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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCS0O / MIMO / Port 2/ PWL 17/ 23 dBi Antenna Group
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Transmitter Maximum Power Spectral Density (continued)

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

Spectrum I
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCSO / 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
(dBm /500k Correction (dBm /500k | Correction
Hz) Hz)
Bottom -9.3 0.5 -8.8 -9.9 0.5 -94
Top -9.4 0.5 -8.9 -9.4 0.5 -8.9
Port 3
Corrected
Channel PPSD Duty Cycle PPSD
(dBm Correction
/500kHz) (dB) (dBTIZ/)mOk
Bottom -9.0 0.5 -8.5
Top -8.0 0.5 -7.5
Corrected | Corrected | Corrected Combined o
PPSD Port | PPSD Port | PPSD Port PPSD Limit i
Channel 1 2 3 (@Bm (dBm/500k (dB) Result
(dBm (dBm (dBm /500K Hz) Hz)
/500k Hz) /500k Hz) /500k Hz)
Bottom -8.8 -9.4 -8.5 -4.1 17.0 21.1 Complied
Top -8.9 -8.9 -7.5 -3.6 17.0 20.6 Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)
Results: 802.11n /20 MHz / MCSO / MIMO / Port 1/ PWL 12/ 23 dBi Antenna Group
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 3/ PWL 12/ 23 dBi Antenna Group

Spectrum ?
Ref Lavel 12.00 dBm  Offset 12.00 68 = RBW 500 khz
l+ an W08 SWT THps  VBW 2 MHI  Mode Auto FFT
Count 33/300
@ LRm View
mMi[1] )08 dBm|
5740764510 GHz|
0
10 L —]
-20 di T r
| 1
i 1
08 | i
-40 di
; c:y \——
T —
-70 dém-
~E0 dien
CF 5,745 GHz 001 pts Span 0.0 Mz
| Measuring QRERRENND WO a7
11806763
Date: 11.JUL 2018 115807

Ref Laval 22.00 dém  Offset 12.00 68 & RBW 500 kHz

po ALt Qs SWT Tops VBW 2MHz Mode AutoFFT
Count 300,300

@ LRm Viaw

Mi[1]

-70 dém-

CF 5825 GHz 3?0!2 pts Span 30.0 MHz

|| ] | CECEEE
11806763
ete: 28 SEP 2019 131129

Bottom Channel

Top Channel

Page 585 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 / MCSO0 / 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 -4.2 0.4 -3.8 -2.7 0.4 -2.3
Middle -4.1 0.4 -3.7 -2.5 0.4 2.1
Top -1 -4.2 0.4 -3.8 -2.5 0.4 -2.1
Port 3
Corrected
Channel PPSD Duty Cycle PPSD
(dBm Correction (dBm
dB
/500kHz) (dB) /500kH2)
Bottom+1 -2.7 0.4 -2.3
Middle -2.0 0.4 -1.6
Top -1 -2.4 0.4 -2.0
Corrected | Corrected | Corrected Combined
Channel Izsrstli Ecljrst[; II;’(I;’rStZ PEe Ll 4007 Result
(dBm/500 | (dBm/500 | (@Bm/s00 | @ iﬂgoo EEmESE) | (@)
kHz) kHz) kHz)
Bottom+1 -3.8 -2.3 -2.3 2.0 17.0 15 Complied
Middle -3.7 -2.1 -1.6 2.4 17.0 14.6 Complied
Top -1 -3.8 -2.1 -2.0 2.2 17.0 14.8 Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCSO / MIMO / Port 1/ PWL 17/ 23 dBi Antenna Group
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCSO / MIMO / Port 2/ PWL 17/ 23 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 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] 2,74 dBm)| M1[1] 2,51 dBm|
5,758420830 GHz| 5.778418960 GHz|
1048 1048
0 . 0
I | —— [
n /_/ e N n /_/\ — V.
10 d 10 d
r-' | / |
-20 di T -20 T
/.f \ Fi 11
20 20 AN
]
e e
. =
=50 diy =50 di
-80 o 40 d
-70 dém- -70 dém-
CF 5,765 GHz 32001 pts Spon 90,0 MHz CF 5,785 GHz 32001 pts Spon 90,0 MHz
Il TR N ) [
1508763 11905753
Date: 10.JUL 2019 152055 Date: 10.JUL2018 152817
Bottom +1 Channel

Middle Channel

Spectrum

(=]

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
Mi[1] 2,54 dBm|
5.798427390 GHz|
10 de
.
r/_A—_—_/\x\ S F U ) —
10 di
I.'
-0

.50 i
-60 e
-70 dam
CF 5,805 GHz 3?012 pts Spon 30.0 MHz
I ] ey
11806763

Date: 10.JUL 2019 151440

Top -1 Channel

Page 588 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: 16 JANUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCSO / MIMO / Port 3/ PWL 17 /23 dBi Antenna Group
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ISSUE DATE: 12 FEBRUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCSO / MIMO / Port 1+2+3 / PWL12 / 23 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD Duty Cycle PPSD PPSD Duty Cycle PPSD
Correction Correction
(dB'EZ/fOOk d B)' (dBm /500k (dBrEZ/?OO" (dB)' (dBm /500k
Hz) Hz)
Bottom 9.1 0.4 -8.7 -7.2 0.4 -6.8
Top -9.4 0.4 -9.0 -6.7 0.4 -6.3
Port 3
Corrected
Channel PPSD Duty Cycle PPSD
(dBm Correction
dB (dBm /500k
/500kHz) (dB) H2)
Bottom -6.4 0.4 -6.0
Top -6.2 0.4 -5.8
Corrected | Corrected | Corrected Combined o
PPSD PPSD Port | PPSD Port PPSD Limit —
Channel Port 1 2 3 @Bm (dBm/500k (‘ng)m Result
(dBm (dBm (dBm /500K Hz) Hz)
/500k Hz) | /500k Hz) /500k Hz)
Bottom -8.7 -6.8 -6.0 -2.3 17.0 19.3 Complied
Top -9.0 -6.3 -5.8 -2.1 17.0 19.1 Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac /20 MHz / MCSO / MIMO / Port 1/ PWL 12/ 23 dBi Antenna Group
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Results: 802.11ac / 20 MHz / MCSO / MIMO / Port 2/ PWL 12/ 23 dBi Antenna Group
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCSO0 / MIMO / Port 3/ PWL 12 /23 dBi Antenna Group

p—
@) Spectrum | o
Ref Laval 12.00 dém  Offset 12.00 68 & RBW 500 kHz
Spectrum | “l'j po ALt Wce SWT Tohps VBW 2 MHz Mode Auto FFT
Ref Laval 12.00 dem _ Offsel 12.00 G2 w RBW 500 khz ot FR
- WeE SWT  76ps  VBW 2ZMHZ  Mode Auto FFT @17 Vi
Count 30/300 M1l .15 dBm
@ LRm View 5.831461050 GHz|
Mi[1] 6.48 dBm| o
5751526670 GHz] 1
¥ | N
10 A f
20 db !
/ \
-20 dd :
] . /
0 AN
~ 40 db
-40 did
/ !
“50 dim-
~60 dén
£0 dir
-70 di
-70 dim |
B0 dém-
B0 die-
CF 5,745 GHz 32001 pts. Spon 0.0 Mz Lroeas Hi 32001 pts Span 30.0 MHz
[ " | Measuring.. [T TS . JL J Sunnnng v
11806763 11805763
Date: 11.JUL 2018 13.07.14 Date: 28.SEF 2019 140232

Bottom Channel Top Channel

@ Page 592 of 782 FCC 15.407 WLAN - Template Vers. 1.4



UL INTERNATIONAL GERMANY GMBH
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ISSUE DATE: 16 JANUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n / HT40 / MCS0 / 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
(dB'EZ/fOOk d B)' (dBm /500k (dBrEZ/?OO" (dB)' (dBm /500k
Hz) Hz)
Bottom -12.3 0.4 -11.9 -12.9 0.4 -12.5
Top -12.7 0.4 -12.3 -12.7 0.4 -12.3
Port 3
Corrected
Channel PPSD Duty Cycle PPSD
(dBm Correction
dB (dBm /500k
/500kHz) (dB) H2)
Bottom -12.3 0.4 -11.9
Top -12.2 0.4 -11.8
Corrected | Corrected | Corrected Combined o
PPSD PPSD Port | PPSD Port PPSD Limit —
Channel Port 1 2 3 @Bm (dBm/500k (‘ng)m Result
(dBm (dBm (dBm /500K Hz) Hz)
/500k Hz) | /500k Hz) /500k Hz)
Bottom -11.9 -12.5 -11.9 -7.3 17.0 24.3 Complied
Top -12.3 -12.3 -11.8 -7.4 17.0 24.4 Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n / HT40 / MCSO / MIMO / Port 1 / PWL 12/ 23 dBi Antenna Group
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Results: 802.11n / HT40 / MCSO / MIMO / Port 2/ PWL 12/ 23 dBi Antenna Group
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Transmitter Maximum Power Spectral Density (continued)
Results: 802.11n / HT40 / MCSO0O / MIMO / Port 3/ PWL 12/ 23 dBi Antenna Group

