UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3316-FCC-UNII3

ISSUE DATE: 12 FEBRUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a /20 MHz / 6 Mbps / MIMO / Port 3/ PWL 16/ 9 dBi Antenna Group

Spectrum by Spectrum by
Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz
o At @ SWT Thus  VBW  ZMHZ  Mode suto FFT o att @ SWT Thus  VBW  ZMHZ  Mode suto FFT
Count 300/300 Count 300/300
@ LFm Viaw @ LFm Viaw
M1[1] 5,65 dBm| Mi[1] 0,74 dBm|
5.746302150 GHz| 5827843350 GHz|
10 de 10 de
0 - 0
____F-—u—-—-—\/—Y——PW— PR - N A
10 = 10 . i
f ! { 4
i 1 ] 1
| 1 ) i
20 T -20 dB T T
f 1 [
\ r b
=30 dby \ =30 dby
-4 40 di
-50 50
60 d -60 i
-70 dim -70 dim
CF 5,745 GHz 32001 pts Spon 30.0 MHz CF 5,825 GHz 32001 pts Spon 30.0 MHz
—_ — e — —
JL J | CECEEE I AR e
11805763 11806763
Deve: 23, AFR 2019 131241 Deve: 23, AFR 2019 125717

Bottom Channel

Top Channel
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3316-FCC-UNII3

ISSUE DATE: 16 JANUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 1+2+3+4 / PWL 21 /9 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
channel d ZP S/5Doo gl:)tr)rle%i{zlr? PPSD (dPBP S/200 gggecc:il'glr? PPSD
m | m I
kHz) kHz)
Bottom +1 -1.7 0.5 -1.2 -1.8 0.5 -1.3
Middle -1.9 0.5 -1.4 -15 0.5 -1.0
Top -1 -2.0 0.5 -1.5 -1.8 0.5 -1.3
Port 3 Port 4
C ted PPSD C ted
Channel PPSD Duty Cycle oprgeScDe Duty Cycle oFSIrDeScDe
(dBm Correction (dBm Correction
/500kHz) /500kHz)
Bottom +1 -1.4 0.5 -0.9 2.4 0.5 -1.9
Middle -1.2 0.5 -0.7 -2.3 0.5 -1.8
Top -1 -1.5 0.5 -1.0 -4.2 0.5 -3.7
Corrected | Corrected | Corrected | Corrected _
PPSD PPSD PPSD PPsD | Combined o _
Channel Port 1 Port 2 Port 3 Port 4 FLEEID) it L Result
(dBm/500 | (dBm/500kHz) | (dB)
(dBm/500 | (dBm/500 | (dBm/500 | (dBm/500 kHz)
kHz) kHz) kHz) kHz)
Bottom +1 -1.2 -1.3 -0.9 -1.9 4.7 20.9 16.2 | Complied
Middle -1.4 -1.0 -0.7 -1.8 4.8 20.9 16.1 | Complied
Top -1 -1.5 -1.3 -1.0 -3.7 4.3 20.9 16.6 | Complied

Result: Pass
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT NO: UL-RPT-RP-11909763-3316-FCC-UNII3
TEST REPORT VERSION 1.0

ISSUE DATE: 12 FEBRUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 1 / PWL 21 /9 dBi Antenna Group

Spectrum
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TEST REPORT NO: UL-RPT-RP-11909763-3316-FCC-UNII3
TEST REPORT VERSION 1.0

ISSUE DATE: 16 JANUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCS0/ MIMO / Port 2/ PWL 21 /9 dBi Antenna Group

Spectrum
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3316-FCC-UNII3

ISSUE DATE: 12 FEBRUARY 2020

Transmitter Maximum Power Spectr

al Density (continued)

Results: 802.11n / 20 MHz / MCS0/ MIMO / Port 3/ PWL 21 /9 dBi Antenna Group

Spectrum by Spectrum o
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UL INTERNATIONAL GERMANY GMBH
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TEST REPORT NO: UL-RPT-RP-11909763-3316-FCC-UNII3

ISSUE DATE: 16 JANUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 4 / PWL 21 /9 dBi Antenna Group

Spectrum

by Spectrum o
Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3316-FCC-UNII3

ISSUE DATE: 12 FEBRUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 1+2+3+4 / PWL 16 /9 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD Duty Cycle PPSD PPSD Duty Cycle PPSD
Correction Correction
(dB'EZ/?OOk d B)' (dBm /500k (dBrE Z’foo" (dB)' (dBm /500k
Hz) Hz)
Bottom -5.9 0.5 -54 -6.6 0.5 -6.1
Top -7.2 0.5 -6.7 -7.3 0.5 -6.8
Port 3 Port 4
Corrected PPSD Corrected
Channel PPSD Duty Cycle PPSD dB Duty Cycle PPSD
(dBm Correction (dBm Correction
/500kHz) /500kHz)
Bottom -6.1 0.5 -5.6 -8.0 0.5 -7.5
Top -7.8 0.5 -7.3 -7.9 0.5 -7.4
Corrected | Corrected | Corrected | Corrected _
PPSD PPSD PPSD PPSD Cogllgged Limit ari
argin
Channel Port 1 Port 2 Port 3 Port 4 (dBM/500 | (dBm/500kHz) (dB) Result
(dBm/500 | (dBm/500 | (dBm/500 | (dBm/500 kHz)
kHz) kHz) kHz) kHz)
Bottom -5.4 -6.1 -5.6 -7.5 -0.1 20.9 21 Complied
Top -6.7 -6.8 -7.3 -7.4 -1.0 20.9 21.9 | Complied

Result: Pass
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3316-FCC-UNII3

ISSUE DATE: 16 JANUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 1 / PWL 16/ 9 dBi Antenna Group
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-3316-FCC-UNII3

TEST REPORT VERSION 1.0 ISSUE DATE: 12 FEBRUARY 2020

Transmitter Maximum Power Spectral Density (continued)
Results: 802.11n /20 MHz / MCSO / MIMO / Port 3/ PWL 16/ 9 dBi Antenna Group

—
Spectrum by Spectrum
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Results: 802.11n /20 MHz / MCSO / MIMO / Port 4 / PWL 16/ 9 dBi Antenna Group
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3316-FCC-UNII3

ISSUE DATE: 16 JANUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCSO / MIMO / Port 1+2+3+4 / PWL 21 /9 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel (dPPS/D EUW Ci’_CIe PPSD (dPPS/D ICD:uty Ci’,Cle PPSD
Bm/500 orrection Bm/500 orrection
kHz) kHz)
Bottom +1 -0.9 0.4 -0.5 -1.3 0.4 -0.9
Middle -1.3 0.4 -0.9 -11 0.4 -0.7
Top -1 -1.5 0.4 -1.1 -15 0.4 -1.1
Port 3 Port 4
C ted PPSD C ted
Channel PPSD Duty Cycle oprgeScDe Duty Cycle oFSIrDeScDe
(dBm Correction (dBm Correction
/500kHz) /500kHz)
Bottom +1 -1.4 0.4 -1.0 -2.3 0.4 -1.9
Middle -1.7 0.4 -1.3 -2.2 0.4 -1.8
Top -1 -1.3 0.4 -0.9 -2.5 0.4 2.1
Corrected | Corrected | Corrected | Corrected _
PPSD PPSD PPSD PPsD | Combined o _
Channel Port 1 Port 2 Port 3 Port 4 FLEEID) it L Result
(dBm/500 | (dBm/500kHz) | (dB)
(dBm/500 | (dBm/500 | (dBm/500 | (dBm/500 kHz)
kHz) kHz) kHz) kHz)
Bottom +1 -0.5 -0.9 -1.0 -1.9 5.0 20.9 15.9 | Complied
Middle -0.9 -0.7 -1.3 -1.8 4.9 20.9 16 Complied
Top -1 -1.1 -1.1 -0.9 -2.1 4.7 20.9 16.2 | Complied

Result: Pass

Page 527 of 782

FCC 15.407 WLAN- Template Vers. 1.4




UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3316-FCC-UNII3

ISSUE DATE: 12 FEBRUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCS0O / MIMO / Port 1/ PWL 21 /9 dBi Antenna Group
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-3316-FCC-UNII3
TEST REPORT VERSION 1.0

ISSUE DATE: 16 JANUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCS0/ MIMO / Port 2/ PWL 21 /9 dBi Antenna Group

Spectrum by Spectrum o
Ref Lavel 22.00 dém Offset 12.00 8 & RBW 500 kHz Ref Lavel 22.00 dém Offset 12.00 8 & RBW 500 kHz
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TEST REPORT VERSION 1.0 ISSUE DATE: 12 FEBRUARY 2020

Transmitter Maximum Power Spectral Density (continued)
Results: 802.11ac / 20 MHz / MCS0/ MIMO / Port 3/ PWL 21 /9 dBi Antenna Group

Spectrum by Spectrum o
Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz
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@ LFm Viaw @ LFm Viaw
Mi[1] 1.43 dBm)| T M1[1] 1,70 dBm)|
5.765972160 GHz| 5.779860790 GHz|
10 de 10 de
0 - 0 -
— ] \/_,_..\' /_,._\/_.-L—._.___\ T
10 di 7 T 10 di
I \ I 1
! 4 )
20 rs

“ -
50 dn 50 dn
-£0 db -£0 db
-70 dem -70 dem
CF 5,765 GHz 3?012 pts Spon 30.0 MHz CF 5,785 GHz 3?012 pts Spon 30.0 MHz
11805763 11806763

Oate: 24 JUN.2019 154526 Oate: 24 JUN2019 154112

Bottom +1 Channel Middle Channel

Spectrum ] o
Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz
o att G0cE SWT Thus  VBW  ZMHZ  Mode suto FFT
Count 300,300
@ LRm Viaw
Mi[1] 1,33 dBm)|

5.799958280 GHz|
10 ey

o
10
20
308
_./ \\
-40 di
S0
£0

-70 dam
CF 5,805 GHz 3?012 pts Spon 30.0 MHz
Il ) [
11806763

Date: 24 JUN 2019 153242

Top -1 Channel
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ISSUE DATE: 16 JANUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCS0 / MIMO / Port 4/ PWL 21 /9 dBi Antenna Group

