitr/Pad DC Corr (dB) Corrected Average Limit Margin Peak Limit (dBuv/m) PK Azimuth Height Polarity
(GHz) Reading (dB) Reading (dBuvim) (d8) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dB)
1 *5.15 46. Pk 4. 176 0 63.9 » - 74 10.02 11 181 H
2 +5.149 48. Pk 4. 174 0 66.1 - - 74 7.84 111 181 H
3 515 34. RMS 4. 176 0 516 54 2.32 - - 111 181 H
4 *5.149 35. RMS 4. 173 0 52.4 54 158 » » 11 181 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

UL Fremont,5m Chamber B 24 Sep 2818 18:39:46

Restricted Bandedge

- Project Nunber : 12849388

1 Client:Sonos

Config:EUT + Support Equipment
Mode :ONIT_I1a_5188_U
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5 2BMHz/ 5.2
Frequency (GHzJ
Range (GHz) REU/UBU Ref/Attn  Det/Avg Tupe Sueep Pte  #5wpe/Mode Fosition | Ronge (B2 RBU/UB Ref/Attn Det/fvg Type Susep Pte  #5ups/lide Fosition
: 1HC-6dB), 1 PERK neec(futo)  BBBB  MAK d

s

BondEdge 5-5.158GHz UNIT - U.TST 38915 28 Dec 2015 Rev 9.5 B1 Dec 2816

Trace Markers

Marker Frequency Meter Det AF 7863 (dB/m) “AmpICbI/Fitr/Pad DC Corr (dB) Corrected Average Limit Margin Peak Limit (dBuv/m) PKC ‘Azimuth Height Polarity
(GH2) Reading (d8) Reading (dBuV/m) (d8) Margin (Degs) (cm)
(dBuV) (dBuVv/m) (dB)
1 *5.15 43.67 Pk 4. -17.6 0 .67 - - 74 -13.33 1 170 A%
2 *5.149 46.51 Pk 4. -17.3 0 3 - - 74 -10.14 1 170 A%
3 *5.15 31.4 RMS 4. -17.6 0 48. 54 -5.52 - - 1 170 A%
4 *5.15 31.6! RMS 4. -17.5 0 48.7. 54 -5.27 1 170 A%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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