UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC
TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)
Results: 802.11n / HT40 / MCSO / MIMO / Port 4 / PWL 12 /9 dBi Antenna Group
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC
TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)
Results: 802.11b /20 MHz / 5.5 Mbps / SISO / Port 1/ PWL 11/ 14 dBi Antenna Group

Output Power Limit Margin

Channel (dBm/3 kHz) (dBm/3kHz) (1]

Result

Bottom -13.7 8.0 21.7 Complied

Middle -13.9 8.0 21.9 Complied

Top -14.1 8.0 22.1 Complied
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11qg /20 MHz / 6 Mbps / SISO / Port 1/ PWL 11/ 14 dBi Antenna Group

Output Dutv Cvcle Corrected Limit
Power y=y Output Margin
Channel Correction (dBm/3 Result
(dBm/3 (dB) Power kHz) (dB)
kHz) (dBm/3 kHz)
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11n /HT20/MCS0 /SISO /Port 1 /PWL 11/ 14 dBi Antenna Group

Output Dutv Cvcle Corrected Limit
Power y=y Output Margin
Channel Correction (dBm/3 Result
(dBm/3 (dB) Power KHz) (dB)
kHz) (dBm/3 kHz)
Bottom -21.6 0.4 -21.2 8.0 29.2 Complied

Middle -22.4 0.4
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)
Results: 802.11n / HT40/ MCSO / SISO / Port 1/ PWL 11/ 14 dBi Antenna Group

Output Corrected
Power Duty Cycle

. Output
Channel (dBm/3 Cor(rdeBc;mn Power
kHz) (dBm/3 kHz)
Bottom -22.4 0.6 -23.8 8.0 31.8

Middle -23.1 0.6 -22.5 8.0 30.5

Limit .
(dBm/3 L Result
kHz) (dB)

Complied

Complied
Top -24.4 0.6 -23.8 8.0 31.8 Complied
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 1+2 / PWL 10/ 14 dBi Antenna Group

Output Output 2Ot .1+2
channel Powelr Port Powezr Port C%‘L‘Ep'[}te‘j Limit Margin Result
. (dBm/3kHz) (dB)
(dBm/3 kHz) | (dBm/3 kHz) (dBm/3 kHz)
Bottom -16.7 -17.6 -14.1 8.0 22.1 Complied
Middle -17.7 -17.8 -14.7 8.0 22.7 Complied
Top -16.8 -17.7 -14.2 8.0 22.2 Complied

Result: Pass

Results: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 1 / PWL 10/ 14 dBi Antenna Group
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC
TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)
Results: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 2 / PWL 10/ 14 dBi Antenna Group

Spectrum ] by Spectrum ] o
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11g /20 MHz / 6 Mbps / MIMO / Port 1+2 / PWL 10/ 14 dBi Antenna Group

Port 1 Port 2
Channel Output Duty Cycle Cgrdfgtﬁfd Output Duty Cycle Coorlzfsﬁd
Power Correction Power Power Correction Power
(dBm/3 kHz) (dB) (dBm/3 kHz) | (ABM/3kH2) (dB) (dBm/3 kH2)
Bottom -24.0 0.2 -23.8 -23.2 0.2 -23.0
Middle -25.0 0.2 -24.8 -25.1 0.2 -24.9
Top -23.2 0.2 -23.0 -21.3 0.2 -21.1
Corrected Corrected Port 142
Channel Po(avu(::)gz)rt Poc\fvuetfll;:)rt C%T:)F;Eted Limit gl Result
1 2 Power (dBm/3kHz) (dB)
(dBm/3 kHz) | (dBm/3 kHz) | (dBm/3 kHz)
Bottom -23.8 -23.0 -20.4 8.0 28.4 Complied
Middle -24.8 -24.9 -21.8 8.0 29.8 Complied
Top -23.0 -21.1 -18.9 8.0 26.9 Complied

Result: Pass
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11qg /20 MHz / 6 Mbps / MIMO / Port 1/ PWL 10/ 14 dBi Antenna Group
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TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11g /20 MHz / 6 Mbps / MIMO / Port 2/ PWL 10/ 14 dBi Antenna Group
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11n / HT20 / MCSO / MIMO / Port 1+2 / PWL 10/ 14 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel Output Duty Cycle Output Output Duty Cycle Output
Power Correction Power Correction
(dB) Power (dB) Power
(dBm/3 kHz) (dBm/3 kHz) (dBm/3 kHz) (dBm/3 kHz)
Bottom -24.4 0.4 -24.0 -23.0 0.4 -22.6
Middle -25.3 0.4 -24.9 -22.7 0.4 -22.3
Top -23.4 0.4 -23.0 -20.3 0.4 -19.9
Corrected Corrected Port 1+2
Output Output Combined L .
Limit
Channel Power Port | Power Port Output M?jrgln Result
1 2 Power (dBm/3kHz) (dB)
(dBm/3 kHz) | (dBm/3 kHz) | (dBm/3 kHz)
Bottom -24.0 -22.6 -20.2 8.0 28.2 Complied
Middle -24.9 -22.3 -20.4 8.0 28.4 Complied
Top -23.0 -19.9 -18.2 8.0 26.2 Complied