Spectrum by Spectrum o
RefLevel 22.00 dém  Offset 12.00 c3 & RBW SO0 kHz RefLevel 22.00 dém  Offset 12.00 c3 & RBW SO0 kHz
o ant WdE SWI Thps  VBW  2MHz  Mode AutoFFT o At WdE SWI Thps  VBW  2MHz  Mode AutoFFT
Count 300/300 Count 300/300
@ LFm Viaw @ LFm Viaw
mMi[1] 2,33 dBm| Mi1] 2,25 dBm|
5761199490 GHz 5783890970 GHz
10 de 10 de
0 s e .
10 - 10 df
{ 1 { 1
20 L 1 - /r \
. J \\ \\
=30 dby =30 dby
_/ M _/ \\‘
30 de 40 B
=04 50 d
-£0 db 0 g8
-70 dem -70 dem
CF 5,765 GHz 3?012 pts Spon 30.0 MHz CF 5,785 GHz 3?012 pts Spon 30.0 MHz
Il ] [l ) Iy
11805763 11806763
ete: 24, JUN 2019 15:44:48 ete: 24, JUN 2019 154245

Bottom +1 Channel

(=]

Ref Laval 22.00 dém  Offset 12.00 68 & RBW 500 kHz

o Ate G0cE SWT Thus  VBW  ZMHZ  Mode suto FFT
Count 300,300
@ LRm Viaw
mMi[1] 2,56 dBm|
5.801211680 GHz|
10 de
e .
10 -
I 1
| A
-20 di

N N
==

-70 dém-

CF 5,805 GHz

3?012 pts

JL ] W e
11806763

Date: 24 JUN.2019 15:31.03

Span 30.0 MHz

Top -1 Channel

Middle Channel
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ISSUE DATE: 12 FEBRUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCSO0O / MIMO / Port 1+2+3+4 / PWL 16 /9 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD Duty Cycle PPSD PPSD Duty Cycle PPSD
Correction Correction
(dB'EZ/?OOk d B)' (dBm /500k (dBrE Z’foo" (dB)' (dBm /500k
Hz) Hz)
Bottom -5.0 0.4 -4.6 -6.2 0.4 -5.8
Top -6.8 0.4 -6.4 -6.3 04 -5.9
Port 3 Port 4
Corrected PPSD Corrected
Channel PPSD Duty Cycle PPSD dB Duty Cycle PPSD
(dBm Correction (dBm Correction
/500kHz) /500kHz)
Bottom -6.2 0.4 -5.8 -8.1 0.4 -7.7
Top -6.5 0.4 -6.1 -7.8 0.4 -7.4
Corrected | Corrected | Corrected | Corrected _
PPSD PPSD PPSD PPSD Cogllgged Limit ari
argin
Channel Port 1 Port 2 Port 3 Port 4 (dBM/500 | (dBm/500kHz) (dB) Result
(dBm/500 | (dBm/500 | (dBm/500 | (dBm/500 kHz)
kHz) kHz) kHz) kHz)
Bottom -4.6 -5.8 -5.8 -7.7 0.2 20.9 20.7 | Complied
Top -6.4 -5.9 -6.1 -7.4 -0.4 20.9 21.3 | Complied

Result: Pass
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ISSUE DATE: 16 JANUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCS0O / MIMO / Port 1/ PWL 16 /9 dBi Antenna Group

Spectrum by Spectrum by
Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz
o att @ SWT Thus  VBW  ZMHZ  Mode suto FFT o att @ SWT Thus  VBW  ZMHZ  Mode suto FFT
Count 300/300 Count 300/300
@ LFm Viaw @ LFm Viaw
M1[1] 5,09 dBm| Mi[1] 6,82 dBm|
5.738476140 GHz| 5831477920 GHz|
10 de 10 de
0 — 0
= L~ X
e — T T N =, e et~ —— e
y
-0 r,’ - -0 _." b
/ 4 /f \
=30 dby =30 dby \
- <1 I
50 B 50 B
-60 i -60 i
-70 dim -70 dim
CF 5,745 GHz 32001 pts Spon 30.0 MHz CF 5,825 GHz 32001 pts Spon 30.0 MHz
w— — e — — — — e —
)il ] AR e )il AR e
11805763 11806763
Deve: 23 AFR 2019 094443 Dene: 23 AFR 2019 100627

Bottom Channel

Top Channel

Results: 802.11ac /20 MHz / MCSO0 / MIMO / Port 2/ PWL 16 /9 dBi Antenna Group

Spectnam | B Specrum | B
Ref Lavel 22.00 dém Offset 12.00 8 & RBW 500 kHz Ref Lavel 22.00 dém Offset 12.00 8 & RBW 500 kHz
o Att ace  SWT Tohps VBW 2 MHz Mode Auto FFT o Att 2o SWT Tohps VBW 2 MHz Mode Auto FFT
Count 300/300 Count 300,200
@ LFm Viaw @ LFm Viaw
mMi[1] .24 dBm)| M1[1] .36 dBm|
5.751515420 GHz| 5.831460110 GHz|
1048 1048
o ™ o Lyt
OO IS IS PN N . S Y
10 d — _\-\1 10 d B e — >, — —
20 L | 20 | 3
/ | | \
30 d@ \ 30 d@ .
> e <
50 B 50 B
40 408
-70 dém- -70 dém-
CF 5,745 GHz 32001 pts Spon 30.0 MHz CF 5,825 GHz 32001 pts Spon 30.0 MHz
w— — e — — — — e —
JL A Ve )i W e
11508763 11905753
Date: 23 APR 2019 064722 Date: 23 APR 2019 100525
Bottom Channel

Top Channel
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TEST REPORT VERSION 1.0 ISSUE DATE: 12 FEBRUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCSO0 / MIMO / Port 3/ PWL 16 /9 dBi Antenna Group

Spectrum by Spectrum by
Ref Lavel 22.00 dém Offset 12.00 8 & RBW 500 kHz Ref Lavel 22.00 dém Offset 12.00 8 & RBW 500 kHz
o Att 2o SWT Tohps VBW 2 MHz Mode Auto FFT o Att 2o SWT Tohps VBW 2 MHz Mode Auto FFT
Count 300/300 Count 300,200
@ LFm Viaw @ LFm Viaw
Mif1] 6.29 dBm . mif1] 6.59 dBm
5.7456 79670 GHz| 5 2330 GHz|
108 108
0 - 0
A At — ]
w0 ~1 ™ ) 108 ~r N
w / \ w / \
/ \. J \
20 20
- =
=50 dBs =50 dBs
60 di 60 di
=70 dimr- =70 dimr-
CF 5,745 GHz 32001 pts Spon 30,0 MHz CF 5,825 GHz 32001 pts Spon 30,0 MHz
w— — e — — — — e —
. )i ] [Tl i )il ] [ IO
150875 11500753
Date: 23 AFR 2019 064626 Date: 23 AFR 2019 10:07:04
Bottom Channel

Top Channel

Results: 802.11ac /20 MHz / MCSO0 / MIMO / Port 4 / PWL 16 /9 dBi Antenna Group

Spectrum ] by Spectrum ] by
Ref Laval 22.00 dém  Offsat 12.00 03 @ RBW 500 khz Ref Laval 22.00 dém  Offsat 12.00 03 @ RBW 500 khz
o ate 08 SWI Teps  VBW 2MHZ  Mode Auto FFT o ate 08 SWI Teps  VBW 2MHZ  Mode Auto FFT
Count 300/300 Count 300/300
@ LFm Viaw @ LFm Viaw
- Mi[1] 8.14 dBm - mi[1l 7.87 dBm
5743657540 GHz 5.822003640 GHz
10 d: 10 d:
o o
")
¥ - — e Teu—
10 — — T e \ 10 —\/_‘_""-_l g
20 I 20 ]
/ \ / \
. / \ . \
-0 -0
=0 de 50 de
0 dé 0 dé
70 dm 70 dm
CF 5,745 GHz 22001 pts Spon 30.0 MHz CF 5,825 GHz 22001 pts Spon 30.0 MHz
w— — e — — — — e —
L i J S e [ || )| [
11805763 11805763
et 23 APR 2018 055115 ete: 23 APR 2019 10:08.27

Top Channel
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ISSUE DATE: 16 JANUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n / HT40 / MCSO0O / MIMO / Port 1+2+3+4 / PWL 16 /9 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD Duty Cycle PPSD PPSD Duty Cycle PPSD
Correction Correction
(dB'EZ/?OOk d B)' (dBm /500k (dBrE Z’foo" (dB)' (dBm /500k
Hz) Hz)
Bottom -8.9 0.4 -8.5 -9.9 0.4 -9.5
Top -9.3 0.4 -8.9 -10.0 0.4 -9.6
Port 3 Port 4
Corrected PPSD Corrected
Channel PPSD Duty Cycle PPSD dB Duty Cycle PPSD
(dBm Correction (dBm /5(00k$z) Correction (dBm
dB dB
/500kHz) (dB) /500kHz) (dB) /500kHz)
Bottom -9.4 0.4 -9.0 -10.9 0.4 -10.5
Top -9.8 0.4 -9.4 -10.7 0.4 -10.3
Corrected | Corrected | Corrected | Corrected _
PPSD PPSD PPSD PPSD Cogllgged Limit ari
argin
Channel Port 1 Port 2 Port 3 Port 4 (dBM/500 | (dBm/500kHz) (dB) Result
(dBm/500 | (dBm/500 | (dBm/500 | (dBm/500 kHz)
kHz) kHz) kHz) kHz)
Bottom -8.5 -9.5 -9.0 -10.5 -3.3 20.9 24.2 | Complied
Top -8.9 -9.6 -9.4 -10.3 -3.5 20.9 24.4 | Complied

Result: Pass
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ISSUE DATE: 12 FEBRUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n / HT40 / MCS0O / MIMO / Port 1 / PWL 16 /9 dBi Antenna Group