Spectrum | = Spectrum | 3
Ref Lavel 12.00 dBm  Offset 12.00 68 = RBW 500 khz Ref Lavel 12.00 dBm  Offset 12.00 68 = RBW 500 khz
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / HT40 / MCSO / 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
(dB'EZ/fOOk d B)' (dBm /500k (dBrEZ/?OO" (dB)' (dBm /500k
Hz) Hz)
Bottom -13.2 0.4 -12.8 -11.5 0.4 -11.1
Top -13.6 0.4 -13.2 -11.3 0.4 -10.9
Port 3
Corrected
Channel PPSD Duty Cycle PPSD
(dBm Correction
dB (dBm /500k
/500kHz) (dB) H2)
Bottom -11.1 0.4 -10.7
Top -10.2 0.4 -9.8
Corrected | Corrected | Corrected Combined o
PPSD PPSD Port | PPSD Port PPSD Limit —
Channel Port 1 2 3 @Bm (dBm/500k (‘ng)m Result
(dBm (dBm (dBm /500K Hz) Hz)
/500k Hz) | /500k Hz) /500k Hz)
Bottom -12.8 -11.1 -10.7 -6.7 17.0 23.7 Complied
Top -13.2 -10.9 -0.8 -6.3 17.0 23.3 Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / HT40 / MCSO/ MIMO / Port 1 / PWL 12/ 23 dBi Antenna Group

e
Spectrum | - @)
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Results: 802.11ac / HT40 / MCS0O / MIMO / Port 2/ PWL 12/ 23 dBi Antenna Group

Spectrum = Spectrum =
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Transmitter Maximum Power Spectral Density (continued)
Results: 802.11ac / HT40 / MCS0O / MIMO / Port 3/ PWL 12/ 23 dBi Antenna Group

Spectrum | = Spectrum =
Ref Lavel 12.00 dBm  Offset 12.00 68 = RBW 500 khz Ref Lavel 12.00 dBm  Offset 12.00 68 = RBW 500 khz
po AtL 1008 SWT 15.1ps VBW 2 MHz  Mode Auto FFT po AtL 1008 SWT 15.1ps VBW 2 MHz  Mode Auto FFT
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / HT80 / MCSO / 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
(dB'E 2/;300k B (dBm /500k (dBqu/? 00K @B) (dBm /500k
Hz) Hz)
Single -15.2 0.5 -14.7 -16.2 0.5 -15.7
Port 3
Corrected
Channel PPSD Duty Cycle PPSD
Correction
BT | de) | (@Bm 1500k
Hz)
Single -17.2 0.5 -16.7
Corrected | Corrected | Corrected Combined o
PPSD PPSD Port | PPSD Port S Limit .
h | Port 1 2 3 PPSD Margin R It
Channe (dBm (dBm/500k (dB) esu
(dBm (dBm (dBm Hz)
/500k Hz)
/500kHz) /500k Hz) /500k Hz)
Single -14.7 -15.7 -16.7 -10.9 17.0 27.9 Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / HT80 / MCSO / MIMO / Port 1+2+3 / PWL 12/ 23 dBi Antenna Group
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a /20 MHz / 6 Mbps / MIMO / Port 1+2+3+4 /PWL 16/ 23 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
chamnel | mis00 | Coneion | PPSD | oo | Gonecion | PPSD
i [
( iﬂ;)soo (dB) (@Bmsoo | E,T;OO (dB) (dBm/500
kHz) kHz)
Bottom +1 -5.9 0.3 -5.6 -6.3 0.3 -6.0
Middle -5.8 0.3 -5.5 -6.3 0.3 -6.0
Top -1 -5.9 0.3 -5.6 -5.9 0.3 -5.6
Port 3 Port 4
Corrected PPSD Corrected
Channel PPSD Duty Cycle PPSD dB Duty Cycle PPSD
(dBm Correction (dBm Correction
/500kHz) /500kHz)
Bottom +1 -6.0 0.3 -5.7 -6.7 0.3 -6.4
Middle -5.8 0.3 -5.5 -6.5 0.3 -6.2
Top -1 -6.2 0.3 -5.9 -6.7 0.3 -6.4
Corrected | Corrected | Corrected | Corrected _
PPSD PPSD PPSD PPSD Cogllgged Limit ari
argin
Channel Port 1 Port 2 Port 3 Port 4 (dBM/500 | (dBm/500kH2) (dB) Result
(dBm/500 | (dBm/500 | (dBm/500 | (dBm/500 kHz)
kHz) kHz) kHz) kHz)
Bottom +1 -5.6 -6.0 -5.7 -6.4 0.1 15.7 15.6 | Complied
Middle -5.5 -6.0 -5.5 -6.2 0.2 15.7 15,5 | Complied
Top -1 -5.6 -5.6 -5.9 -6.4 0.2 15.7 15,5 | Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a/20 MHz / 6 Mbps / MIMO / Port 1 / PWL 16/ 23 dBi Antenna Group

pr— pr—
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a/20 MHz / 6 Mbps / MIMO / Port 2/ PWL 16/ 23 dBi Antenna Group

Spectrum ks Spectrum -
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a/20 MHz / 6 Mbps / MIMO / Port 3/ PWL 16/ 23 dBi Antenna Group

Spectrum

p—
“r,‘? Spectrum I “r,‘?
RefLevel 22.00 dém  Offset 12.00 c3 & RBW SO0 kHz RefLevel 22.00 dém  Offset 12.00 c3 & RBW SO0 kHz
o att WoE SWT Thps  VBW 2 MHz  Mode AutoFFT o At WoE SWT Thps  VBW 2 MHz  Mode AutoFFT
Count 300/300 Count 33/300
@ LFm Viaw @ LFm Viaw
M1[1] .05 dBm| - mMi[1] 5,83 dBm|
5767351180 GHz 5787566790 GHz
10 de 10 de
0@ 0@ —
et~ —
10 ri 10 ri
i ]
1 { 1
20 A 20
f f
\ |
20 d <30 db
40 i 40
50 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
— e — —
)i ] wne o i I | Measuring... QIREERESE MO Wote
11806763 11806763
ete: 16.JUL 2019 103535 ete: 16.JUL 2019 102500
Bottom +1 Channel

Middle Channel

Spectrum I

[E

v

RefLevel 22.00 dém  Offset 12.00 c3 & RBW SO0 kHz

o At WoE SWT
Count 33/300

@ LRm Viaw

Tops VBW 2MHz Mode AutoFFT

Mi[1] 0,27 dBm|
5802481950 GHz|
10 de

50 dB

50 o

-70 dém-

CF 5,805 GHz 32001 pts
—_ —

Span 30.0 MHz
W
I | Measuring... QIREERESE MO i
11806763

[Dete: 16.JUL 2018 1001631

Top -1 Channel

@ Page 604 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: 16 JANUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a/20 MHz / 6 Mbps / MIMO / Port 4 / PWL 16/ 23 dBi Antenna Group

Spectrum k- Spectrum -
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a /20 MHz / 6 Mbps / MIMO / Port 1+2+3+4 /PWL 11/ 23 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
chamnel | 00 | Conecion | PPSD o0 | Sonesion | PRSP
« iﬂgoo (dB) (dBm/500 (dEHI‘Z/ ;300 (dB) (dBm/500
kHz) kHz)
Bottom -11.0 0.3 -10.7 -10.9 0.3 -10.6
Top -11.0 0.3 -10.7 -8.8 0.3 -8.5
Port 3 Port 4
Corrected PPSD Corrected
Channel PPSD Duty Cycle PPSD dB Duty Cycle PPSD
(dBm Correction (dBm Correction
/500kHz) /500kHz)
Bottom -9.8 0.3 -9.5 -10.6 0.3 -10.3
Top -9.7 0.3 -9.4 -11.2 0.3 -10.9
Corrected | Corrected | Corrected | Corrected )
PPSD PPSD PPSD PpsD | Combined s _
Channel Port 1 Port 2 Port 3 Port 4 Pt Himit L Result
(dBm/500 | (dBm/500kHz) | (dB)
(dBm/500 | (dBm/500 | (dBm/500 | (dBm/500 kHz)
kHz) kHz) kHz) kHz)
Bottom -10.7 -10.6 -9.5 -10.3 -4.2 15.7 19.9 Complied
Top -10.7 -8.5 -9.4 -10.9 -3.7 15.7 194 Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