Result: Pass
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11n / HT20 / MCS0O / MIMO / Port 1 / PWL 10/ 14 dBi Antenna Group
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC
TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)
Results: 802.11n / HT20 / MCSO / MIMO / Port 2/ PWL 10/ 14 dBi Antenna Group

Spectrum ] n%: Spectrum :El
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11n /HT40 / MCS0 / MIMO / Port 1+2 / PWL 10/ 14 dBi Antenna Group

Port 1 Port 2
Channel Output Duty Cycle Cgrdfgtﬁfd Output Duty Cycle Coorlzfsﬁd
Power Correction Power Power Correction Power
(dBm/3 kHz) (dB) (dBm/3 kHz) (dBm/3 kHz) (dB) (dBm/3 kH2)
Bottom -25.5 0.6 -24.9 -18.6 0.6 -18.0
Middle -27.2 0.6 -26.6 -22.5 0.6 -21.9
Top -26.1 0.6 -25.5 -21.7 0.6 -21.1
Corrected Corrected Port 1+ 2
Channel Po(\?vuetfgz)rt Po(\?vu(;[rp;grt C(())nglﬂted Ll Margin Result
1 2 Power (dBm/3kHz) (dB)
(dBm/3 kHz) | (dBm/3 kHz) | (dBm/3 kHz)
Bottom -24.9 -18.0 -17.2 8.0 25.2 Complied
Middle -26.6 -21.9 -20.7 8.0 28.7 Complied
Top -25.5 -21.1 -19.8 8.0 27.8 Complied

Result: Pass
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC
TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)
Results: 802.11n / HT40 / MCSO / MIMO / Port 1 / PWL 10/ 14 dBi Antenna Group
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TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11n / HT40 / MCSO / MIMO / Port 2/ PWL 10/ 14 dBi Antenna Group

Spectrum ] = Spectrum [
Ref Level 2.00 dim  Offset 12.00d6 @ RBW 3 kHz Ref Level 2.00 dam  Offset 12.00 d3 @ RBW 3 kHz
o att 100k SWT  EBms VBW 10kHz Mode Auto FFT = Att 20 a8 3Ems  VBW 10kHz  Mode sutoFFT
Count 300/300 SGL Count 300/300
@ 1hm View @ 1Rm View
11[1] -18.59 dBm| Mi[1] 22.53 dbm|
2.42198690 GHz 243690590 GHZ]
-10d -10dB
st
20 -20 dB A
30 -30 dBh
-40 = -0 dBrn i
50 50 dBrm
60 60 dem
70 c -70 de; i .WM
] m =
00 dBm a0 de
CF 2.422 GHi 32001 pts Span 60.0 MHz CF 2.437 GHz 32000 pt‘s Span 60.0 MHz
] BRRRD W il ANARRARRD W
11906753 11909763
Cate: 9. SEP.2019 153629 Date: 28 M. 2018 17:12:55

Bottom Channel

Spectrum

T
A

s att W SWT
5GL Count 300/300

ReflLevel 200 d2m  Offset 12.00d2 @ RBW 3Kz

3E8ms  VBW 10kHz Mode suto FFT

[@17m View

-10dB:

111

21.74 dBm|
244198590 GHz

20 4B

3048

-0 dBm—r

50 o

60 db

W

a0 de:

CF 2.442 GHz

32000 pts

.

)

11904763
Date: 26, H0V. 2018 17.17.08

Span 60.0 MHz

Top Channel

Middle Channel

Page 161 of 510

FCC 15.247 WLAN - Template Version
14




UL INTERNATIONAL GERMANY GMBH
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TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11b /20 MHz /5.5 Mbps / MIMO / Port 1+2+3 / PWL 8/ 14 dBi Antenna Group

Output Output Output
Power Power Power FC):?)rr;]t-)Tr?;dB Limit i
Port 1 Port 2 Port 3
Channel Output Power | (dBm/3kH2) (dB) Result
kHz) kHz) kHz)
Bottom -18.8 -18.0 -18.4 -13.6 8.0 21.6 Complied
Middle -21.7 -21.0 -21.7 -16.7 8.0 24.7 Complied
Top -19.4 -20.9 -19.0 -14.9 8.0 22.9 Complied