Ref Lavel 22.00 dém Offset 12.00 8 & RBW 500 kHz Ref Lavel 22.00 dém Offset 12.00 8 & RBW 500 kHz
o ALt 2o SWT 15.1ps VBW 2 MHz Mode Auto FFT o Att 2o SWT 15.1ps VBW 2 MHz Mode Auto FFT
Count 300/300 Count 300/300
@ LFm Viaw @ LFm Viaw
M1[1] #.99 dBm| mMi[1] 9,31 dBm|
5.76618400 GHz| 5.78994700 GHz|
10 des 10 des
0 0
10 di — 7 = =] 10 di — 3 7
f i \ W
20 i - 20 i ! ;
i | i |
o { i o { I
30 / T 20 d8 ] \
\ / \
40 40 di
/ \ 7 A\
.50 de / i - / \
ST - _ © N 3 N
60 di 60 di
=70 dimr- =70 dimr-
CF 5,755 GHz 3?012 pts Spon 60.0 MHz CF 5,795 GHz 3?012 pts Spon 60.0 MHz
. e — e
)i ] ol )i (]
11806763 11906763
Date: 23 AFR 2019 082845 Date: 23 AFR 2019 08:31:31
Bottom Channel Top Channel
Results: 802.11n / HT40 / MCSO / MIMO / Port 2/ PWL 16 /9 dBi Antenna Group
Specrum | [=] Spectrum ) (=]
Ref Lavel 22.00 dém Offset 12.00 8 & RBW 500 kHz Ref Lavel 22.00 dém Offset 12.00 8 & RBW 500 kHz
o ALt 2o SWT 15.1ps VBW 2 MHz Mode Auto FFT o Att 2o SWT 15.1ps VBW 2 MHz Mode Auto FFT
Count 300/300 Count 300/300
@ LFm Viaw @ LFm Viaw
M1[1] 9,91 dBm| mMi[1] 10,00 dBm|
5. 76000420 GHz| 5.80059300 GHz|
10 des 10 des
0 0
10 d — =17 L1 — 10 — 117 - ——
i W i\ i
[ 1 i T
.20 b { z0dm §
/ \ / \
40 40 di
i Y 7 3
f A} Vi \
;50 iy \_;‘l ___59’:‘_.\.»‘ LY
-4 dB -0 df
=70 dimr- =70 dimr-
CF 5,755 GHz 3?012 pts Spon 60.0 MHz CF 5,795 GHz 3?012 pts Spon 60.0 MHz
. e — e
T ) T [ )i ol
11806763 11906763
Date: 23 APR 2019 082712 Date: 23 APR 2019 08:34:.03
Bottom Channel

Top Channel
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n / HT40 / MCS0O / MIMO / Port 3/ PWL 16 /9 dBi Antenna Group

Spectrum by Spectrum by
Ref Laval 22.00 dém  Offsat 12.00 03 @ RBW 500 khz Ref Laval 22.00 dém  Offsat 12.00 03 @ RBW 500 khz
o ate 008 SWI 15.1ps  VBW 2MHZ  Mode Auto FFT o ate 008 SWI 15.1ps  VBW 2MHZ  Mode Auto FFT
Count 300/300 Count 300/300
@ LFm Viaw @ LFm Viaw
mMi[1] 9,41 dBm| Mi1] 9,75 dBm|
575849860 GHz 5.79777680 GHy,
10 d: 10 d:
o o
104l — i =] 104 o T ]
| W
20 da 20 :
| | 1
30 db ! %0 !
/ ‘ / \
40 d8 - \ -0 =
A
/ \ / \
/ i
= X v
-~ s AT
0 dé 0 dé
70 dm 70 dm
CF 5,755 GHz 3?0‘2 pts Span 60.0 MHZ CF 5,795 GHz 3?0‘2 pts Span 60.0 MHZ
11805763 11805763
ete: 23 APR 2018 082517 et 23 APR 2018 083618
Bottom Channel

Top Channel

Results: 802.11n / HT40 / MCSO / MIMO / Port 4 / PWL 16/ 9 dBi Antenna Group

(=]

Spectrum ] by
Ref Lavel 22.00 dém Offset 12.00 8 & RBW 500 kHz Ref Lavel 22.00 dém Offset 12.00 8 & RBW 500 kHz
o Att ace  SWT 15.1ps VBW 2 MHz Mode Auto FFT o Att ace  SWT 15.1ps VBW 2 MHz Mode Auto FFT
Count 300,200 Count 300,200
@ LFm Viaw @ LFm Viaw
mMi[1] 10,90 dBm| Mi1] 10,72 dim|
5.74618400 GHz| 5.79876860 GHz|
108 108
[]- -1 []- -1
10 d = r— —t — 10 d e — —
" T T T —~ T R et
W \ | 4
20 4 -20 i
I | I |
30 d@ ,.I'I T 30 d@ ] T
\ / \
" I A "
-40 di -40 di
I \
cwommml/ n \
Baawv) U T T
50 o 50 o
-70 dém- -70 dém-
CF 5,755 GHz 32001 pts Spon 60.0 MHz CF 5,795 GHz 32001 pts Spon 60.0 MHz
Il ] TR )|l [y
11508763 11505763
Date: 23 APR 2019 08:23.37 Date: 23 APR 2019 0838123
Bottom Channel

Top Channel
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TEST REPORT NO: UL-RPT-RP-11909763-3316-FCC-UNII3

ISSUE DATE: 12 FEBRUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / HT40 / MCSO / MIMO / Port 1+2+3+4 / PWL 16 /9 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD Duty Cycle PPSD PPSD Duty Cycle PPSD
Correction Correction
(dB'EZ/?OOk d B)' (dBm /500k (dBrE Z’foo" (dB)' (dBm /500k
Hz) Hz)
Bottom -9.7 0.4 -9.3 -10.2 0.4 -9.8
Top -9.9 0.4 -9.5 -10.5 0.4 -10.1
Port 3 Port 4
Corrected PPSD Corrected
Channel PPSD Duty Cycle PPSD dB Duty Cycle PPSD
(dBm Correction (dBm /5(00k$z) Correction (dBm
dB dB
/500kHz) (dB) /500kHz) (dB) /500kHz)
Bottom -10.6 0.4 -10.2 -12.4 0.4 -12.0
Top -10.9 0.4 -10.5 -12.9 0.4 -12.5
Corrected | Corrected | Corrected | Corrected _
PPSD PPSD PPSD PPSD Cogllgged Limit ari
argin
Channel Port 1 Port 2 Port 3 Port 4 (dBM/500 | (dBm/500kHz) (dB) Result
(dBm/500 | (dBm/500 | (dBm/500 | (dBm/500 kHz)
kHz) kHz) kHz) kHz)
Bottom -9.3 -9.8 -10.2 -12.0 -4.2 20.9 25.1 | Complied
Top -9.5 -10.1 -10.5 -12.5 -4.5 20.9 25.4 | Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)
Results: 802.11ac / HT40/ MCS0O/MIMO / Port 1 / PWL 16 /9 dBi Antenna Group

Spectrum by Spectrum by
Ref Lavel 22.00 dém Offset 12.00 8 & RBW 500 kHz Ref Lavel 22.00 dém Offset 12.00 8 & RBW 500 kHz
o ALt 2o SWT 15.1ps VBW 2 MHz Mode Auto FFT o Att 2o SWT 15.1ps VBW 2 MHz Mode Auto FFT
Count 300/300 Count 300/300
@ LFm Viaw @ LFm Viaw
M1[1] 9,70 dBm| mMi[1] 9,98 dBm)|
5.75148260 GHz| 5.79145260 GHz|
10 des 10 des
0 0
i ¥ i "
10 S S e \-.ll r 10 b e ‘-x‘ :rv—’ e
f | / ! .
| 1 1
-20 di -20
T T T
| \ | !
=30 di =30 di
/ s .
-40 d -40
— P
= -~ ]
60 di 60 di
=70 dimr- =70 dimr-
CF 5,755 GHz 3?012 pts Span 60.0 MHZ CF 5,795 GHz 3?012 pts Span 60.0 MHZ
)| [T il [
11906763 11906763
Date: 23 APR 2019 06:16:16 Dete: 23 APR 2018 061201
Bottom Channel

Top Channel

Results: 802.11ac / HT40 / MCSO / MIMO / Port 2/ PWL 16/ 9 dBi Antenna Group

Spectnam | =] Specrum | B
Ref Lavel 22.00 dém  Offset 12.00 C3 @ RBW 500 kHz Ref Lavel 22.00 dém  Offset 12.00 C3 @ RBW 500 kHz
o ant W8 SWI 15.0ps  VBW 2 MHz  Mode AutoFFT o ant W8 SWI 15.0ps  VBW 2 MHz  Mode AutoFFT
Count 300/300 Count 300/300
@ LFm Viaw @ LFm Viaw
mMi[1] 10,27 dim| Mi1] 10,52 dBim|
575840680 GHz 579141510 GHz
10 de 10 de
0@ 0@
10 di ~ * — 10 d s = " -
I Mﬂnn\\ P ——— L E— W P e S
| il 1 | \f }
20 7 -20 db T +
| | | |
<30 48 /' ‘\ <30 b /' :
40 40 e
50 dB e
|~ ~ ] s I
-£0 db £0 di
-70 dem -70 dem
CF 5,755 GHz 32001 pts Span 60,0 MHz CF 5,795 GHz 32001 pts Span 60,0 MHz
Il [y ) [
115087653 11905763
ete: 273 APR 2019 091846 ete: 23 AR 2019 091011

Top Channel
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ISSUE DATE: 12 FEBRUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / HT40 / MCS0O / MIMO / Port 3/ PWL 16 /9 dBi Antenna Group

Spectrum by Spectrum by
Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz
o Ate @ds SWT 151ps VBW  ZMHZ  Mode AutoFFT o att @ds SWT 151ps VBW  ZMHZ  Mode AutoFFT
Count 300/300 Count 300,300
@ LFm Viaw @ LFm Viaw
M1[1] 10,65 dBm| Mi[1] 10,96 dBm|
574995640 GHz| 5.79741120 GHz|
10 de 10 de
0 0
10 di - 10 di
P Wy {_f\_ﬁxn—-\_,-., e e Ty /'\_,M—. R e
I i \ I W i
-20 T + -20 di T +
{ | f |
24 | } =04 |
=30 dby 7 \ =30 dby
i / \
40 di 40 di
e N 0]
| - —
-60 i -60 i
70 i -70 dim
CF 5,755 GHz 3?012 pts Spon 60.0 MHz CF 5,795 GHz 3?012 pts Spon 60.0 MHz
JL J | CECEEE I AR e
11805763 11806763
Oene: 23 AFR 2019 092134 Deve: 23, AFR 2019 090747