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

pr— pr—
Spectrum I “r? Spectrum I “r?
Ref Laval 12.00 dém  Offset 1200 c8 @ RBW 500 khz Ref Laval 12.00 dém  Offset 1200 c8 @ RBW 500 khz
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Results: 802.11a/20 MHz / 6 Mbps / MIMO / Port 2/ PWL 11/ 23 dBi Antenna Group

pr— pr—
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11a/20 MHz / 6 Mbps / MIMO / Port 3/ PWL 11/ 23 dBi Antenna Group

pr— pr—
Spectrum I “r? Spectrum I “r?
Ref Laval 12.00 dém  Offset 1200 c8 @ RBW 500 khz Ref Laval 12.00 dém  Offset 1200 c8 @ RBW 500 khz
o At Wds  SWT Thps  VBW 2 MHz  Mode AutoFFT o att Wds  SWT Thps  VBW 2 MHz  Mode AutoFFT
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Results: 802.11a/20 MHz / 6 Mbps / MIMO / Port 4/ PWL 11/ 23 dBi Antenna Group

pr— pr—
Spectrum I “r? Spectrum I “r?
RefLevel 12.00 dém  Offset 12.00 c3 & RBW SO0 kHz RefLevel 12.00 dém  Offset 12.00 c3 & RBW SO0 kHz
o att Wds  SWT Thps  VBW 2 MHz  Mode AutoFFT o At Wds  SWT Thps  VBW 2 MHz  Mode AutoFFT
Count 32/300 Count 32/300
@ LFm Viaw @ LFm Viaw
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 1+2+3+4 / PWL 16/ 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 +1 -6.3 0.5 -5.8 -6.8 0.5 -6.3
Middle -6.3 0.5 -5.8 -6.8 0.5 -6.3
Top -1 -6.5 0.5 -6.0 -6.5 0.5 -6.0
Port 3 Port 4
Corrected PPSD Corrected
Channel PPSD Duty Cycle PPSD dB Duty Cycle PPSD
(dBm Correction (dBm Correction
/500kHz) /500kHz)
Bottom +1 -6.3 0.5 -5.8 -6.8 0.5 -6.3
Middle -6.8 0.5 -6.3 -7.0 0.5 -6.5
Top -1 -6.5 0.5 -6.0 -7.0 0.5 -6.5
Corrected | Corrected | Corrected | Corrected )
PPSD PPSD PPSD PpsD | Combined s _
Channel Port 1 Port 2 Port 3 Port 4 PEED Himit HEE T Result
(dBm/500 | (dBm/500kHz) | (dB)
(dBm/500 | (dBm/500 | (dBm/500 | (dBm/500 kHz)
kHz) kHz) kHz) kHz)
Boffm 5.8 -6.3 5.8 6.3 0.0 15.7 157 | complied
Middle -5.8 -6.3 -6.3 -6.5 -0.2 15.7 15.9 Complied
Top -1 -6.0 -6.0 -6.0 -6.5 -0.1 15.7 15.8 Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 1 / PWL 16/ 23 dBi Antenna Group

p— p—
Spectrum I “r? Spectrum I “r?
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCS0/ MIMO / Port 2/ PWL 16 / 23 dBi Antenna Group

pr—
o ] o
Spectrum I 7 Spectrum G
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 Thps  VBW 2 MHz  Mode AutoFFT o At @ SWT Thps  VBW 2 MHz  Mode AutoFFT
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCS0/ MIMO / Port 3/ PWL 16 /23 dBi Antenna Group

Spectrum ks 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: 802.11n /20 MHz / MCS0O / MIMO / Port 4/ PWL 16/ 23 dBi Antenna Group

Spectrum ks Spectrum -
RefLevel 22.00 dém  Offset 12.00 c3 & RBW SO0 kHz RefLevel 22.00 dém  Offset 12.00 c3 & RBW SO0 kHz
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 1+2+3+4 / PWL 11/ 23 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD Duty Cycle PPSD PPSD Duty Cycle PPSD
Correction Correction
(dB'E 2/;300k B (dBm /500k (dBqu/? 00K @B) (dBm /500k
Hz) Hz)
Bottom -11.5 0.5 -11.0 -11.3 0.5 -10.8
Top -11.7 0.5 -11.2 -9.9 0.5 -9.4
Port 3 Port 4
Corrected PPSD Corrected
Channel PPSD Duty Cycle PPSD dB Duty Cycle PPSD
(dBm Correction (dBm Correction
/500kHz) /500kHz)
Bottom -10.1 0.5 -9.6 -11.1 0.5 -10.6
Top -10.1 0.5 -9.6 -11.5 0.5 -11.0
Corrected | Corrected | Corrected | Corrected )
PPSD PPSD PPSD PPSD Colgétgged 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 -11.0 -10.8 -9.6 -10.6 -4.4 15.7 20.1 Complied
Top -11.2 -9.4 -9.6 -11.0 -4.2 15.7 19.9 Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

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

Spectrum I

ks Spectrum -
Ref Laval 12.00 dém  Offset 1200 c8 @ RBW 500 khz Ref Laval 12.00 dém  Offset 1200 c8 @ RBW 500 khz
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Results: 802.11n /20 MHz / MCSO / MIMO / Port 2/ PWL 11/ 23 dBi Antenna Group

Spectrum I [?

Spectrum I
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o Ate 1008 SWT Thus  VBW  ZMHZ  Mode suto FFT o att Wds  SWT Thus  VBW  ZMHZ  Mode suto FFT
Count 33/300 Count 29/300
@ LFm Viaw @ LFm Viaw
Mi1] 11,43 diim| Mi1] 9,93 dBm|
5.749809220 GHz] 5827961470 GHz|
(1 (1
-10 dg — 10
0 20 dB
{ | {
30 i

-70 di
-E0 dimr -E0 dém
CF 5,745 GHz 3?0‘2 pts Spon 30.0 MHz CF 5,825 GHz 3?0‘2 pts Spon 30.0 MHz
Di T Heasoring-. QUAMMNNND WO e il T Measuriog-. QAMMMIMED WO ST
11806763 11906763
[Dete: 28.SEF 2019 161153 Oete: 16.JUL 2018 11:21:04
Bottom Channel Top Channel
@ Page 615 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: 802.11n /20 MHz / MCSO / MIMO / Port 3/ PWL 11/ 23 dBi Antenna Group

e
Spectrum I k- Spectrum ks
Ref Lavel 12.00 dém  Offset 12.00 C3 @ RBW 500 khz Ref Lavel 12.00 dém  Offset 12.00 C3 @ RBW 500 khz
o ant WdE SWI  T6ps  VBW 2MHz  Mode Auto FFT o ant WdE SWI  T6ps  VBW 2MHz  Mode Auto FFT
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@ LFm Viaw @ LFm Viaw
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Results: 802.11n /20 MHz / MCSO / MIMO / Port 4/ PWL 11/ 23 dBi Antenna Group

e e
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCSO0 / MIMO / Port 1+2+3+4 / PWL 16/ 23 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD Duty Cycle PPSD PPSD Duty Cycle PPSD
Correction Correction
(d'iﬂgoo (dB) (dBm/500 (dEEI‘Z/;SOO (dB) (dBm/500
kHz) kHz)
Bottom +1 -5.4 0.4 -5.0 -6.2 0.4 -5.8
Middle -5.7 0.4 -5.3 -6.1 0.4 -5.7
Top -1 -5.9 0.4 -5.5 -6.0 0.4 -5.6
Port 3 Port 4
Corrected PPSD Corrected
(dBm Correction (dBm Correction
/500kHz) /500kHz)
Bottom +1 -6.2 0.4 -5.8 -7.0 0.4 -6.6
Middle -6.5 0.4 -6.1 -6.8 0.4 -6.4
Top -1 -6.8 0.4 -6.4 -6.9 0.4 -6.5
Corrected | Corrected | Corrected | Corrected _
PPSD PPSD PPSD PPSD Cogllgged Limit ari
argin
Channel Port 1 Port 2 Port 3 Port 4 (dBM/500 | (dBm/500kH2) (dB) Result
(dBm/500 | (dBm/500 | (dBm/500 | (dBm/500 kHz)
kHz) kHz) kHz) kHz)
Bottom +1 -5.0 -5.8 -5.8 -6.6 0.3 15.7 15.4 | Complied
Middle -5.3 -5.7 -6.1 -6.4 0.2 15.7 15,5 | Complied
Top -1 -5.5 -5.6 -6.4 -6.5 0.0 15.7 15.7 | Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCSO / MIMO / Port 1/ PWL 16/ 23 dBi Antenna Group

Spectrum I [?