Result: Pass

Results: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 1 / PWL 8/ 14 dBi Antenna Group
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Transmitter Power Spectral Density (continued)

Results: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 2/ PWL 8/ 14 dBi Antenna Group

Spectrum

=]

Ref Level 2.00 dEm  Offset 1200 d2 @ RBW 3 k2
s att 0B SWT  4dms  VBW 10kHz  Mode Auto FFT
5GL Count 300/300

[@17m View

111

17.98 dBm|
2.411985470 GHz|

-10 dB:

20 4B

-30dBm

-0 B

50 a8l

60 db

=70 dB

R

a0 de:

CF 2.412 GHz 82000 pts
I J
11908763

Date: 28.M0. 2018 17.27.12

Span 0.0 VIHz

Bottom Channel

Spectrum ]

m
Iy

Ref Level 2.00 d2m  Offset 12.00d3 & RBW 3 kHz
I Att 0de SWT  44ms VAW 10kHz Moda Auto FFT
S5GL Count 3004300

(@ 1R Vigw

1[1]

-10 B

20.89 dBm|
2.461500780 GHz|

20 i

-30 dBrm

-0 i

50 o

S0 dBm

70 dBm—

I

a0 e

CF 2.462 GHz 32000 pts
Y

Span 30.0 MHz

I

11909753
Date: 28 MOV 2018 17:50:07

Top Channel

Spectrum

=]

Ref Level 2.00 d2m  Offset 12.00 d2 & RBW 3 k-2

s att 0B SWT  4dms  VBW 10kHz  Mode Auto FFT
5GL Count 300/300
[@17m View
1011 20.98 dim|
2.437405470 GHz,
-10 48

20 4B

a0 de:

CF 2.437 GHz

32000 pts Span 50.0 Hz

.

] LU

11908763
Date: 28.M0. 2018 17.44.53

Middle Channel

Page 163 of 510

FCC 15.247 WLAN - Template Version
14



UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0
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Transmitter Power Spectral Density (continued)

Results: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 3/ PWL 8/ 14 dBi Antenna Group
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UL INTERNATIONAL GERMANY GMBH
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TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11g / 20 MHz / 6 Mbps / MIMO / Port 1+2+3 / PWL 8/ 14 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel Output Duty Cycle Output Output Duty Cycle Output
Power Correction Power Power Correction Power
dB dB
(dBm/3 kHz) (dB) (dBm/3 kHz) (dBm/3 kHz) (dB) (dBm/3 kH2)
Bottom -20.5 0.2 -20.3 -20.1 0.2 -19.9
Middle -28.3 0.2 -28.1 -28.9 0.2 -28.7
Top -26.8 0.2 -26.6 -22.6 0.2 -22.4
Port 3
Output Corrected
Channel Power Duty Cycle Output
Correction
(dBm/3 (dB) Power
kHz) (dBm/3 kHz)
Bottom -22.2 0.2 -22.0
Middle -24.8 0.2 -24.6
Top -21.2 0.2 -21.0
Output Output Output Port 1“.L2+3
Power Power Power Combined Ui .
Channel Port 1 Port 2 Port 3 ?’zf/fl):rt M(«’:\jrg)ln Result
@Bm3 | @BmB3 | @BmE | gamg | oo
kHz) kHz) kHz) kHz)
Bottom -20.3 -19.9 -22.0 -15.9 8.0 23.9 Complied
Middle -28.1 -28.7 -24.6 -22.0 8.0 30 Complied
Top -26.6 -22.4 -21.0 -18.0 8.0 26 Complied

Result: Pass
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Transmitter Power Spectral Density (continued)

Results: 802.11g /20 MHz / 6 Mbps / MIMO / Port 1 / PWL 8/ 14 dBi Antenna Group
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

Transmitter Power Spectral Density (continued)
Results: 802.11g /20 MHz / 6 Mbps / MIMO / Port 2/ PWL 8/ 14 dBi Antenna Group
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TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC
ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11g /20 MHz / 6 Mbps / MIMO / Port 3/ PWL 8/ 14 dBi Antenna Group
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TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11n / HT20 / MCS0 / MIMO / Port 1+2+3 / PWL 8/ 14 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel Output Duty Cycle Output Output Duty Cycle Output
Power Correction Power Power Correction Power
dB dB
(dBm/3 kHz) (dB) (dBm/3 kHz) (dBm/3 kHz) (dB) (dBm/3 kH2)
Bottom -27.7 0.4 -27.3 -20.8 0.4 -20.4
Middle -28.8 0.4 -28.4 -30.3 0.4 -29.9
Top -24.1 0.4 -23.7 -25.3 0.4 -24.9
Port 3
Output Corrected
Channel Power Duty Cycle Output
Correction
(dBm/3 (dB) Power
kHz) (dBm/3 kHz)
Bottom -21.7 0.4 -21.3
Middle -24.3 0.4 -23.9
Top -22.4 0.4 -22
Output Output Output Port 1“.L2+3
Power Power Power Combined Ui .
Channel Port 1 Port 2 Port 3 ?’zf/fl):rt M(«’:\jrg)ln Result
@Bm3 | @BmB3 | @BmE | gamg | oo
kHz) kHz) kHz) kHz)
Bottom -27.3 -20.4 -21.3 -17.4 8.0 25.4 Complied
Middle -28.4 -29.9 -23.9 -21.8 8.0 29.8 Complied
Top -23.7 -24.9 -22 -18.6 8.0 26.6 Complied