Bottom Channel

Top Channel

Results: 802.11ac / HT40 / MCSO / MIMO / Port 4 / PWL 16/ 9 dBi Antenna Group

Spectrum ] by Spectrum ] by
Ref Laval 22.00 dém  Offset 12.00 68 & RBW 500 kHz Ref Laval 12.00 dém  Offset 12.00 68 & RBW 500 kHz
o Att ace  SWT 15.1ps VBW 2 MHz Mode Auto FFT po ALt Wce SWT 15.1ps VBW 2 MHz Mode Auto FFT
Count 300,200 Count 300,200
@ LFm Viaw @ LFm Viaw
mMi[1] 12,47 dém| Mi1] 12,99 dim|
5.74847520 GHz| 5,78884830 GHz|
108 0
0 10d }
T VSN SUNpAR
104 M 20 dl : :
.\»-ru—/*—-\/‘-vkm-\f\ P s R S | L 1
0 | 1 20 | 1
{ 1 ; \
<30 8 1 T -40 @ / \
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-40 di \ -50 di
-80 o 70 dB
-70 dém- B0 dém-
CF 5,755 GHz 32001 pts Spon 60.0 MHz CF 5,795 GHz 32001 pts Spon 60.0 MHz
Il ] TR )|l [
11508763 11505763
Date: 23 APR 2019 06:23.50 Date: 23 APR 2019 06:03:01
Bottom Channel

Top Channel

Page 540 of 782

FCC 15.407 WLAN - Template Vers. 1.4



UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0
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ISSUE DATE: 16 JANUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / HT80 / MCS0O / MIMO / Port 1+2+3+4 / PWL 16 /9 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD Duty Cycle PPSD PPSD Duty Cycle PPSD
Correction Correction
(dB'E Z/;SOOk B (dBm /500k (dBqu/? 00K @B) (dBm /500k
Hz) Hz)
Single -14.0 0.5 -13.5 -14.0 0.5 -13.5
Port 3 Port 4
Corrected PPSD Corrected
Channel PPSD Duty Cycle PPSD dB Duty Cycle PPSD
(dBm Correction (dBm Correction
/500kHz) /500kHz)
Single -13.6 0.5 -13.1 -16.3 0.5 -15.8
Corrected | Corrected | Corrected | Corrected _
PPSD PPSD PPSD PPsD | Combined o _
Channel Port 1 Port 2 Port 3 Port 4 PP Himit eI Result
(dBm/500 | (dBm/500kHz) | (dB)
(dBm/500 | (dBm/500 | (dBm/500 | (dBm/500 kHz)
kHz) kHz) kHz) kHz)
Single -13.5 -13.5 -13.1 -15.8 -7.8 20.9 28.7 | Complied

Result: Pass
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ISSUE DATE: 12 FEBRUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / HT80 / MCS0O / MIMO / Port 1+2+3+4 / PWL 16 /9 dBi Antenna Group

—— ——
Spectrum | by Spectrum | Ce
Ref Laval 12.00 dém  Offsat 12.00 03 @ RBW 500 khz Ref Laval 12.00 dém  Offsat 12.00 03 @ RBW 500 khz
o ate 1068 SWT  30.2ps  VBW 2MHz  Mode Auto FFT o ate 1068 SWT  30.2ps  VBW 2MHz  Mode Auto FFT
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Single Channel Port 1 Single Channel Port 2
Spectrum ] by Spectrum ] by
Ref Laval 12.00 dém  Offsat 12.00 03 @ RBW 500 khz Ref Laval 12.00 dém  Offsat 12.00 03 @ RBW 500 khz
o ate 1068 SWT  30.2ps  VBW 2MHz  Mode Auto FFT o ate 1068 SWT  30.2ps  VBW 2MHz  Mode Auto FFT
Count 300,300 Count 300,300
@ LFm Viaw @ LFm Viaw
- Mi[1] 13,66 dam - mi[1l 16,3+ dim|
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0 0
-10d 10
_-\.-wa '] S e AN
o | o AN W A e e T T TNy oy
[ |
20d 20d
,-I 1 |
/ \ |
40 dp /.l \\ a0 I
=08 50 dB
e e
70 dit 70 d
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CF 5,775 GHz 32001 pts Spon 120.0 MHz CF 5,775 GHz 32001 pts Spon 120.0 MHz
— e — — e —
i I J W e I Il ] Qnnnd 4o
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Single Channel Port 3
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Transmitter Maximum Power Spectral Density (continued)
23 dBi Antenna Group

Results: 802.11a /20 MHz / 6 Mbps / SISO / Port 1 / PWL 26 / 23 dBi Antenna Group

PPSD Duty cycle Corrected Limit Margin
Channel (dBm /500 correction | PPSD (dBm | (dBm /500 (dB) Result
kHz) (dB) /500 kHz) kHz)

Bottom +1 5.2 0.3 55 21.8 16.3 Complied
Middle 5.2 0.3 55 21.8 16.3 Complied
Top -1 5.2 0.3 55 21.8 16.3 Complied

Spectrum ] [E Spectrum ] [Ell

Ref Lavel 32.00 dém Offset 12.00 8 & RBW 500 kHz Ref Level 32.00 dém Offset 12.00 dé@ & RBW 500 kHz

o Att HcE  SWT Tous VBW 2 MHz Mode Auto FFT po ALt 30dE SWT T.6ps YBW 2 MHz Mode Auto FFT

Count 300/300 Count 21/300

@ LFm Viaw @ 1Rm View

mMi[1] M1[1] 5.23 dBm/
6416 5.788252090 GHz
20 dey 20 di
10 di T 10 dB
— S R N P L —

0 TN - 0 e f r— —_\'\

-10 — [ \ 10 da — / "\ —

o dm— - B M~ _-5:_’ -

30 di 30 dex

o4 o

50 di -50 deum

-60 dem -£0 dam

CF 5,765 GHz S?NE pts Spon 30.0 MHz CF 5.785 GHz 3‘201 pls Span 30.0 MHz

)i oo e il | Measuring..  @ANARRAND WG i
11806763 11806763
Oate: 22 JUN 2019 1001756 Date: 22 JUN 2018 10012324
Bottom +1 Channel Middle Channel
(specrum | [=]
Ref Lavel 32.00 dém Offset 12.00 8 & RBW 500 kHz
o Att HcE  SWT Tous VBW 2 MHz Mode Auto FFT
Count 300,200
8 1Fm View
mMi[1] 5,18 dBm|
5.807872410 GHz|
20 dey
104 ™
. I e e s B Y
10 dB p— - —
— - -
-30 di
od
-50 di
-60 dBm:
CF 5,805 GHz 3?0!2 pts Spon 30.0 MHz
I ] W W
11906763
Oate: 22 JUN 2019 1002600

Top -1 Channel

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a/20 MHz / 6 Mbps / SISO / Port 1 / PWL 11/ 23 dBi Antenna Group

PPSD Duty cycle Corrected Limit Marain
Channel (dBm /500 correction | PPSD (dBm | (dBm /500 (dl_g) Result
kHz) (dB) / 500 kHz) kHz)
Bottom -6.0 0.3 -5.7 21.8 27.5 Complied
Top -6.1 0.3 -5.8 21.8 27.6 Complied
Spectrum ] [E Spectrum ] [E
.CloR'l‘:‘\'.lr.B‘:..‘-:JCJ .CloR'L:'_Ir.iuno._.' 300
e '..,--u':ul;'r.;:r::lﬂiq: e 8124 I ...:!:‘.?.
0 des 0 des
10 dre e e — Sl S ! 10 dre Vst E— . B
<20 d -20 den
_ 1/
CF 5,745 GHz G?NE pts Span 30,0 MHz CF 5,825 GHz G?NE pts Span 30,0 MHz
I | Measuring QRAARAAND WO ey Il [Ty
11805763 11805763
Bottom Channel Top Channel
Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCSO / SISO / Port 1 / PWL 26 / 23 dBi Antenna Group

PPSD Duty cycle Corrected Limit Marain
Channel (dBm /500 correction | PPSD (dBm | (dBm /500 (dlg) Result
kHz) (dB) / 500 kHz) kHz)
Bottom +1 5.0 0.5 55 21.8 16.3 Complied
Middle 4.7 0.5 5.2 21.8 16.6 Complied
Top -1 4.8 0.5 5.3 21.8 16.5 Complied

p—
by Spectrum | by
RefLevel 52.00 dém  Offset 12.00 c3 & RBW SO0 kHz RefLevel 52.00 dém  Offset 12.00 c3 & RBW SO0 kHz
o att s SWT Thps  VBW 2 MHz  Mode AutoFFT o At s SWT Thps  VBW 2 MHz  Mode AutoFFT
Count 300/300 Count 300/300
@ LFm Viaw @ LFm Viaw
mMi[1] 5.04 dBm| mMi[1] 4,70 dBm|
5767961470 GHz 5781572610 GHz
20 di 20 de:
10d 10d
) f‘_“__ﬁ_'_’h\/_"_ﬁ_”__“‘_"‘*\ ) /—"—"——’—'_L—‘—_‘\/—"_“‘___‘—"\\
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- \""‘-\-\. —~ ‘/ \‘-\_
| — L R
e g - e
] 20 g8
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0 dem 0 dem
CF 5,765 GHz G?NE pts Spon 30.0 MHz CF 5,785 GHz G?NE pts Spon 30.0 MHz
JL J G vo 1| ] G vo
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Dste: 22 JUN 219 10:37:18 ete: 22 JUN 2019 10:33:40
Bottom +1 Channel

Middle Channel

Spectrum I

Ref Laval 32.00 dém  Offset 12.00 68 & RBW 500 kHz

po ALt Hoe SWT Thus VBW 2 MH:z
Count 15/300

@ LRm Viaw

(=]

Mode Auto FFT

mMi[1]

4.77 dBm)|
5.808882070 GHz|

0 dem

CF 5,805 GHz 3?0!2 pts Span 30.0 MHz

[ (R ;!Em,!,,,“ )