Ref Laval 22.00 dém  Offset 1200 c8 @ 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 35/300 Count 300,300
@ LFm Viaw @ LFm Viaw
Mi[1] 5,30 dBm| T M1[1] 5,70 dBm|
5.767218990 GHz| 5.787180560 GHz|
10 de 10 de
[T o 08 m
—_— L . et
. NN r— . e | N —
20 rr 20 L
!

S0
0 0k
-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
— W — e —
[ il | Measuring.. RRRRRACED WO iy [ il ] W e
11805763 11806763
Date: 28.SEF 2019 145558

Date: 28.SEP 2019 14:53.07

Bottom +1 Channel Middle Channel

Ref Laval 22.00 dém  Offset 12.00 68 & RBW 500 kHz

po ALt Qs SWT Tops VBW 2MHz Mode AutoFFT
Count 31/300

@ LRm Viaw

mMi[1] 5,87 dBm|

5.811409490 GHz|

50
0 di
-70 dam
CF 5,805 GHz 3?012 pts Spon 30.0 MHz
)i | Measuring.. @RARRNNAD WO -
11806763

Date: 28.5EF 2019 144636

Top -1 Channel

@ Page 618 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: 16 JANUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCS0/ MIMO / Port 2/ PWL 16 / 23 dBi Antenna Group

Spectrum I

oo s e oo
v Spectrum v
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCS0/ MIMO / Port 3/ PWL 16/ 23 dBi Antenna Group

Spectrum
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCSO / MIMO / Port 4 / PWL 16 / 23 dBi Antenna Group
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCSO0 / MIMO / Port 1+2+3+4 / PWL 11/ 23 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD Duty Cycle PPSD PPSD Duty Cycle PPSD
Correction Correction
(dB'EZ/fOOk d B)' (dBm /500k (dBrEZ/?OO" (dB)' (dBm /500k
Hz) Hz)
Bottom -10.6 0.4 -10.2 -11.0 0.4 -10.6
Top -10.2 0.4 -9.8 -8.7 0.4 -8.3
Port 3 Port 4
Corrected PPSD Corrected
Channel PPSD Duty Cycle PPSD dB Duty Cycle PPSD
(dBm Correction (dBm Correction
/500kHz) /500kHz)
Bottom -10.9 0.4 -10.5 -10.7 0.4 -10.3
Top -10.4 0.4 -10.0 -11.5 0.4 -11.1
Corrected | Corrected | Corrected | Corrected _
PPSD PPSD PPSD PPSD Cogllgged Limit Vard
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 -10.2 -10.6 -10.5 -10.3 -4.4 15.7 20.1 Complied
Top -9.8 -8.3 -10.0 -11.1 -3.7 15.7 19.4 | Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac /20 MHz / MCSO / MIMO / Port 1/ PWL 11/ 23 dBi Antenna Group
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCSO / MIMO / Port 3/ PWL 11/ 23 dBi Antenna Group
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n / HT40 / MCS0 / MIMO / Port 1+2+3+4 / PWL 11/ 23 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD Duty Cycle PPSD PPSD Duty Cycle PPSD
Correction Correction
(dB'EZ/f 00K (dB) (dBm /500k (dBrE Z’foo" (dB) (dBm /500k
Hz) Hz)
Bottom -14.1 0.4 -13.7 -14.5 0.4 -14.1
Top -14.7 0.4 -14.3 -14.7 0.4 -14.3
Port 3 Port 4
Corrected PPSD Corrected
Channel PPSD Duty Cycle PPSD dB Duty Cycle PPSD
(dBm Correction (dBm Correction
/500kHz) /500kHz)
Bottom -14.1 0.4 -13.7 -14.2 0.4 -13.8
Top -14.4 0.4 -14.0 -14.1 0.4 -13.7
Corrected | Corrected | Corrected | Corrected _
PPSD PPSD PPSD PPSD Cogllgged Limit Vard
argin
Channel Port 1 Port 2 Port 3 Port 4 Result
(dBm/500 | (dBm/500kHz) | (dB)
(dBm/500 | (dBm/500 | (dBm/500 | (dBm/500 kHz)
kHz) kHz) kHz) kHz)
Bottom -13.7 -14.1 -13.7 -13.8 -7.8 15.7 23.5 Complied
Top -14.3 -14.3 -14.0 -13.7 -8.0 15.7 23.7 | Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n / HT40 / MCSO / MIMO / Port 1 / PWL 11/ 23 dBi Antenna Group
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n / HT40 / MCSO / MIMO / Port 3/ PWL 11/ 23 dBi Antenna Group
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / HT40 / MCSO / MIMO / Port 1+2+3+4 / PWL 11 / 23 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel PPSD Duty Cycle PPSD PPSD Duty Cycle PPSD
Correction Correction
(dB'EZ/?OOk (dB) (dBm /500k (dBrE Z’foo" (dB) (dBm /500k
Hz) Hz)
Bottom -14.9 0.4 -14.5 -15.3 0.4 -14.9
Top -15.0 0.4 -14.6 -15.3 0.4 -14.9
Port 3 Port 4
Corrected PPSD Corrected
Channel PPSD Duty Cycle PPSD dB Duty Cycle PPSD
(dBm Correction (dBm Correction
/500kHz) /500kHz)
Bottom -15.5 0.4 -15.1 -15.5 0.4 -15.1
Top -15.4 0.4 -15.0 -15.5 0.4 -15.1
Corrected | Corrected | Corrected | Corrected _
PPSD PPSD PPSD PPSD Cogllgged Limit ari
argin
Channel Port 1 Port 2 Port 3 Port 4 Result
(dBm/500 | (dBm/500kHz) | (dB)
(dBm/500 | (dBm/500 | (dBm/500 | (dBm/500 kHz)
kHz) kHz) kHz) kHz)
Bottom -14.5 -14.9 -15.1 -15.1 -8.9 15.7 24.6 | Complied
Top -14.6 -14.9 -15.0 -15.1 -8.9 15.7 24.6 | Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / HT40 / MCSO/ MIMO / Port 1 / PWL 11/ 23 dBi Antenna Group
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / HT40 / MCS0O / MIMO / Port 3/ PWL 11/ 23 dBi Antenna Group
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Results: 802.11ac / HT40 / MCS0O / MIMO / Port 4 / PWL 11/ 23 dBi Antenna Group

——
“r? Spectrum I “r?
Ref Laval 12.00 dém  Offset 12.00 68 & RBW 500 kHz
o Att Wce 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 20/300
@ LFm Viaw @ LFm Viaw
mMi[1] 15,49 dim| Mi1] 15,49 dim|
5.74876580 GHz| 5.80097170 GHz|
0 0
-10 d m 0 -
. e e e e e o e e s o s st
e el 1
| ! | \ |
=0 + T -30 di T T
i Jf i
d A
Py A\ “0d8 /
.L{Iy -50 .n.//
0 B ;60 i1
-70 df -70 oy
B0 dém- B0 dém-
CF 5,755 GHz 32001 pts Spon 60.0 MHz CF 5,795 GHz 32001 pts Spon 60.0 MHz
— e — —
I J [ I ) Measuring... QEEKRRRD WO T
105753 11505763
Date: 28.5EP 2019 154213 Date: 28.5EP 2019 152529
Bottom Channel

Top Channel

Page 630 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 / HT80 / MCSO / MIMO / Port 1+2+3+4 / PWL 11 / 23 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)
Single -18.5 0.5 -18.0 -18.9 0.5 -18.4

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)

Single -18.6 0.5 -18.1 -18.8 0.5 -18.3
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)
Single -18.0 -18.4 -18.1 -18.3 -12.2 15.7 27.9 | Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / HT80 / MCSO / MIMO / Port 1+2+3+4 / PWL 11 / 23 dBi Antenna Group

— —
Spectrum | k2 Spectrum I k2
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@ Page 632 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: 16 JANUARY 2020

5.2.7. Transmitter Cabinet Radiated Emissions

Test Summary:

Test Engineer: Krume Ivanov Test Date: | 17 April 2019
Test Sample Serial Number: 192.168.0.80

Test Site Identification SR 1/2

FCC Reference: Part 15.407 (b)(4),(6),(7) & 15.209(a)

Test Method Used: FCC KDB 789033 D02 Section I1.G.1, 11.G.2, I.G.3 & 11.G.4

ANSI C63.10 Sections 6.3 and 6.4

Frequency Range 9 kHz to 30 MHz

Environmental Conditions:

Temperature (°C): 20
Relative Humidity (%): 30
Notes:

1. According to FCC KDB 789033 D02 Section 11.G.3.b)(i) & (ii) Transmitter Cabinet Radiated Emissions
were performed by terminating EUT’s all 4-MIMO Ports with 50 Q (nominal impedance of antennas).