Result: Pass
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Transmitter Power Spectral Density (continued)

Results: 802.11n / HT20 / MCSO / MIMO / Port 1 / PWL 8/ 14 dBi Antenna Group

=]

1[1] 28.75 dim|

2.436985470 GHz|

T T

L= |

Spectrum by Spectrum
Ref Level 2.00 dEm  Offset 1200 d2 @ RBW 3 k2 Ref Level 2.00 dEm  Offset 1200 d2 @ RBW 3 k2
o Att 20de SWT 4dms  VBW 10kHz Mode Auto FFT o Att 0de SWT 4d4ms  VBW 10kHz  Mode suto FFT
SGL Count 300/300 SGL Count 300/300
(@17 View (@17 View
1[1] 27.65 dBm|
2.411985470 GHz,
1048 1048
20 db 20 db
Wt Mt
3048 3048
- -
o e MR IR LA T b T |
5048
50 dBm—
70 dB
a0 b a0 b
CF 2.412 GHz 32000 pts Span 0.0 VIHz CF 2.437 GHz 32000 pts
v
I ..
11508753 11508753
Date: 26 MOV, 2018 18:20:17 Date: 26M0H. 2018 18:26:53

Span 50.0 Hz

] G -

Bottom Channel

Spectrum

T
A

e att 0de SWT
5GL Count 300/300

Ref Level 2,00 dim Offset 12.00 d3 & RBW 3 kHz

44ms  VBW 10kdz Mode suto FFT

@ 1Rm View

1[1]

2461985470 GHz|

24.14 dBm|

-10dB:

2048

-30dBm

0 de

AR LA

50 de

60 dBm—

=70 dBm—

[/

a0 de;

CF 2.462 GHz

32000 pts
v

Span 30,0 VIHz

I

11908763
Date: 28 NGV 2018 18:29:05

Top Channel

Middle Channel

Page 170 of 510

FCC 15.247 WLAN - Template Version
14



UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11n / HT20 / MCS0 / MIMO / Port 2/ PWL 8/ 14 dBi Antenna Group
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Transmitter Power Spectral Density (continued)
Results: 802.11n / HT20 / MCSO / MIMO / Port 3/ PWL 8/ 14 dBi Antenna Group
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11n / HT40 / MCSO0 / MIMO / Port 1+2+3 / PWL 8/ 14 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel Output Duty Cycle Output Output Duty Cycle Output
Power Correction Power Power Correction Power
dB dB
(dBm/3 kHz) (dB) (dBm/3 kHz) (dBm/3 kHz) (dB) (dBm/3 kH2)
Bottom -18.6 0.6 -18.0 -21.0 0.6 -20.4
Middle -26.4 0.6 -25.8 -25.6 0.6 -25.0
Top -26.3 0.6 -25.7 -24.2 0.6 -23.6
Port 3
Output Corrected
Channel Power Duty Cycle Output
Correction
(dBm/3 (dB) Power
kHz) (dBm/3 kHz)
Bottom -18.1 0.6 -17.5
Middle -24.2 0.6 -23.6
Top -26.8 0.6 -26.2
Output Output Output Port 1“.L2+3
Power Power Power Combined Ui .
Channel Port 1 Port 2 Port 3 ?’zf/fl):rt M(«’:\jrg)ln Result
@Bm3 | @BmB3 | @BmE | gamg | oo
kHz) kHz) kHz) kHz)
Bottom -18.0 -20.4 -17.5 -13.7 8.0 21.7 Complied
Middle -25.8 -25.0 -23.6 -19.9 8.0 27.9 Complied
Top -25.7 -23.6 -26.2 -20.2 8.0 28.2 Complied

Result: Pass
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11n / HT40 / MCSO / MIMO / Port 1 / PWL 8/ 14 dBi Antenna Group

T
A

Spectrum
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC
ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11n / HT40 / MCS0O / MIMO / Port 2/ PWL 8/ 14 dBi Antenna Group

Cate: 9 SEF.2019 162024

Spectrum ] = Spectrum ] [
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC
ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11n / HT40 / MCSO / MIMO / Port 3/ PWL 8/ 14 dBi Antenna Group