Measuring...
11908763
Date: 22 JUN 2019 10:41:48

Top -1 Channel

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCSO / SISO / Port 1 / PWL 11 /23 dBi Antenna Group

Result: Pass

PPSD Duty cycle Corrected Limit Margin
Channel (dBm /500 correction | PPSD (dBm | (dBm /500 (dg) Result
kHz) (dB) / 500 kHz) kHz)
Bottom -5.9 0.5 -5.4 21.8 27.2 Complied
Top -6.6 0.5 -6.1 21.8 27.9 Complied
f—— B — =]
.C loR'l:\ :.r- 3: .‘0 200 .C l0 R:\ :.r. 3‘: .‘0 200
M1[1] M1[1]
0 des 0 des
10 dre la S - 10 dre e S E—— S e =y
P f | P |
-0 o v / ‘\ N =30 dbr .\.\
-40 di d \ -40 di \
CF 5,745 GHz S?NE pts Spon 30.0 MHz CF 5,825 GHz S?NE pts Spon 30.0 MHz
Il [ Il TR
11805763 11805763
Bottom Channel Top Channel
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Transmitter Maximum Power Spectral Density (continued)
Results: 802.11ac /20 MHz / MCSO0 / SISO / Port 1/ PWL 26/ 23 dBi Antenna Group

PPSD Duty cycle Corrected Limit Marain
Channel (dBm /500 correction | PPSD (dBm | (dBm /500 (dg) Result
kHz) (dB) /500 kHz) kHz)

Bottom +1 5.0 0.4 5.4 21.8 16.4 Complied
Middle 4.6 0.4 5.0 21.8 16.8 Complied
Top -1 4.7 0.4 5.1 21.8 16.7 Complied

Spectrum I [E Spectrum I [E

.C lop"l:\ :.r. iﬂ:_.' 200 .C lop"l:\ :.r. :: w 300

e '..,-‘.a;n;:llll.::lﬂiq: e 5.78 JI'II:: ok
20d . 20 de:

0 M N . LT _Fﬂq\/ﬂ_/‘_u.

10 d - ! i - -10 @ — ‘\_\__‘H—

20 ol T 1] _'_ _' I

CF 5,765 GHz 32001 pts Spon 30.0 MHz CF 5,785 GHz 32001 pts Spon 30.0 MHz
)i - ] Qi we )i - | Measuring.. REREANAD WO Wt
11805763 11805763
Bottom +1 Channel

Middle Channel

Specrm

Ref Laval 32.00 dém  Offset 12.00 68 & RBW 500 kHz

po ALt Hos  SWT Thus VBW 2 MH:z
Count 300,300

@ LRm Viaw

(=]

Mode Auto FFT

Mi[1]

4,69 dBm)|
5.8099264 10 GHz|

€0 dém-

CF 5,805 GHz 32001 pts
— —

Span 30.0 MHz

11806763
ete: 22 JUN 2019 10.47.03

Top -1 Channel

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac /20 MHz / MCSO0 / SISO /Port 1/ PWL 11/ 23 dBi Antenna Group

PPSD Duty cycle CoPrIrDeScltDed Limit Marain
Channel (dBm /500 | correction (dBm /500 9 Result
kHz) (dB) (dBm /500 kHz) (dB)
kHz)
Bottom -5.8 0.4 -5.4 21.8 27.2 Complied
Top -6.7 0.4 -6.3 21.8 28.1 Complied
Result: Pass
Spectrum I [E Spectrum I [E
w e T ey VoW M Mode AuoFFT Mt e sWT 6w VW ZM mede AwarrT
.C loR'l:\ :.r. 3:“0 200 .Cloc ;: t._,‘?: .300
e e '..:I')E!-II:JI;!‘:;II?':;III:"
0 dir 104
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Di ] [T 1 L Measuring..  GEENALANS W0
11808763 11506763
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /HT40 / MCS0/ SISO/ Port 1/ PWL 26/ 23 dBi Antenna Group

PPSD Duty cycle Corrected Limit Margin
Channel (dBm /500 correction | PPSD (dBm | (dBm /500 (dg) Result
kHz) (dB) / 500 kHz) kHz)
Bottom 1.0 0.4 1.4 21.8 20.4 Complied
Top 0.9 0.4 1.3 21.8 20.5 Complied
Result: Pass
F— B F— =
.C loR'l:\ :.r. 3‘: .‘0 200 .C lo R:\ :.r. 3: .‘0 200
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[ ] - 20 4
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Il [ | [
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / HT40 / MCSO/ SISO/ Port 1/ PWL 26/ 23 dBi Antenna Group

PPSD Duty cycle Corrected Limit Margin
Channel (dBm /500 correction | PPSD (dBm | (dBm /500 (dg) Result
kHz) (dB) /500 kHz) kHz)
Bottom -3.4 0.4 -3.0 21.8 24.8 Complied
Top -3.9 0.4 -3.5 21.8 25.3 Complied
Result: Pass
Spectrum [lm Spectrum [nn
.C loR,L:‘\ :.r. 3: .‘0 200 .C l0 R:\ :.r. 3‘: .‘0 200
mM1[1] mM1[1] - 3 I.|i!‘.
0 des 0 des
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Il TR Il TR
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / HT80/ MCSO /SISO /Port 1 /PWL 11/ 23 dBi Antenna Group

PPSD Duty cycle Corrected Limit Margin
Channel (dBm /500 correction | PPSD (dBm | (dBm /500 (dg) Result
kHz) (dB) /500 kHz) kHz)
Single -8.9 0.5 -8.4 21.8 30.2 Complied
Result: Pass
\:(Jaf Lle\:(zlI Z ,:" Offsat 1"....'. o3 & REBW ‘hf 2
e
i 0 G
10 de
S - = S :
I. .|
=30 d .
-40 di \
0.8 W, B e o
CF 5,775 GHz 320!2 pts — Span 120.0 MHz
] [

11506763

Oate: 4 MAR 2019 135814

Single Channel
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a /20 MHz / 6 Mbps / MIMO / Port 1+2 / PWL 19/ 23 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD Duty Cycle PPSD PPSD Duty Cycle PPSD
Correction Correction
(dE,TZ/? % d B)' (dBm/500 (dEHI‘Z/ ;300 d B)' (dBm/500
kHz) kHz)
Bottom +1 -0.2 0.3 0.1 -0.2 0.3 0.1
Middle -0.3 0.3 0.0 -0.1 0.3 0.2
Top -1 0.1 0.3 0.4 -0.2 0.3 0.1
Corrected Corrected _
PPSD PPSD Cogllgged Limit arai
argin
Channel Port 1 Port 2 Result
dBm/500 dBm/500kH dB
(@Bm/500 | (@Bmis00 | KH2) ( 2) 1)
kHz) kHz)
Bottom +1 0.1 0.1 3.0 18.7 15.7 Complied
Middle 0.0 0.2 3.1 18.7 15.6 Complied
Top -1 0.4 0.1 3.3 18.7 154 Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a /20 MHz / 6Mbps / MIMO / Port 1 / PWL 19/ 23 dBi Antenna Group

p— p—
Spectrum I 'm Spectrum I 'm
Ref Lavel 22.00 dém  Offset 12.00 C3 @ RBW 500 kHz Ref Lavel 22.00 dém  Offset 12.00 C3 @ RBW 500 kHz
o e WdE SWI Thps  VBW  2MHz  Mode AutoFFT o ant WdE SWI Thps  VBW  2MHz  Mode AutoFFT
Count 42/300 Count 34/300
@ LFm Viaw @ LFm Viaw
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10 de 10 de
0 0 X
— = = — T
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f b i \
I | \
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0 30 i
40 e 40 e
_,-\_/ - -
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0t 80 d&
-70 dem -70 dem
CF 5,765 GHz 3?012 pts Spon 30.0 MHz CF 5,785 GHz 3?012 pts Spon 30.0 MHz
— ———— —
)i | Measuring. QRAANAN) WO e [ Di | Measuring. QRAANAN) WO o
11805763 11806763
ete: 4.JUL 2019 (63330 ete: 4.JUL 2019 (62435

Bottom +1 Channel Middle Channel

Spectrum

o
v
Ref Laval 22.00 dém  Offset 12.00 68 & RBW 500 kHz

po ALt Qs SWT Tops @ YBW 2 MHz
Count 300,300
@ 1Rm Viaw

Mode Auto FFT

Mi[1] 0,07 dBm|
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-70 dém-

CF 5,805 GHz 32001 pts
—_ —
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JL ] | BORRRR X
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a/ 20 MHz / 6Mbps / MIMO / Port 2/ PWL 19/ 23 dBi Antenna Group

pr— pr—
Spectrum I 'm Spectrum I 'm
RefLevel 22.00 dém  Offset 12.00 c3 & RBW SO0 kHz RefLevel 22.00 dém  Offset 12.00 c3 & RBW SO0 kHz
o att @ SWT Thps  VBW 2 MHz  Mode AutoFFT o At @ SWT Thps  VBW 2 MHz  Mode AutoFFT
Count 39/300 Count 33/300
@ LFm Viaw @ LFm Viaw
Mi1] 0,22 dim)| T Mi1] 0,14 dim|
5.765795910 GHz] 5.788213650 GHz|
10 de 10 de
0 g X 0 g X,
' Ty I I
10 L 4 10d /
| i ! |
i 1 f
20 - -20 di
2 di \\ =30 dby
R \‘\__ — \-.\_‘_
40 dB = 40 —
S04 .50 B
60 d 60 dB
-70 dim -70 dim
CF 5,765 GHz 3?012 pts Spon 30.0 MHz CF 5,785 GHz 3?012 pts Spon 30.0 MHz
)i | Measuring...  QEARRARRN WO -y [ )i | Measuring...  QRRRRARAD WO iy
11805763 11806763
Deve: 4.JUL 2019 082545 Dsve: 4.JUL 2019 02642

Bottom +1 Channel Middle Channel

Spectrum

o
Ref Laval 22.00 dém  Offset 12.00 68 & RBW 500 kHz
po ALt Qs SWT Tops VBW 2 MHz
Count 300,300
@ 1Rm Viaw