2. Maximum power setting (PWL) amongst all supported SISO & MIMO modes & listed antenna groups
has been used.

3. Therefore, transmitter cabinet radiated emissions are valid for all supported Bandwidths, SISO- MIMO
modes & listed antenna groups in this report.

4. The preliminary scans showed similar emission levels below 30 MHz, amongst all supported
Bandwidths, SISO & MIMO modes and channel of operations. Therefore final Transmitter Cabinet
Radiated Emissions measurements were performed with the EUT set to the worst case modes.

e Terminated Ports 1+2+3+4 | a Mode | 6 Mbps | B.W. 20 MHz | PWL 26 | CH 149
e Terminated Ports 1+2+3+4 | n Mode | MCSO | B.W. 20 MHz | PWL 26 | CH 157
e Terminated Ports 1+2+3+4 | ac Mode | MCSO | B.W. 20 MHz | PWL 26 | CH 165

5. In accordance with FCC KDB 414788, an alternative test site may be used for the measurement.
Therefore the result from the semi-anechoic chamber tests is shown in this section of the test report.

6. Measurements below 30 MHz were performed in a semi-anechoic chamber SR1/ 2 (Asset Number
1603665) at a distance of 3 meters. The EUT was placed at a height of 80 cm above the reference
ground plane in the centre of the chamber turntable. The measurement loop antenna height was 1
meter.

7. Pre-scans were performed and markers placed on the highest measured levels. The test receiver was
setto:

e Frequency range: 9 kHz-150kHz : RBW: 300 Hz /VBW: 1 kHz

e Frequency range: 150 kHz — 30 MHz: RBW: 10 kHz /VBW: 30 kHz
e Detector : Max Peak detector

e Trace Mode : Max Hold.

8. Final measurements were performed on the marker frequencies and the results entered into the table
below. All other emissions were greater than 20 dB below the applicable limit, below the noise floor of
the measurement system or ambient.

9. The final measured value, for the given emission, in the table below incorporates the measured

cabinet radiated emission level, distance extrapolation factor, calibrated antenna factor and cable loss.
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10. EMC32 V10.1.0 Software was used for these measurements.

Transmitter Cabinet Radiated Emissions (continued)

Test Setup:

EUT with
Terminated

Measurement
Antennas

Filter/Amp

—> Test Receiver

Power Supply

|
|
|
|
|
|
|
|
|
| Ports
|
|
|
|
|
|
|
|

Semi-Anechoic Chamber
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Transmitter Cabinet Radiated Emissions (continued)

Results: 802.11a /20 MHz / 6 Mbps / Terminated Ports 1+2+3+4 / PWL 26 / CH 149

Frequency Antenna MaxPeak Level Limit Margin Result
(MHz) Polarization (dBuV/m) (dBuV/m) (dB)
0.497 Horizontal 33.48 73.66 40.18 Complied
1.029 Horizontal 33.48 67.14 33.66 Complied
1.360 Horizontal 33.49 64.81 31.32 Complied
2.796 Vertical 31.08 70.00 38.92 Complied
6.100 Horizontal 33.48 70.00 36.52 Complied
28.295 Vertical 30.26 70.00 39.74 Complied
Plot : 9 k HZ to 30 MHz
Full Spectrum
140
=
3 B S
= FCC Part 15 magn
E
3
50T
40T
- * . . * *
20+
10T
0 —t : : — : : —t : :
Bk 20 30 S0 100k 200 300 500 1M 2ZM 3M SM 10M 20 30M

Frequency in Hz

Result: Pass
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Transmitter Cabinet Radiated Emissions (continued)

Results: 802.11n /20 MHz / MCSO / Terminated Ports 1+2+3+4 / PWL 26 / CH 157

Frequency Antenna MaxPeak Level Limit Margin Result
(MHz) Polarization (dBuV/m) (dBuV/m) (dB)
0.027 Horizontal 69.85 117.60 47.75 Complied
Plot : 9 k HZ to 30 MHz
Full Spectrum

141

130

120

1110

100
50

Lewel in dBu'Y

20

S agn

20 30 5o

100k

200 300 500

1M 2M 3M

Frequency in Hz

oM

10M

20 30M

Result: Pass
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Transmitter Cabinet Radiated Emissions (continued)

Results: 802.11ac / 20 MHz / MCSO0 / Terminated Ports 1+2+3+4 / PWL 26 / CH 165

Frequency Antenna MaxPeak Level Limit Margin Result
(MHz) Polarization (dBuV/m) (dBuV/m) (dB)
No criticals spurious emissions was found
Plot : 9 k HZ to 30 MHz
Full Spectrum
140
=
=
% Err Dard AC fe
= FCC Part 15 magn
z
5
50T
40T
0T
20+
10T
] — : t — : : — t : —
ok 200 30 50 100k 200 300 500 M ZM 3W SM 10M 20 30M

Frequency in Hz

Result: Pass
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Transmitter Cabinet Radiated Emissions (continued)

Test Summary:

Test Engineer: Krume Ivanov Test Date: | 17 April 2019
Test Sample Serial Number: 192.168.0.80

Test Site Identification SR 1/2

FCC Reference: Part 15.407 (b)(4),(6),(7) & 15.209(a)

Test Method Used: FCC KDB 789033 D02 Section I1.G.1, 11.G.2, I.G.3 & 11.G.4

ANSI C63.10 Sections 6.3 and 6.5

Frequency Range 30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 22
Relative Humidity (%): 31
Notes:

1. According to FCC KDB 789033 D02 Section 11.G.3.b)(i) & (ii) Transmitter Cabinet Radiated Emissions
were performed by terminating EUT’s all 4-MIMO Ports with 50 Q (nominal impedance of antennas).

2. Maximum power setting (PWL) amongst all supported SISO & MIMO modes & listed antenna groups
has been used.

3. Therefore, transmitter cabinet radiated emissions are valid for all supported Bandwidths, SISO- MIMO
modes & listed antenna groups in this report.

4. The preliminary scans showed similar emission levels below 1 GHz, amongst all supported
Bandwidths, SISO & MIMO modes and channel of operations. Therefore final Transmitter Cabinet
Radiated Emissions measurements were performed with the EUT set to the worst case modes.

e Terminated Ports 1+2+3+4 | a Mode | 6 Mbps | B.W. 20 MHz | PWL 26 | CH 149
e Terminated Ports 1+2+3+4 | n Mode | MCSO | B.W. 20 MHz | PWL 26 | CH 157
e Terminated Ports 1+2+3+4 | ac Mode | MCSO | B.W. 20 MHz | PWL 26 | CH 165

5. Measurements below 1 GHz were performed in a semi-anechoic chamber SR1/ 2 (Asset Number
1603665) at a distance of 3 meters. The EUT was placed at a height of 80 cm above the reference
ground plane in the centre of the chamber turntable. Maximum emission levels were determined by
height searching the measurement antenna over the range 1 meter to 4 meters.

6. Pre-scans were performed and markers placed on the highest measured levels. The test receiver
resolution bandwidth was set to 100 kHz and video bandwidth 300 kHz. A peak detector was used,
sweep time was set to auto and trace mode was Max Hold.

7. Final measurements were performed on the marker frequencies and the results entered into the table
below. The test receiver resolution bandwidth was set to 120 kHz, using a max-peak detector and
span big enough to see the whole emission.

8. In accordance with ANSI C63.10 Section 12.7.5 Compliance is determined using max-peak detector,
as an alternative to quasi-peak detector.

9. The measured value, for the given emission, in the table below incorporates the measured cabinet

radiated emission level, calibrated antenna factor and cable loss.