Spectrum :El Spectrum :El
Ref Level 2.00d3m  Offset 12.00 d3 & RBW 3 kHz Ref Level 2.00d3m  Offset 12.00 d3 & RBW 3 kHz
o att 0de SWT  3Ems  VBW 10kHz Mode Auto FFT o att 0ce SWT  3Ems  VBW 10kHz Mode Auto FFT
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 1+2+3+4 / PWL 7/ 14 dBi Antenna Group

Port
Output Output Output Output 1+243+4
Power Power Power Power Combined L )
Channel | Port1 Port 2 Port 3 Port 4 Output M(ng;n Result
@Bm/3 | (@Bm3 | (@Bm/3 | (dBm/3 | Power | (dBM/3kHZ)
kHz) kHz) kHz) kHz) (dBm/3
kHz)
Bottom -23.8 -23.8 -16.5 -17.4 -13.1 8.0 21.1 | Complied
Middle -24.2 -24.4 -24.0 -19.8 -16.6 8.0 24.6 | Complied
Top -23.7 -24.6 -20.6 -19.3 -15.5 8.0 23.5 | Complied
Result: Pass
Results: 802.11b / 20 MHz / 5.5 Mbps / MIMO / Port 1 / PWL 7 /14 dBi Antenna Group
Spectrum nz Spectrum nz
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 2/ PWL 7/ 14 dBi Antenna Group

[Cate: 20.MCH. 2018 0919017

Spectrum o Spectrum o
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC
ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 3/ PWL 7/ 14 dBi Antenna Group

Cate: 30.NOY 2018 09020017

Spectrum :El Spectrum :El
Ref Level 2.00d3m  Offset 12.00 d3 & RBW 3 kHz Ref Level 2.00d3m  Offset 12.00 d3 & RBW 3 kHz
o att nde  SWT 4d4ms  VBW 10kHz  Mode Auto FFT o att nde  SWT 44ms  VBW 10kHz  Mode Auto FFT
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC
ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 4 / PWL 7 / 14 dBi Antenna Group

Date: 20.MC.2018 0927010

Spectrum o Spectrum o
RefLevel 2.00 dam  Offset 12.00 d3 @ RBW 3 kHz Ref Level 2.00 dam  Offset 12.00 d3 @ RBW 3 kHz
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC
TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)
Results: 802.11g /20 MHz / 6 Mbps / MIMO / Port 1+2+3+4 / PWL 7/ 14 dBi Antenna Group

Port 1 Port 2
Corrected Output
Channel Output Duty Cycle Output Povx?er Duty Cycle Corrected
Power Correction Power dBm/3 Correction | Output Power
(dBm/3 kHz) (dB) (dBm/3 kH2) ( kH’;‘) (dB) (dBm/3 kHz)
Bottom -29.1 0.2 -28.9 -24.6 0.2 -24.4
Middle -27.7 0.2 -27.5 -27.3 0.2 -27.1
Top -25.2 0.2 -25.0 -23.6 0.2 -23.4
Port 3 Port 4
Corrected Output
Channel Output | Duty Cycle | Sy Power | Duty Cycle | Corrected
Power Correction Power dBm/3 Correction | Output Power
(dBm/3 kHz) (dB) (dBm/3 kH2) ( kH’;‘) (dB) (dBm/3 kHz)
Bottom -20.0 0.2 -19.8 -22.9 0.2 -22.7
Middle -25.9 0.2 -25.7 -20.6 0.2 -20.4
Top -21.3 0.2 -21.1 -19.6 0.2 -19.4
Corrected | Corrected | Corrected | Corrected Port
Output Output Output Output 1+2+.3+4
Power Power Power Power | Combined Limit Margin
Channel | pgy g Port 2 Port 3 Port 4 Output (dBm/3kHz) | (dB) Result
Power
@Bm/3 | (@Bm/3 | @Bm3 | @BmA | gany3
kHz) kHz) kHz) kHz) kHz)
Bottom -28.9 -24.4 -19.8 -22.7 -16.8 8.0 24.8 | Complied
Middle -27.5 -27.1 -25.7 -20.4 -18.1 8.0 26.1 | Complied
Top -25.0 -23.4 -21.1 -19.4 -15.7 8.0 23.7 | Complied

Result: Pass
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11g /20 MHz / 6 Mbps / MIMO / Port 1 / PWL 7 /14 dBi Antenna Group

Spectrum :El Spectrum :El
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC
TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)
Results: 802.11g /20 MHz / 6 Mbps / MIMO / Port 2/ PWL 7/ 14 dBi Antenna Group