Mode Auto FFT

Mi[1] 0,20 dBm|
5809349580 GHz]
10 de |

l

-70 dém-

CF 5,805 GHz 32001 pts
—_ —

Span 30.0 MHz

11806763
ete: 4.JUL 2019 021723

Top -1 Channel
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a /20 MHz / 6 Mbps / MIMO / Port 1+2 / PWL 14/ 23 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
chamnel | a0 | Corocion | | PPSD o0 | Soneston | PRSP
i i
(dE,TZ/? % (dB) (dBm/500 (dEHI‘Z/ ;300 (dB) (dBm/500
kHz) kHz)
Bottom -5.5 0.3 -5.2 -5.7 0.3 -5.4
Top -6.2 0.3 -5.9 -5.8 0.3 -5.5
Corrected Corrected _
PPSD PPSD Cogllgged Limit arai
argin
Channel Port 1 Port 2 Result
@Bm/500 | (@Bmsoo | © Ef(mISOO (dBm/500kH2) (d8)
Hz
kHz) kHz) )
Bottom -5.2 -5.4 -2.3 18.7 21 Complied
Top -5.9 -5.5 -2.7 18.7 21.4 Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a/20 MHz / 6 Mbps / MIMO / Port 1 / PWL 14/ 23 dBi Antenna Group

Spectrum by Spectrum by
Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz
o att @ SWT Thus  VBW  ZMHZ  Mode suto FFT o att @ SWT Thus  VBW  ZMHZ  Mode suto FFT
Count 300/300 Count 300,300
@ LFm Viaw @ LFm Viaw
M1[1] 5,45 dBm| Mi[1] 6,25 dBm|
5.747824600 GHz| 5828197710 GHz|
10 de 10 de
0 - 0 -+
- — . .
10 di = —_H_\_FH-\/_,_'J—‘_\_\-_ FH\. 10 i M i — — _’H\
1 1 T
/ \ { 1
20 + . 20 s ¥
’ | / i)
<30 di =30 di \
-4 \ 40 di
50 dBy = 50 d I
-60 i 60 d
-70 dim 70 i
CF 5,745 GHz 32001 pts Spon 30.0 MHz CF 5,825 GHz 32001 pts Spon 30.0 MHz
— — —_— —
)il i e il W we
11805763 11806763
Deve: 3.JUL 2019 161553 Deve: 2.JUL 2019 162255

Top Channel

Results: 802.11a/20 MHz / 6 Mbps / MIMO / Port 2/ PWL 14/ 23 dBi Antenna Group

oo oo
o ate 08 SWI Teps  VBW 2MHZ  Mode Auto FFT o ate 08 SWI Teps  VBW 2MHZ  Mode Auto FFT
Count 300/300 Count 300/300
@ LFm Viaw @ LFm Viaw
mMi[1] 5,70 dBm| Mi1] 5,88 dBm|
5.741975720 GHz 5.827504920 GHz
1048 1048
o u o
e —t e —
10 ya L ) 104d - s
i i \
I 1 1
20 / 20 / |
] il 1
f A
308 / \ 20
40 g8 -40 ¢
£0 dit £0d
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- — _— —_— —
JL ] W e )i G vo
11508763 11505763
et 30U 2018 160634 Dete: 3.JUL. 2010 16:24.05
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCS0O / MIMO / Port 1+2 / PWL 19/ 23 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD Duty Cycle PPSD PPSD Duty Cycle PPSD
Correction Correction
(d'i’,TZ/fOO (dB)' (dBm/500 (dmz/?oo ( dB)' (dBm/500
kHz) kHz)
Bottom +1 -0.9 0.5 -0.4 -0.9 0.5 -0.4
Middle -1.2 0.5 -0.7 -0.5 0.5 0.0
Top -1 -1.6 0.5 -1.1 -0.7 0.5 -0.2
Corrected Corrected _
PPSD PPSD Cogllgged Limit arai
argin
Channel Port 1 Port 2 Result
dBm/500 dBm/500kH dB
(@Bm/500 | (@Bmis00 | KH2) ( 2) 1)
kHz) kHz)
Bottom +1 -0.4 -0.4 2.6 18.7 16.1 Complied
Middle -0.7 0.0 2.7 18.7 16.0 Complied
Top -1 -11 -0.2 2.4 18.7 16.3 Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)
Results: 802.11n /20 MHz / MCSO / MIMO / Port 1 / PWL 19/ 23 dBi Antenna Group

pr— pr—
Spectrum I 'm Spectrum I 'm
Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz
o att @ SWT Thus  VBW  ZMHZ  Mode suto FFT o att @ SWT Thus  VBW  ZMHZ  Mode suto FFT
Count 33/300 Count 33/300
@ LFm Viaw @ LFm Viaw
M1[1] 0,49 dBm| Mi1] 1,22 dBm)|
5760150460 GHz] 5.782340400 GHz|
10 de 10 de
bes I bes I Ly
| — Y e A e A Ty
10 d - 10 d '
! ] { \
20 - . 20 da 3 \
Y / \ o /
40 di -4
-._/ ]
<50 de 50 e
-60 i -60 i
-70 dim -70 dim
CF 5,765 GHz 3?012 pts Spon 30.0 MHz CF 5,785 GHz 3?012 pts Spon 30.0 MHz
— — ———————
I | Measuring... QIREERESE MO wani i 1| | Measuring... QIREERESE MO oz
11805763 11806763
Dene: 4.JUL 2018 083711 Deve: 4.JUL 2019 0502

Bottom +1 Channel Middle Channel

RefLevel 22.00 dém  Offset 12.00 c3 & RBW SO0 kHz

o At HcE SWT Teps  VBW  2MHZ  Mode Auto FFT
Count 32/300

@ LRm Viaw

Mi[1] 155 dBm)|
5802166960 GHz|

50 dB

50 o

-70 dém-

CF 5,805 GHz 3?012 pts Spon 30.0 MHz
)i | Measuring.. @RARRNNAD WO o

11806763
ete: 4.JUL 2019 (25430

Top -1 Channel
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 2/ PWL 19/ 23 dBi Antenna Group

Spectrum

oo s e oo
Spectrum
Ref Laval 22.00 dém  Offsat 12.00 03 @ RBW 500 khz Ref Laval 22.00 dém  Offsat 12.00 03 @ RBW 500 khz
o ate 08 SWI Teps  VBW 2MHZ  Mode Auto FFT o ate 08 SWI Teps  VBW 2MHZ  Mode Auto FFT
Count 300/300 Count 300/300
@ LFm Viaw @ LFm Viaw
Mif1] 0.90 dBm . Mif1] 0.54 dBm
5.769797040 GHz 5.781226680 GHz
10 d: 10 d:
o o .
10 - - 10 -
1 | { |
| \
) / \ i | ‘\
20 20 b o
T M Py ™
1 i = 40 i
50 d8 =04
40 408
70 dim 70 dim
CF 5,765 GHz 3?0‘2 pts Span 30,0 MHz CF 5,785 GHz 3?0‘2 pts Span 30,0 MHz
— e — — e ——
I J G vo i )i )i W e
11906763 11805763
ete: 4.JUL. 2010 08:38.51 Dete: 4.JUL. 2010 08:44:40
Bottom +1 Channel

Middle Channel

Spectrum

o
Ref Laval 22.00 dém  Offset 12.00 68 & RBW 500 kHz
po ALt Qs SWT
Count 300,300
@ 1Rm Viaw

Tops VBW 2MHz Mode AutoFFT

Mi[1] 0,67 dBm|
5808694570 GHz|
10 de

-70 dém-

CF 5,805 GHz 32001 pts
—_ —

Span 30.0 MHz

JL ] | BORRRR X
11806763

Date: 4.JUL 2019 025741
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 1+2 / PWL 14/ 23 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD guty Ci/.cle PPSD PPSD ICD:uty Ci/.cle PPSD
orrection orrection
« iﬂgoo (dB) (dBm/500 (dEHI‘Z/ ;300 (dB) (dBm/500
kHz) kHz)
Bottom -6.1 0.5 -5.6 -6.5 0.5 -6.0
Top -6.8 0.5 -6.3 -6.3 0.5 -5.8
Corrected Corrected _
PPSD PPSD Cogllgged Limit arai
argin
Channel Port 1 Port 2 Result
@Bm/500 | (@Bmsoo | © Ef(mISOO (dBm/500kH2) (d8)
Hz
kHz) kHz) )
Bottom -5.6 -6.0 -2.8 18.7 21.5 Complied
Top -6.3 -5.8 -3.0 18.7 21.7 Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 1 / PWL 14/ 23 dBi Antenna Group

Spectrum by Spectrum by
Ref Laval 22.00 dém  Offsat 12.00 03 @ RBW 500 khz Ref Laval 22.00 dém  Offsat 12.00 03 @ RBW 500 khz
o ate 08 SWI Teps  VBW 2MHZ  Mode Auto FFT o ate 08 SWI Teps  VBW 2MHZ  Mode Auto FFT
Count 300/300 Count 300/300
@ LFm Viaw @ LFm Viaw
Mi[1] 6.13 dBm - Mif1] 6.84 dBm
5741271680 GHz 5821492920 GHz
10 d: 10 d:
P . 4 K ]
L — - I R i T S s E——
10 10 =
-2 da - | 20 i .
1} 1 1
\ { \
/ J \
20 20 \
40 = 40 =
=0y — e —
0 0 dé
70 dm 70 dm
CF 5,745 GHz 22001 pts Spon 30.0 MHz CF 5,825 GHz 22001 pts Spon 30.0 MHz
- — _ —_ —
I Il )i wne o i )i ] G vo
11805763 11805763
et 3.JUL. 2018 161332 et 3.JUL. 2018 161053