10. EMC32 V10.1.0 Software was used for these measurements.
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Transmitter Cabinet Radiated Emissions (continued)

Test Setup:

EUT with
Terminated

Measurement
Antennas

Filter/Amp

—> Test Receiver

Power Supply

|
|
|
|
|
|
|
|
|
| Ports
|
|
|
|
|
|
|
|

Semi-Anechoic Chamber
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Transmitter Cabinet Radiated Emissions (continued)

Results: 802.11a /20 MHz / 6 Mbps / Terminated Ports 1+2+3+4 / PWL 26 / CH 149

Frequency Antenna MaxPeak Level Limit Margin Result
(MHz) Polarization (dBuV/m) (dBuV/m) (dB)
38.730 Vertical 29.21 40.00 10.79 Complied
54.525 Vertical 24.45 40.00 15.55 Complied
308.166 Vertical 28.14 46.00 17.86 Complied
361.166 Horizontal 32.49 46.00 13.51 Complied
Plot : 30 MHz to 1 GHz
55T FEC-Part-15
50T
45T
40
T
& 35T
=
e 1 ¥
T
g 30T
- 1 L
2571 &
201
15T
10 —t—t : : : ——— |
30K 50 B0 100M 300 400 500 800 G
Frequency in Hz

Result: Pass
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Transmitter Cabinet Radiated Emissions (continued)
Results: 802.11n /20 MHz / MCSO / Terminated Ports 1+2+3+4 / PWL 26 / CH 157

Frequency Antenna MaxPeak Level Limit Margin Result
(MHz) Polarization (dBuV/m) (dBuV/m) (dB)
36.930 Vertical 30.41 40.00 9.59 Complied
63.435 Vertical 18.28 40.00 21.72 Complied
272.910 Horizontal 32.75 46.00 13.25 Complied
Plot : 30 MHz to 1 GHz
. FEC Part-15
50T
45T
40
T
& 35T
c | &
: ol *
|
25T
201
1 4
15T
10 : ——t— : : : : ——— |
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Frequency in Hz

Result: Pass
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Transmitter Cabinet Radiated Emissions (continued)
Results: 802.11ac / 20 MHz / MCSO0 / Terminated Ports 1+2+3+4 / PWL 26 / CH 165

Frequency Antenna MaxPeak Level Limit Margin Result
(MHz) Polarization (dBuV/m) (dBuV/m) (dB)
36.975 Vertical 29.37 40.00 10.63 Complied
54.660 Vertical 23.21 40.00 16.79 Complied
325.933 Horizontal 32.86 46.00 13.14 Complied
368.133 Horizontal 30.53 46.00 15.47 Complied
Plot : 30 MHz to 1 GHz
55T FEC-Part-15
50T
45T
40
T
& 35T
s 1 »
T
R *
25+
i *
201
15T
10 : ——t— : : : : ——— |
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Frequency in Hz

Result: Pass
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Transmitter Cabinet Radiated Emissions (continued)

Test Summary:

Test Engineer: Krume Ivanov Test Date: | 21 October 2019
Test Sample Serial Number: 192.168.0.80
Test Site Identification SR 1/2

FCC Reference:

Part 15.407 (b)(4),(6),(7) & 15.209(a)

Test Method Used:

FCC KDB 789033 D02 Section 11.G.1, 1.G.2, II.G.3, II.G.5 & I11.G.6
ANSI C63.10 Sections 6.3 and 6.6

Frequency Range

1 GHz to 40 GHz

Environmental Conditions:

Temperature (°C):

20to 24

Relative Humidity (%):

30to 51

Notes:

1.

According to FCC KDB 789033 D02 Section I1.G.3.b)(i) & (ii) Transmitter Cabinet Radiated Emissions

were performed by terminating EUT’s all 4-MIMO Ports with 50 Q (nominal impedance of antennas).

been used.

Maximum power setting (PWL) amongst all supported SISO & MIMO modes & listed antenna groups has

The emissions shown at frequencies approximately 5.7 GHz to 5.9 GHz on the 1 GHz to 18 GHz plots

are the EUT fundamental for the given channel.

Therefore, transmitter cabinet radiated emissions are valid for all supported Bandwidths, SISO- MIMO

modes & listed antenna groups in this report.

The preliminary scans showed similar emission levels below 18 GHz, amongst all supported

Bandwidths, SISO & MIMO modes and channel of operations. Therefore final Transmitter Cabinet
Radiated Emissions measurements were performed with the EUT set to the worst case modes.

e Terminated Ports 1+2+3+4 | a Mode | 6 Mbps | B.W. 20 MHz | PWL 26 | CH 149
e Terminated Ports 1+2+3+4 | n Mode | MCSO | B.W. 20 MHz | PWL 26 | CH 157
e Terminated Ports 1+2+3+4 | ac Mode | MCSO | B.W. 20 MHz | PWL 26 | CH 165

Pre-scans above 1 GHz were performed in semi-anechoic chamber SR1/ 2 (Asset Number 1603665)

with absorbers on the ground at a distance of 3 meters. The EUT was placed at a height of 1.5 meters
above the test chamber floor in the centre of the chamber turntable. All measurement antennas were
placed at a fixed height of 1.5 meters above the test chamber floor, in line with the EUT. Final
measurements above 1 GHz were performed in a semi-anechoic chamber SR1/ 2 (Asset Number
1603665) with absorbers on the ground at a distance of 3 meters. The EUT was placed at a height of 1.5
m above the reference ground plane in the centre of the chamber turntable. Maximum emission levels
were determined by height searching the measurement antenna over the range 1 meter to 4 meters.

Pre-scans were performed and a marker placed on the highest measured level of the appropriate plot.

The test receiver resolution bandwidth was set to 1 MHz and video bandwidth 3 MHz. The sweep time

was set to auto.

In accordance with ANSI C63.10 Section 6.6.4.3 (Note 1), if the peak measured value complies with the

average limit, it is unnecessary to perform an average measurement.

The final measured value, for the given emission, in the table below incorporates the measured cabinet

radiated emission level, calibrated antenna factor and cable loss.

Q@

Page 643 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

10.
11.

12.

13.

14.

15.

16.

17.

EMC32 V10.1.0 Software was used for these measurements.

The preliminary scans showed similar emission levels above 18 GHz, for each channel of operation.
Therefore final radiated emissions measurements were performed with the EUT set to

e Terminated Ports 1+2+3+4 | a Mode | 6 Mbps | B.W. 20 MHz | PWL 26 | CH 149
e Terminated Ports 1+2+3+4 | ac Mode | MCSO | B.W. 20 MHz | PWL 26 | CH 165

Pre-scans above 18 GHz were performed in a semi-anechoic chamber SR1/ 2 (Asset Number 1603665)
with absorbers on the ground at a distance of 1 meters. The EUT was placed at a height of 1.5 meters
above the test chamber floor in the centre of the chamber turntable. All measurement antenna was
placed at a fixed height of 1.5 meters above the test chamber floor, in line with the EUT.

Pre-scans were performed and a marker placed on the highest measured level of the appropriate plot.
The test receiver resolution bandwidth was set to 1 MHz and video bandwidth 3 MHz. The sweep time
was set to auto.

In accordance with ANSI C63.10 Section 6.6.4.3 (Note 1), if the peak measured value complies with the
average limit, it is unnecessary to perform an average measurement.

The final measured value, for the given emission, in the table below incorporates the measured cabinet
radiated emission level, calibrated antenna factor and cable loss.

The final measured values at 1 meter distance are then compared with extrapolated limits values ( 3 to
1 meter) by addting relevant distance extrapolation factor of 9.54 dB to FCC 15.209 (3 meter) limits.

Toyo EMI | RE measurement software EP5/RE Ver 4.0.1 Software was used for these measurements.

Test Setup:

|
|
|
|
|
|
|

EUT with |

Terminated Measurement Filter/Amp %‘ Test R _

Ports Antennas est Recelver

Power Supply

Semi-Anechoic Chamber
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Transmitter Cabinet Radiated Emissions (continued)

Results: 802.11a /20 MHz / 6 Mbps / Terminated Ports 1+2+3+4 / PWL 26 / CH 149

Frequency Antenna MaxPeak Level | Average Limit Margin Result
(MHz) Polarization (dBpVv/m) (dBpVv/m) (dB)
No spurious emissions were detected
Plot: 1 GHz to 18 GHz
100T
90 ¥
5.746000000 GHz
T 91.850 dBuV
80
70+
>
=1 ~4
[an]
©
£ 60T
3]
& + FCC Part-15
-
50
40+
30--
20 : : : —t — |
1G 2G 3G 56 6 10G 18G
Frequency in Hz

Result: Pass
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Transmitter Cabinet Radiated Emissions (continued)

Results: 802.11n /20 MHz / MCSO / Terminated Ports 1+2+3+4 / PWL 26 / CH 157

Frequency Antenna MaxPeakLevel | Average Limit Margin Result
(MHz) Polarization (dBpv/m) (dBpVv/m) (dB)
No spurious emissions were detected
Plot: 1 GHz to 18 GHz
90T
85T ‘
80T 5.219000000 GHz
T 82.673 dBuV
75T
70T
65T
Z 60T
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]
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F>; 1
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Frequency in Hz