Spectrum o Spectrum o
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TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11g /20 MHz / 6 Mbps /MIMO / Port 3/ PWL 7/ 14 dBi Antenna Group
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UL INTERNATIONAL GERMANY GMBH
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TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC
ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11g /20 MHz / 6 Mbps / MIMO / Port 4/ PWL 7/ 14 dBi Antenna Group

Spectrum o Spectrum o
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11n / HT20 / MCSO / MIMO / Port 1+2+3+4 / PWL 7/ 14 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel Output Duty Cycle Output Output Duty Cycle Output
Power Correction Power Power Correction Power
(dB) (dBm/3 kHz) (dB)
(dBm/3 kHz) (dBm/3 kHz) (dBm/3 kHz)
Bottom -23.2 0.4 -22.8 -24.8 0.4 -24.4
Middle -24.4 0.4 -24.0 -24.1 0.4 -23.7
Top -19.7 0.4 -19.3 -24.5 0.4 -24.1
Port 3 Port 4
Corrected Output
Channel Output Duty Cycle B Duty Cycle Corrected
. Output Power .
Power Correction Power (@Bm/3 Correction | Output Power
dB dB
(dBm/3 kHz) (dB) (dBm/3 kH2) KH2) (dB) (dBm/3 kHz)
Bottom -22.9 0.4 -22.5 -23.5 0.4 -23.1
Middle -25.4 0.4 -25.0 -21.5 0.4 -21.1
Top -23.3 0.4 -22.9 -19.7 0.4 -19.3
Corrected | Corrected | Corrected | Corrected Port
Output Output Output Output 1+2+3+4
Power Power Power Power | Combined Limit Margin
Channel Port 1 Port 2 Port 3 Port 4 ggwgrt (dBm/3kHz) | (dB) Result
(dBm/3 (dBm/3 (dBm/3 (dBm/3 (dBm/3
kHz) kHz) kHz) kHz) kHz)
Bottom -22.8 -24.4 -22.5 -23.1 -17.1 8.0 25.1 Complied
Middle -24.0 -23.7 -25.0 211 -17.2 8.0 25.2 Complied
Top -19.3 -24.1 -22.9 -19.3 -14.9 8.0 22.9 Complied

Result: Pass
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Transmitter Power Spectral Density (continued)
Results: 802.11n /HT20 / MCS0 / MIMO / Port 1 / PWL 7/ 14 dBi Antenna Group
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Transmitter Power Spectral Density (continued)
Results: 802.11n / HT20 / MCSO / MIMO / Port 2/ PWL 7/ 14 dBi Antenna Group

Spectrum :El Spectrum :El
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Transmitter Power Spectral Density (continued)
Results: 802.11n / HT20 / MCS0 / MIMO / Port 3/ PWL 7 /14 dBi Antenna Group

Spectrum o Spectrum o
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Transmitter Power Spectral Density (continued)
Results: 802.11n / HT20 / MCSO / MIMO / Port 4 / PWL 7/ 14 dBi Antenna Group

Spectrum :El Spectrum :El
Ref Level 2.00d3m  Offset 12.00 d3 & RBW 3 kHz Ref Level 2.00d3m  Offset 12.00 d3 & RBW 3 kHz
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Transmitter Power Spectral Density (continued)
Results: 802.11n / HT40 / MCSO0 / MIMO / Port 142+3+4 / PWL 7/ 14 dBi Antenna Group

Port 1 Port 2
Corrected Output
Channel Output | Duty Cycle | Gyt bower | Duty Cycle | Corrected
Power Correction Power dBm/3 Correction | Output Power
(dBm/3 kHz) (dB) (dBm/3 kH2) ( kHT) (dB) (dBm/3 kHz)
Bottom -22.5 0.6 -21.9 -20.0 0.6 -19.4
Middle -27.5 0.6 -26.9 -27.6 0.6 -27.0
Top -26.9 0.6 -26.3 -26.0 0.6 -25.4
Port 3 Port 4
Corrected Output
Channel Output | Duty Cycle |~ duemut Power | Duty Cycle | Corrected
Power Correction Power dBm/3 Correction | Output Power
(dBm/3 kHz) (dB) (dBm/3 kH2) ( kHT) (dB) (dBm/3 kHz)
Bottom -17.4 0.6 -16.8 -17.4 0.6 -16.8
Middle -29.1 0.6 -28.5 -22.1 0.6 -21.5
Top -24.5 0.6 -23.9 -21.2 0.6 -20.6
Corrected | Corrected | Corrected | Corrected Port
Output Output Output Output 1+2+,3+4
Power Power Power Power Combined Limit Margin
Channel | = pgq Port 2 Port 3 Port 4 Output dBm/3kH (dB) Result
Power | (dBm 2)
(dBm/3 (dBm/3 (dBm/3 (dBm/3 (dBm/3
kHz) kHz) kHz) kHz) kHz)
Bottom -21.9 -19.4 -16.8 -16.8 -12.2 8.0 20.2 | Complied
Middle -26.9 -27.0 -28.5 -21.5 -19.0 8.0 27 Complied
Top -26.3 -25.4 -23.9 -20.6 -17.4 8.0 25.4 | Complied