Bottom Channel Top Channel

Results: 802.11n /20 MHz / MCSO / MIMO / Port 2/ PWL 14/ 23 dBi Antenna Group

oo oo
o ate 08 SWI Teps  VBW 2MHZ  Mode Auto FFT o att 08 SWI Teps  VBW 2MHZ  Mode Auto FFT
Count 300/300 Count 300/300
@ LFm Viaw @ LFm Viaw
M1[1] mif1]
162 82
10 d: 10 d:
o o o M1
N L 2 R R N PR S I N N
10 - o Y 10 8 B A
20 da ; 20 -
! ] ! 1
/
20 \ 20 /
40 40 /
5008 - s ]
-0 di -0 di
70 dm 70 dm
CF 5,745 GHz 22001 pts Spon 30.0 MHz CF 5,825 GHz 22001 pts Spon 30.0 MHz
- — — —
I J G vo )i ] m ve
11805763 11805763
et 3.JUL. 2018 16,1548 et 3.JUL 2018 160528

Bottom Channel Top Channel
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCSO0O / MIMO / Port 1+2 / PWL 19/ 23 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD Duty Cycle PPSD PPSD Duty Cycle PPSD
Correction Correction
(dE,TZ/? % d B)' (dBm/500 (dEHI‘Z/ ;300 d B)' (dBm/500
kHz) kHz)
Bottom +1 -0.6 0.4 -0.2 -0.2 0.4 0.2
Middle -1.1 0.4 -0.7 0.0 0.4 0.4
Top -1 -1.0 0.4 -0.6 -0.1 0.4 0.3
Corrected Corrected _
PPSD PPSD Cogllgged Limit arai
argin
Channel Port 1 Port 2 Result
dBm/500 dBm/500kH dB
(@Bm/500 | (@Bmis00 | KH2) ( 2) 1)
kHz) kHz)
Bottom +1 -0.2 0.2 3.0 18.7 15.7 Complied
Middle -0.7 0.4 2.9 18.7 15.8 Complied
Top -1 -0.6 0.3 2.9 18.7 15.8 Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCSO / MIMO / Port 1/ PWL 19/ 23 dBi Antenna Group

p—
Spectrum I nn Spectrum Im
RefLevel 22.00 dém  Offset 12.00 c3 & RBW SO0 kHz RefLevel 22.00 dém  Offset 12.00 c3 & RBW SO0 kHz
o ant WdE SWI Thps  VBW  ZMHZ  Mode huto FFT o At WdE SWI Thps  VBW  ZMHZ  Mode huto FFT
Count 30/300 Count 300/300
@ LFm Viaw @ LFm Viaw
Mi[1] 0.69 dem| - mi[1l 1.15 dim|
5758443330 GHz 5778442390 GHz
10 de 10 de
e ] o /__A\ I~
e et e ————
H L ~
10 10 di
{ i {
20 L

per
50 o 50 o
-70 dém- -70 dém-
CF 5,765 GHz 3?012 pts Spon 30.0 MHz CF 5,785 GHz 3?012 pts Spon 30.0 MHz
—— S ——
[ il | Measuring.. @RARRNNAD WO iy [ il ] T e
11805763 11806763
Date: 4.JUL 2019 105337

Date: 4.JUL.2019 10:38.51

Bottom +1 Channel Middle Channel

Spectrum by
Ref Loval 22.00 dém  Offset 12.00 63 @ RBW 500 kHz
o Ate G0cE SWT Thus  VBW  ZMHZ  Mode suto FFT
Count 300,300
@ LRm Viaw
Mi[1] 1.0% dBm)|
5.811560420 GHz|
10 de
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— - —_— _—_,—/\-—\\_‘_\
10 d -
f \
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0 /
- N
-50 dB
-60 e
-70 dam
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I ] [T

11806763
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Top -1 Channel
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCSO / MIMO / Port 2/ PWL 19/ 23 dBi Antenna Group

Spectrum by Spectrum by
Ref Lavel 22.00 dém  Offset 12.00 C3 @ RBW 500 kHz Ref Lavel 22.00 dém  Offset 12.00 C3 @ RBW 500 kHz
o e WdE SWI Thps  VBW  2MHz  Mode AutoFFT o ant WdE SWI Thps  VBW  2MHz  Mode AutoFFT
Count 300/300 Count 300/300
@ LFm Viaw @ LFm Viaw
mi[1l 0.22 dBm| - Mif1] 0.05 dBm
5762761320 GHz 5782701320 GHz
10 de 10 de
0 I 0 X,
] T Ty =T m\.ﬁ"—'—\
10 -+ 10 ¢
{ | { |
/ 1 !
= 7 =0 T X
/ N /
0 20 db
] - 1 e
=0 de 40 dB =
50 4 50 dn
-£0 db -£0 db
-70 dem -70 dem
CF 5,765 GHz 3?012 pts Spon 30.0 MHz CF 5,785 GHz 3?012 pts Spon 30.0 MHz
— e — — e ——
1| J G vo i 1| W e
11805763 11806763
ete: 4.JUL 2019 104545 late: 4.JUL 2019 104158
Bottom +1 Channel Middle Channel
Spectrum o=
Ref Lavel 22.00 dém  Offset 12.00 C3 @ RBW 500 kHz
o e WdE SWI Thps  VBW  2MHz  Mode AutoFFT
Count 300,300
@ LRm Viaw
Mi[1] 0.16 dBm
5807084000 GHz
10 de
0 X
] My
10 d
{
)
20 /f :
2 di
| — M
ey — ]
S04
-0 di
-70 dem
CF 5,805 GHz 3?012 pts Spon 30.0 MHz
— e —
1| J G vo
11806763
ete: 4.JUL 2019 103407
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@ Page 564 of 782 FCC 15.407 WLAN - Template Vers. 1.4



UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3316-FCC-UNII3

ISSUE DATE: 16 JANUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCSO0 / MIMO / Port 1+2 / PWL 14 /23 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD guty Ci/.cle PPSD PPSD ICD:uty Ci/.cle PPSD
orrection orrection
« iﬂgoo (dB) (dBm/500 (dEHI‘Z/ ;300 (dB) (dBm/500
kHz) kHz)
Bottom -55 0.4 5.1 -6.5 0.4 -6.1
Top -6.2 0.4 -5.8 -5.8 0.4 -54
Corrected Corrected _
PPSD PPSD Cogllgged Limit arai
argin
Channel Port 1 Port 2 Result
@Bm/500 | (@Bmsoo | Chmio00 | (dBm/S00kH2) (d8)
kHz
kHz) kHz) )
Bottom -5.1 -6.1 -2.6 18.7 21.3 Complied
Top -5.8 -5.4 -2.6 18.7 21.3 Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCSO / MIMO / Port 1/ PWL 14/ 23 dBi Antenna Group

Spectrum

by Spectrum by
Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz
o att @ SWT Thus  VBW  ZMHZ  Mode suto FFT o att @ SWT Thus  VBW  ZMHZ  Mode suto FFT
Count 300/300 Count 300,300
@ LFm Viaw @ LFm Viaw
M1[1] 5,45 dBm| T Mi[1] 6,25 dBm|
5.747824600 GHz| 5828197710 GHz|
10 de 10 de
0 - 0
e i —_— —_———— — 4-'—;_‘- —_—
0 ,H__.-n_\/_,—-—’ —, 0 r _ -
f 1 1
i f 1
| \ | i
1 I
20 v -2 T
/ | { |
=30 dby =30 dby
40 \
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& 0 di
-70 dém: -70 demr
CF 5.745 GHz 32001 pts Span 30.0 MHz CF 5.825 GHz 32001 pts Span 30.0 MHz
— — —_— —_— —
)| J VR be ( )| W e
11806763 11908763
Oete: 3.JUL 2018 161853

Date: 2.JUL. 2019 162233

Bottom Channel Top Channel

Results: 802.11ac / 20 MHz / MCSO0 / MIMO / Port 2/ PWL 14/ 23 dBi Antenna Group

o
o att @ SWT Thps  VBW 2 MHz  Mode AutoFFT o att @ SWT Thps  VBW 2 MHz  Mode AutoFFT
Count 300/300 Count 300/300
@ LFm Viaw @ LFm Viaw
Mi1] Mi1] 5,84 dBm|
5822730380 GHz|
10 de 10 de
0o 0o I
L X o~
S — ] - | — - — -
10 . 10 ] [or—
20 T

| 5080 — —_ N
50 o -0 df
70 dim- -70 dém-
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w— — e — — — — e —
Il ] | BORRRR X i )il W we
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n / HT40 / MCS0 / MIMO / Port 1+2 / PWL 19/ 23 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD guty Ci/.cle PPSD PPSD ICD:uty Ci/.cle PPSD
orrection orrection
« iﬂgoo (dB) (dBm/500 (dEHI‘Z/ ;300 (dB) (dBm/500
kHz) kHz)
Bottom -4.1 0.4 -3.7 -4.1 0.4 -3.7
Top -3.4 0.4 -3.0 -3.8 0.4 -3.4
Corrected Corrected _
PPSD PPSD Cogllgged Limit arai
argin
Channel Port 1 Port 2 Result
@Bm/500 | (@Bmsoo | © Ef(mISOO (dBm/500kH2) (d8)
Hz
kHz) kHz) )
Bottom -3.7 -3.7 -0.7 18.7 194 Complied
Top -3.0 -3.4 -0.2 18.7 18.9 Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n / HT40 / MCSO / MIMO / Port 1 / PWL 19/ 23 dBi Antenna Group

p—
Spectrum nn 1 Spectrum_] [_Im
RefLevel 22.00 dém  Offset 12.00 c3 & RBW SO0 kHz RefLevel 22.00 dém  Offset 12.00 c3 & RBW SO0 kHz
o ant W8 SWI 15.0ps  VBW 2 MHz  Mode AutoFFT o At W8 SWI 15.0ps  VBW 2 MHz  Mode AutoFFT
Count 300/300 Count 20/300
@ LFm Viaw @ LFm Viaw
mMi[1] 4.14 dBm)| Mi1] 3,48 dBm|
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10 de 10 de
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I J [ I ) Measuring... QUERRRRRN WO Toop
11805763 11806763
ete: 4.JUL 2019 052013