Result: Pass
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Transmitter Cabinet Radiated Emissions (continued)

Results: 802.11ac / 20 MHz / MCSO0 / Terminated Ports 1+2+3+4 / PWL 26 / CH 165

Frequency
(MHz)

Antenna
Polarization

MaPeakLevel
(dBuV/m)

Average Limit
(dBpV/m)

Margin

(dB) Result

No spurious emissions were detected

Plot: 1 GHz to 18 GHz
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Frequency in Hz

Result: Pass
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Transmitter Cabinet Radiated Emissions (continued)

Results: 802.11a /20 MHz / 6 Mbps / Terminated Ports 1+2+3+4 / PWL 26 / CH 149

Frequenc Antenna MaxPeak Level | Average Limit Marain

(l?AHz) " | polarization @1m @1m (dg) Res

(dBpV/m) (dBpV/m)

30865.386 Vertical 44.80 63.54 18.74 Complied
34479.168 Vertical 48.10 63.54 15.44 Complied
34511.216 Horizontal 47.90 63.54 15.64 Complied
39667.468 Horizontal 53.00 63.54 10.54 Complied
39671.476 Vertical 53.20 63.54 10.34 Complied

Plot: 18 GHz to 40 GHz
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Result: Pass
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Transmitter Cabinet Radiated Emissions (continued)
Results: 802.11ac / 20 MHz / MCSO / Terminated Ports 1+2+3+4 / PWL 26 / CH 157

Frequency Antenna MaxPeak Level | Average Limit Margin Result
(MHz) Polarization @1m (dBuV/m) | @1m (dBuV/m) (dB)

30633.014 Vertical 43.90 63.54 19.64 Complied
31414.264 Horizontal 44.10 63.54 19.44 Complied
34479.168 Vertical 47.30 63.54 16.24 Complied
34503.204 Horizontal 48.50 63.54 15.04 Complied
35721.152 Vertical 46.50 63.54 17.04 Complied
39623.396 Vertical 53.30 63.54 10.24 Complied

Plot: 18 GHz to 40 GHz
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Result: Pass
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5.2.8. Transmitter Conducted Spurious Emissions

Test Summary:

Test Engineer: Abdoufataou Salifou Test Date: 31 July 2019
Test Sample Serial Number: 192.168.0.60

Test Site Identification SR 9

FCC Reference: Parts 15.407(b)(4),(6),(7) & 15.209(a)

Test Method Used:

FCC KDB 789033 D02 Section I1.G.1, 11.G.2, 11.G.3 &11.G.4
FCC KDB 662911 D01 Section E)3)(iii) referring Section E)2)c)

Frequency Range: 9 kHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 24
Relative Humidity (%): 44
Notes:

1. According to FCC KDB 789033 D02 Section 11.G.3.b) to compliance of Transmitter Cabinet Radited
Emissions additional transmitter conducted spurious emissions were performed.

2. Maximum power setting (PWL) amongst all supported SISO & MIMO modes & listed antenna groups
has been used.

3. Therefore, transmitter cabinet radiated emissions are valid for all supported Bandwidths, SISO - MIMO
modes & listed antenna groups in this report.

4. During initial investigations amongst all supported Bandwidths, SISO & MIMO modes n HT20 SISO
mode showed worst case results. Therefore final transmitter conducted spurious emissions
measurements were performed with the EUT set to the worst case n | SISO mode.

5. The preliminary scans showed similar emission levels below 1 GHz, amongst each test channel of
operations. Therefore final transmitter conducted spurious emissions measurements were performed
with the EUT set to the bottom channel only.

6. The EUT was configured in following test modes:

. 8 dBi Antenna Group: SISO | n Mode | MCSO | B.W. 20 MHz | PWL 26 | CH 149
. 9 dBi Antenna Group: SISO | n Mode | MCSO | B.W. 20 MHz | PWL 26 | CH 149
e 23 dBi Antenna Group: SISO | n Mode | MCSO | B.W. 20 MHz | PWL 26 | CH 149

7. The RF port on the EUT was connected to the spectrum analyser using suitable attenuation and RF
cable. The measured values takes into consideration the external attenuation correction factors. The
RF cable attenuation (maximum 2.0 dB at the tested frequencies) from the EUT to Analyzer including
the 10 dB attenuation at the Spectrum Analyzer input was added as a reference level offset (12.0 dB) to
each of the conducted plots.

8. Pre-scans were performed and markers placed on the highest measured levels. The test receiver
resolution bandwidth was set to 100 kHz and video bandwidth 300 kHz. A peak detector was used,
sweep time was set to auto and trace mode was Max Hold

9. The observed emissions levels (in dBm) on SISO Port are reported into the table.

10. According to FCC KDB 789033 D02 Section 11.G.1e) a ground reflection factor was added.

e Frequencies below 30 MHz: ground reflection factor of 4.7 dB

e Frequencies between 30 MHz to 1000 MHz: ground reflection factor of 6.0 dB

11. Relevant directional Antenna Gain was added for each type of listed Antenna Groups.
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12. According to FCC KDB 662911 D01 Section E)3)(iii) referring Section E)2)c); a factor 10 log(Nant) dB,
(where Nant is the number of outputs) was added. Since the EUT has 4 MIMO ports a factor 6.02 dB
was added .

13. In accordance with KDB 789033 G.2.d)(iii); transmitter conducted spurious emissions dBm levels have
been converted to dBuV/m levels by adding a conversion factor of 95.2.

14. As per applicant’s declaration 23 dBi Antenna shall be only used with RF cable of length 10 m having
8.8 dB Attenuation @ 5 GHz bands. Therefore Effective Antenna Gain = 23 dBi — 8.8 dB = 14.2 dBi.

Test Setup:

> Laptop PC

Power Supply

EUT | RFFilter L3l RF Attenuator =] Test Receiver
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Transmitter Conducted Spurious Emissions (continued)

8 dBi Antenna Group

Results: 802.11n /HT20/MCSO0O/ Port 1/ PWL 26/ CH 149/ 8 dBi Antenna Group

Frequenc Analyzer Ground Antenna 4-Port MIMO Corrected
(I(\:]/IHz) y Peak Level Reflection Factor Gain Antenna Factor Peak Level
(dBm) (dB) (dBi) (dB) (dBm)
26.584 -82.41 6.0 8.0 6.02 -62.39
260.686 -84.67 4.7 8.0 6.02 -65.95
EIRP(dBm) | Converted
Frequenc Corrected to EIRP Field Limit Margin
(I(\:]/IHz) y Peak Level dBuV/ Strength dBLY/ (dl_g) Result
(dBm) ( Fa%tol;n) Peak Level | (dBuV/im)
(dBpV/m)
26.584 -62.39 95.2 32.81 40.0 7.19 Complied
260.686 -65.95 95.2 29.25 46.0 16.75 Complied

Results: 802.11n /HT20/ MCSO/ Port 1/ PWL 26/ CH 149/ 8 dBi Antenna Group

Spectrum I

Spectrum I

Ref Lavel -23.00 dém  Offset 12.00 d5 & RBW 100 kHz

Mode Auto FFT

Ref Lavel -23.00 dém  Offset 12.00 d5 & RBW 100 kHz
po AtL Oce  SWT AT us @ VBW 300 kHz  Mode Auto FFT po AtL Oce  SWT L1lms & VBW 300 khz
;'.HP: WiEew ;-.up: WiEew
Mi[1] Mi[1] B84
60.6
<) =) i
50 d -50 de
£0 dB €0 diy
o0 de ] 0 d
g, e L M .r'-""".\‘l'-.',-\ "-\,‘.\.,“";\' Y
-0 dmr T Y A ¥
~100 ¢&m: ~100 ¢&m:
-110 cBm -110 cBm-
-120 dém: -120 dém:
Start 9.0 kHz 320!2 pts Stop 0.0 MHz Start 30.0 MHz 320!2 pts Stop 1.0 GHz
] ] [ ] ] [
11805763 11805763
Oate: 31.JUL2019 121815 Oate: 31.JUL 2018 122138
Plot:9 kHz to 30 MHz Plot:30 MHz to 1 GHz
Note: This plot is a pre-scan and for indication purposes only. For final measurements, see table above.
Result: Pass
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Transmitter Conducted Spurious Emissions (continued)