Result: Pass
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Transmitter Power Spectral Density (continued)

Results: 802.11n / HT40 / MCSO / MIMO / Port 1 / PWL 7/ 14 dBi Antenna Group
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Transmitter Power Spectral Density (continued)

Results: 802.11n / HT40 / MCS0O / MIMO / Port 2/ PWL 7/ 14 dBi Antenna Group
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Transmitter Power Spectral Density (continued)

Results: 802.11n / HT40 / MCSO / MIMO / Port 3/ PWL 7/ 14 dBi Antenna Group

Spectrum :El Spectrum :El
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Transmitter Power Spectral Density (continued)

Results: 802.11n / HT40 / MCS0O / MIMO / Port 4 / PWL 7/ 14 dBi Antenna Group

Date: 30.MCH 2018 10:54:52
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5.2.5. Transmitter Maximum (Average) Output Power

Test Summary:

Test Engineer: Krume Ivanov Test Dates: | 07 January 2020 to
22 January 2020
Test Sample Serial Number: 192.168.0.70 & 192.168.0.60
Test Site Identification SR 9
FCC Reference: Part 15.247(b)(3)(4)
Test Method Used: FCC KDB 558074 Section 8.3.2.2
refering ANSI C63.10 Sections 11.9.2.2.2 & 11.9.2.2.4

Environmental Conditions:

Temperature (°C): 221024
Relative Humidity (%): 34 to 36
Notes:
1. Final measurements were performed using the below configurations on the bottom, middle and

8.
9.

top channels. The power has been integrated over the 99% emission bandwidth. Plots for the
occupied bandwidth are archived on the company server and available for inspection upon
request.

For 802.11b, the EUT was transmitting at 98% duty cycle and testing was performed in
accordance with ANSI C63.10 Sections 11.9.2.2.2 Method AVGSA-1. The signal analyser’s
integration function was used to integrate across the 99% occupied bandwidth. The signal
analyser resolution bandwidth was set to 200 kHz and video bandwidth 1 MHz. An RMS detector
was used and sweep time set manually to perform trace averaging over at least 100 traces. The
span was set to greater than 1.5 times the 99% occupied emission bandwidth.

For 802.11g and 802.11n, the EUT was transmitting at <98% duty cycle and testing was
performed in accordance with ANSI C63.10 Sections 11.9.2.2.4 Method AVGSA-2. The signal
analyser’s integration function was used to integrate across the 99% occupied bandwidth. The
signal analyser resolution bandwidth was set to 200 kHz and video bandwidth 1 MHz. An RMS
detector was used and sweep time set manually to perform trace averaging over at least100
traces. The span was set to greater than 1.5 times the 99% occupied emission bandwidth. The
calculated duty cycle in section 5.2.3 was added to the measured power in order to compute the
average power during the actual transmission time.

For MIMO, power was measured across relevant ports and then combined using the measure-
and-sum technigue stated in FCC KDB 662911 D01 Section E)1).

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@2.4GHz) 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.

Power level settings used in GUI are indicated by PWL.

if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of
the antenna exceeds 6 dBi.

Conducted Output Power limits for 6 dBi Antenna Group = 30 dBm
Conducted Output Power limits for 9 dBi Antenna Group = 30 dBm — 3 dB =27 dBm

10. Conducted Output Power limits for 14 dBi Antenna Group = 30 dBm — 8 dB = 22 dBm

@
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Transmitter Maximum (Average) Output Power (continued)

Test setup

EUT

Cable

Test Receiver

Power Supply
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Transmitter Maximum (Average) Output Power (continued)

Results: 802.11b /20 MHz /5.5 Mbps / SISO / Port 1 / PWL 12/ 6 dBi Antenna Group

Conducted Power Limit Comparison

Conducted Power .
Channel Condu(g%er(i)Power Limit M(%ré;)m Result
(dBm)
Bottom 10.3 30.0 19.7 Complied
Middle 10.1 30.0 19.9 Complied
Top 10.0 30.0 20 Complied
De Facto EIRP Limit Comparison
Conducted Declared EIRP De Facto Marain
Channel Power Antenna (dBm) EIRP Limit (dé’) Result
(dBm) Gain (dBi) (dBm)
Bottom 10.3 6.0 16.3 36.0 19.7 Complied
Middle 10.1 6.0 16.1 36.0 19.9 Complied
Top 10.0 6.0 16 36.0 20 Complied