Date: 4.JUL. 2019 091243

Bottom Channel

Top Channel

Results: 802.11n / HT40 / MCSO0 / MIMO / Port 2 / PWL 19/ 23 dBi Antenna Group

oo oo
o ate 008 SWI 15.1ps  VBW 2MHZ  Mode Auto FFT o att 008 SWI 15.1ps  VBW 2MHZ  Mode Auto FFT
Count 300/300 Count 300/300
@ LFm Viaw @ LFm Viaw
mMi[1] 4.18 dBm)| Mi1] 3,47 dBm|
574991890 GHz 578989640 GHz
10 d: 10 d:
o . o
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I W e I W e
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / HT40 / MCSO / MIMO / Port 1+2 / PWL 19/ 23 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD guty Ci/.cle PPSD PPSD ICD:uty Ci/.cle PPSD
orrection orrection
« iﬂgoo (dB) (dBm/500 (dEHI‘Z/ ;300 (dB) (dBm/500
kHz) kHz)
Bottom -3.7 0.4 -3.3 -4.1 0.4 -3.7
Top -5.4 0.4 -5.0 -3.3 0.4 -2.9
Corrected Corrected _
PPSD PPSD Cogllgged Limit arai
argin
Channel Port 1 Port 2 Result
@Bm/500 | (@Bmsoo | © Ef(mISOO (dBm/500kH2) (d8)
Hz
kHz) kHz) )
Bottom -3.3 -3.7 -0.5 18.7 19.2 Complied
Top -5.0 -2.9 -0.8 18.7 195 Complied

Result: Pass

Page 569 of 782

FCC 15.407 WLAN- Template Vers. 1.4




UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-3316-FCC-UNII3

TEST REPORT VERSION 1.0 ISSUE DATE: 12 FEBRUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / HT40 / MCSO / MIMO / Port 1 / PWL 19/ 23 dBi Antenna Group

Spectrum by Spectrum by
Ref Laval 22.00 dém  Offsat 12.00 03 @ RBW 500 khz Ref Laval 22.00 dém  Offsat 12.00 03 @ RBW 500 khz
o ate s SWI 151ps  VBW  2MHZz  Mode Auto FFT o ate s SWI 151ps  VBW  2MHZz  Mode Auto FFT
Count 300/300 Count 300/300
@ LFm Viaw @ LFm Viaw
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Top Channel

Results: 802.11ac / HT40 / MCS0O / MIMO / Port 2/ PWL 19/ 23 dBi Antenna Group

—
'm Spectrum I 'm
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / HT80 / MCSO / MIMO / Port 1+2 / PWL 14/ 23 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD Duty Cycle PPSD PPSD Duty Cycle PPSD
Correction Correction
« imgoo (dB) (dBm/500 (dflTZ/ ;300 (dB) (dBm/500
kHz) kHz)
Single -11.8 0.5 -11.3 -12.6 0.5 -12.1
Corrected Corrected )
PPSD PPSD Combined
PPSD Limit Margin
Channel Port 1 Port 2 Result
(dBm/500 | (dBm/500kHz) (dB)
(dBm/500 (dBm/500 kHz)
kHz) kHz)
Single -11.3 -12.1 -8.7 18.7 27.4 Complied
Result: Pass
Spectrum I [E Spectrum I [E
.-: FF:“ :.r. ]?'::SC 0 .-: FF:“ :.r. ]?'::SC 0
e I'::‘l.l.l:(!h' e ! : f.'-.:.l:(!'l\
=1 ]
e I e S it I"-'MA/ et e o i e s U P WK‘M\-—'W‘, Al
30 d _I. I'_I 30 dB :l ':
o - 40 8B F" \
f’ \\: / \.‘_
e \ [ N
60 poe: M -60 den B st
CF 5,775 GHz 3?0!2 pts — Spon 120.0 MHz CF 5,775 GHz 3?0!2 pts — Spon 120.0 MHz
| Measuring.. QEANAAAAN WO VRTR | | Measuring.. QEANMANAN WO VAT
11906763 11906763
Single Channel Port 1 Single Channel Port 2
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a /20 MHz / 6 Mbps / MIMO / Port 1+2+3 / PWL 17/ 23 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD Duty Cycle PPSD PPSD Duty Cycle PPSD
(dBm/500 Correction (dBm/500 Correction
kHz) kHz)
Bottom+1 -4.3 0.3 -4.0 -4.5 0.3 -4.2
Middle -4.1 0.3 -3.8 -4.2 0.3 -3.9
Top -1 -4.7 0.3 -4.4 -4.2 0.3 -3.9
Port 3
Corrected
Channel PPSD Duty Cycle PPSD
(dBm Correction 4B
/500kHz) (dB) /SE)Oklaz)
Bottom+1 -3.6 0.3 -3.3
Middle -3.6 0.3 -3.3
Top -1 4.1 0.3 -3.8
Corrected | Corrected | Corrected Combined
Channel gcl:))rstli Ecljrst[; Egrst[; PEe Ll izl Result
(dBm/500 | (dBm/500 | (@Bm/s00 | @ iﬂgoo EEmESE) | (@)
kHz) kHz) kHz)
Bottom+1 -4.0 -4.2 -3.3 1.0 17.0 16 Complied
Middle -3.8 -3.9 -3.3 1.1 17.0 15.9 Complied
Top -1 -4.4 -3.9 -3.8 0.7 17.0 16.3 Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a/20 MHz / 6 Mbps / MIMO / Port 1 / PWL 17/ 23 dBi Antenna Group

Spectrum I [E Spectrum I

Ref Laval 22.00 dém  Offset 12.00 68 & RBW 500 kHz

=]

Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz
o Ate @ SWT Thus  VBW  ZMHZ  Mode suto FFT o att @ SWT Thus  VBW  ZMHZ  Mode suto FFT
Count 34/300 Count 34/300
@ LFm Viaw @ LFm Viaw
M1[1] 4,39 dBm)| T Mi[1] 4.11 dim|
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10 de 10 de
0 T 0
_,.__!-.._d_.._\ T | {—‘—'—’_'_'_“‘“""_\
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[ } { 1
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“ i ! o f \
304

50 o 50 o
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— —— —
Di | Heasuring.. QRRRELED W0 . [ Di | Heasuring.. @RRRRRRND W ey
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Date: 10.JUL 2019 16:05:25 Date: 28.5EF 2019 1248.44

Bottom +1 Channel Middle Channel

Ref Laval 22.00 dém  Offset 12.00 68 & RBW 500 kHz

o At HcE SWT Teps  VBW  2MHZ  Mode Auto FFT
Count 35/300
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a/20 MHz / 6 Mbps / MIMO / Port 2/ PWL 17/ 23 dBi Antenna Group

Spectrum I

oo s e oo
Spectrum
Ref Lavel 22.00 dém Offset 12.00 8 & RBW 500 kHz Ref Lavel 22.00 dém Offset 12.00 8 & RBW 500 kHz
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Spectrum I

o
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a/20 MHz / 6 Mbps / MIMO / Port 3/ PWL 17/ 23 dBi Antenna Group

Spectrum

Spectrum
Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a /20 MHz / 6 Mbps / MIMO / Port 1+2+3 / PWL 12/ 23 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD Duty Cycle PPSD PPSD Duty Cycle PPSD
Correction Correction
(d'mgoo (dB) (dBm/500 (dEHI‘Z/;SOO (dB) (dBm/500
kHz) kHz)
Bottom -8.8 0.3 -8.5 -9.0 0.3 -8.7
Top -10.3 0.3 -10.0 -8.3 0.3 -8.0
Port 3
Corrected
Channel PPSD Duty Cycle PPSD
(dBm Correction (dBm
dB
/500kHz) (dB) /500kH2)
Bottom -8.0 0.3 -7.7
Top -8.3 0.3 -8.0
Corrected | Corrected | Corrected )
PPSD PPSD PpPsD | Combined s _
Channel Port 1 Port 2 Port 3 PEED Himit HEE T Result
(dBm/500 | (dBm/500kHz) | (dB)
(dBm/500 | (dBm/500 | (dBm/500 kHz)
kHz) kHz) kHz)
Bottom -8.5 -8.7 -7.7 -3.5 17.0 20.5 Complied
Top -10.0 -8.0 -8.0 -3.8 17.0 20.8 Complied
Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a/20 MHz / 6 Mbps / MIMO / Port 1 / PWL 12/ 23 dBi Antenna Group

pr— pr—
Spectrum I “r? Spectrum I “r?
Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz
o att @ SWT Thus  VBW  ZMHZ  Mode suto FFT o att @ SWT Thus  VBW  ZMHZ  Mode suto FFT
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Top Channel

Results: 802.11a/20 MHz / 6 Mbps / MIMO / Port 2/ PWL 12/ 23 dBi Antenna Group

o o
v v
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a/20 MHz / 6 Mbps / MIMO / Port 3/ PWL 12 /23 dBi Antenna Group

Spectrum k- Spectrum ki
Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz
o att @ SWT Thus  VBW  ZMHZ  Mode suto FFT o att @ SWT Thus  VBW  ZMHZ  Mode suto FFT
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 1+2+3 / PWL 17/ 23 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD Duty Cycle PPSD PPSD Duty Cycle PPSD
(dBm/500 Correction (dBm/500 Correction
kHz) (dB) ¢ iﬂgoo kHz) (dB) ¢ inH]S)OO
Bottom+1 -4.5 0.5 -4.0 -5.0 0.5 -4.5
Middle -4.7 0.5 -4.2 -4.6 0.5 -4.1
Top -1 -4.9 0.5 -4.4 -4.6 0.5 -4.1
Port 3
Corrected
Channel PPSD Duty Cycle PPSD
(dBm Correction 4B
/500kHz) (dB) /SE)Oklaz)
Bottom+1 -4.2 0.5 -3.7
Middle -4.1 0.5 -3.6
Top -1 -4.6 0.5 -4.1
Corrected | Corrected | Corrected _
PPSD PPSD PpsD | Combined Limit _
Channel Port 1 Port 2 Port 3 PP eI Result
(dBm/500 | (dBm/500kHz) (dB)
(dBm/500 | (dBm/500 | (dBm/500 kHz)
kHz) kHz) kHz)
Bottom+1 -4.0 -4.5 -3.7 0.7 17.0 16.3 Complied
Middle -4.2 -4.1 -3.6 0.8 17.0 16.2 Complied
Top -1 -4.4 -4.1 -4.1 0.6 17.0 16.4 Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 1/ PWL 17/ 23 dBi Antenna Group

Spectrum k2 Spectrum k2
Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz Ref Laval 22.00 dém  Offset 1200 c8 @ RBW 500 khz
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