9 dBi Antenna Group

Results: 802.11n /HT20/MCSO0/ Port 1/ PWL 26/ CH 149 /9 dBi Antenna Group

Frequenc Analyzer Peak Ground Antenna 4-Port MIMO Corrected
(&Hz) y Level Reflection Factor Gain Antenna Factor Peak Level
(dBm) (dB) (dBi) (dB) (dBm)
26.584 -82.41 6.0 9.0 6.02 -61.39
260.686 -84.67 4.7 9.0 6.02 -64.95
EIRP(dBm) | Converted
Corrected Field - .
Frequency Peak Level to EIRP Strength Limit Margin =esul
(MHz) (dBm) (dBuV/m) Peak Level (dBuV/m) (dB)
Factor (dBpV/m)
26.584 -61.39 95.2 33.81 40.0 6.19 Complied
260.686 -64.95 95.2 30.25 46.0 15.75 Complied

Results: 802.11n /HT20/ MCSO/ Port 1/ PWL 26/ CH 149/ 9 dBi Antenna Group

Spectrum I [E Spectrum I [‘m-

Ref Lavel -23.00 dém  Offset 12.00 d5 & RBW 100 kHz Ref Lavel -23.00 dém  Offset 12.00 d5 & RBW 100 kHz
po AtL Oce  SWT AT us @ VBW 300 kHz  Mode Auto FFT po AtL Oce  SWT L1lms @ VBW 300 kdz  Mode Auto FFT
;'.HP: WiEew ;-.up: WiEew

Mi[1] Mi[1] B84
60.6

<) =) i

50 d -50 de

£0 dB €0 diy

j-c0 b 4t &0 dp

M L P e e e .r'-""".\‘l'-.',-\ "-\,‘.\.,“";\' b,

50 ey T Ay

~100 ¢&m: ~100 ¢&m:

-110 cBm -110 cBm-

-120 dém: -120 dém:

Start 9.0 kHz 320!2 pts Stop 0.0 MHz Start 30.0 MHz 320!2 pts Stop 1.0 GHz

] ] [ ] ] [
11805763 11805763
Oate: 31.JUL2019 121815 Oate: 31.JUL 2018 122138
Plot:9 kHz to 30 MHz Plot:30 MHz to 1 GHz
Note: This plot is a pre-scan and for indication purposes only. For final measurements, see table above.

Result: Pass
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Transmitter Conducted Spurious Emissions (continued)

23 dBi Antenna Group

Results: 802.11n / HT20/ MCSO0/ Port 1/ PWL 26/ CH 149/ 23 dBi Antenna Group

Frequenc Analyzer Peak Ground Reflection | Antenna 4-Port MIMO Corrected
q y Level Factor Gain Antenna Factor Peak Level
(MHz)
(dBm) (dB) (dBi) (dB) (dBm)
26.584 -82.41 6.0 14.2 6.02 -56.19
260.686 -84.67 4.7 14.2 6.02 -59.75
EIRP(dBm) | converted
Corrected Field . .
Frequency Peak Level to EIRP Strength Limit Margin =esul
(MHz) (dBm) (dBuV/m) Peak Level (dBuV/m) (dB)
Factor (dBpV/m)
26.584 -56.19 95.2 39.01 40.0 0.99 Complied
260.686 -59.75 95.2 35.45 46.0 10.55 Complied

Results: 802.11n / HT20/ MCSO / Port 1/ PWL 26/ CH 149/ 23 dBi Antenna Group

Spectrum I [E Spectrum I [‘m-

Ref Lavel -23.00 dém  Offset 12.00 d5 & RBW 100 kHz Ref Lavel -23.00 dém  Offset 12.00 d5 & RBW 100 kHz
po AtL Oce  SWT AT us @ VBW 300 kHz  Mode Auto FFT po AtL Oce  SWT L1lms @ VBW 300 kdz  Mode Auto FFT
;'.HP: WiEew ;-.up: WiEew

Mi[1] Mi[1] B84
60.6

<) =) i

50 d -50 de

£0 dB €0 diy

j-c0 b 4t &0 dp

M L P e e e .r'-""".\‘l'-.',-\ "-\,‘.\.,“";\' b,

50 ey T Ay

~100 ¢&m: ~100 ¢&m:

-110 cBm -110 cBm-

-120 dém: -120 dém:

Start 9.0 kHz 320!2 pts Stop 0.0 MHz Start 30.0 MHz 320!2 pts Stop 1.0 GHz

] ] [ ] ] [
11805763 11805763
Oate: 31.JUL2019 121815 Oate: 31.JUL 2018 122138
Plot:9 kHz to 30 MHz Plot:30 MHz to 1 GHz
Note: This plot is a pre-scan and for indication purposes only. For final measurements, see table above.

Result: Pass
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Transmitter Conducted Spurious Emissions (continued)

Test Summary:

Test Engineer: Abdoufataou Salifou Test Date: 31 July 2019
Test Sample Serial Number: 192.168.0.60

Test Site Identification SR 9

FCC Reference: Parts 15.407(b)(4),(6),(7) & 15.209(a)

Test Method Used:

FCC KDB 789033 D02 Section I1.G.1, 11.G.2, 11.G.3, II.G.5 & 11.G.6
FCC KDB 662911 D01 Section E)3)(iii) referring Section E)2)c)

Frequency Range: 1 GHz to 40 GHz

Environmental Conditions:

Temperature (°C): 23.5
Relative Humidity (%): 43
Notes:

1. According to FCC KDB 789033 D02 Section 11.G.3.b) to compliance of Transmitter Cabinet Radited
Emissions additional transmitter conducted spurious emissions were performed.

2. Maximum power setting (PWL) amongst all supported SISO & MIMO modes & listed antenna groups
has been used.

3. Therefore, transmitter cabinet radiated emissions are valid for all supported Bandwidths, SISO- MIMO
modes & listed antenna groups in this report.

4. During initial investigations amongst all supported Bandwidths, SISO & MIMO modes n HT20 SISO
mode showed worst case results. Therefore final Transmitter Cabinet Radiated Emissions
measurements were performed with the EUT set to the worst case n | SISO mode.

5. The final transmitter conducted spurious emissions were performed with the EUT set to the bottom,
middle & top channels.

6. The emissions shown at frequencies approximately 5.7 GHz to 5.9 GHz on the 1 GHz to 10 GHz plots
are the EUT fundamental for the given channel.

7. The EUT was configured in following test modes:

o 8 dBi Antenna Group: SISO | n Mode | MCSO | B.W. 20 MHz | PWL 26
o 9 dBi Antenna Group: SISO | n Mode | MCSO | B.W. 20 MHz | PWL 26
e 23 dBi Antenna Group: SISO | n Mode | MCSO | B.W. 20 MHz | PWL 26

8. The RF port on the EUT was connected to the spectrum analyser using suitable attenuation and RF
cable. The measured values takes into consideration the external attenuation correction factors. The
RF cable attenuation (maximum 2.0 dB at the tested frequencies) from the EUT to Analyzer including
the 10 dB attenuation at the Spectrum Analyzer input was added as a reference level offset (12.0 dB) to
each of the conducted plots.

9. Pre-scans were performed and markers placed on the highest measured levels. The test receiver
resolution bandwidth was set to 1 MHz and video bandwidth 3 MHz. A peak detector was used, sweep
time was set to auto and trace mode was Max Hold. A rms detector was used, sweep time was set to
auto and trace mode was average for at least 100 traces.

10. The observed emissions levels (in dBm) on SISO Port are reported into the table.

11. Since the EUT was transmitting at <98% duty cycle, the calculated duty cycle correction factor in
section 5.2.4 was added to unwanted emissions measured with RMS detector compute the average
power during the actual transmission time.

12. According to FCC KDB 789033 D02 Section 11.G.1e) a no ground reflection factor is required.
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13. Relevant directional Antenna Gain was added for each type of listed Antenna Groups.

14. According to FCC KDB 662911 D01 Section E)3)(iii) referring Section E)2)c); a factor 10 log(Nant) dB,
(where Nant is the number of outputs) was added. As the EUT has 4 MIMO ports a factor 6.02 dB was
added.

15. In accordance with KDB 789033 G.2.d)(iii); transmitter conducted spurious emissions dBm levels have
been converted to dBuV/m levels by adding a conversion factor of 95.2.

16. For unwanted emissions measured with Peak detector there are two limit possibilities:
e According to FCC 15.209 peak limit (above 1 GHz) is 74 dBuV/m (restricted band limit)
e According to FCC 15.407(b)(4)(i) peak limit is 68.2 dBuV/m (non-restricted band limit)

17. Therefore unwanted emissions in restricted as well non restricted bands, measured with Peak detector
lowest limit 68.2 dBuV/m has been applied.

Test Setup:

> Laptop PC

Power Supply

EUT | RFFilter L3l RF Attenuator =] Test Receiver
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