Result: Pass
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Transmitter Maximum (Average) Output Power (continued)

Results: 802.11b /20 MHz /5.5 Mbps / SISO / Port 1/ PWL 12/ 6 dBi Antenna Group
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Transmitter Maximum (Average) Output Power (continued)

Results: 802.11g /20 MHz / 6 Mbps / SISO/ Port 1/ PWL 12/ 6 dBi Antenna Group

Conducted Power Limit Comparison

Conducted Duty Cycle Crnresize Conducted :
: Conducted S Margin
Channel Power Correction Power Limit Result
(dBm) (dB) SEED (dBm) (dB)
(dBm)
Bottom 11.8 0.2 12 30.0 18 Complied
Middle 11.1 0.2 11.3 30.0 18.7 Complied
Top 11.2 0.2 11.4 30.0 18.6 Complied
De Facto EIRP Limit Comparison
Corrected
Conducted DEEIENEE EIRP e Fa<_:tq Margin
Channel Antenna EIRP Limit Result
POEr Gain (dBi) (I8 (dBm) ElE)
(dBm)
Bottom 12 6.0 18 36.0 18 Complied
Middle 11.3 6.0 17.3 36.0 18.7 Complied
Top 11.4 6.0 17.4 36.0 18.6 Complied

Result: Pass
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Transmitter Maximum (Average) Output Power (continued)

Results: 802.11g /20 MHz / 6 Mbps / SISO/ Port 1 /PWL 12/ 6 dBi Antenna Group
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Transmitter Maximum (Average) Output Power (continued)

Results: 802.11n / HT20 / MCSO / SISO/ Port 1/ PWL 12/ 6 dBi Antenna Group

Conducted Power Limit Comparison

Corrected
Conducted Duty Cy_cle Conducted Conduc_teq Margin
Channel Power Correction Power Limit Result
(dBm) (dB) P (dBm) Iz
(dBm)
Bottom 11.6 0.4 12 30.0 18 Complied
Middle 10.9 0.4 11.3 30.0 18.7 Complied
Top 10.9 0.4 11.3 30.0 18.7 Complied
De Facto EIRP Limit Comparison
Corrected
Conducted DEelErEe EIRP DIE Fa(_:to_ Margin
Channel Antenna EIRP Limit Result
Power Gain (dBi) (dBm) (dBm) (dB)
(dBm)
Bottom 12.0 6.0 18 36.0 18 Complied
Middle 11.3 6.0 17.3 36.0 18.7 Complied
Top 11.3 6.0 17.3 36.0 18.7 Complied

Result: Pass
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Transmitter Maximum (Average) Output Power (continued)
Results: 802.11n / HT20/ MCSO0 /SISO /Port 1 /PWL 12 /6 dBi Antenna Group
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Transmitter Maximum (Average) Output Power (continued)

Results: 802.11n / HT40 / MCSO / SISO/ Port 1/ PWL 12/ 6 dBi Antenna Group

Conducted Power Limit Comparison

Conducted Duty Cycle ComEsEd Conducted .
: Conducted S Margin
Channel Power Correction Power Limit Result
(dBm) (dB) e (dBm) )
(dBm)
Bottom 11.2 0.6 11.8 30.0 18.2 Complied
Middle 11.6 0.6 12.2 30.0 17.8 Complied
Top 10.7 0.6 11.3 30.0 18.7 Complied
De Facto EIRP Limit Comparison
Corrected
Conducted DEEIENEE EIRP e Fa<_:tq Margin
Channel Antenna EIRP Limit Result
e Gain (dBi) (I8 (dBm) ElE)
(dBm)
Bottom 11.8 6.0 17.8 36.0 18.2 Complied
Middle 12.2 6.0 18.2 36.0 17.8 Complied
Top 11.3 6.0 17.3 36.0 18.7 Complied

Result: Pass
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Transmitter Maximum (Average) Output Power (continued)

Results: 802.11n / HT40/ MCSO0O /SISO /Port 1 /PWL 12 /6 dBi Antenna Group
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Transmitter Maximum (Average) Output Power (continued)

Results: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 1+2 / PWL 12 /6 dBi Antenna Group

Conducted Power Limit Comparison

Port 1+2
Conducted Conducted Combined Conducted .
Power Port | Power Port _ Margin
Channel 1 5 Conducted | Power Limit (dB) Result
(dBm) (dBm) Power (dBm)
(dBm)
Bottom 9.3 7.3 11.4 30.0 18.6 Complied
Middle 8.5 8.2 11.3 30.0 18.7 Complied
Top 9.2 9.1 12.2 30.0 17.8 Complied
De Facto EIRP Limit Comparison
Port 1+2
Combined Directional EIRP De Facto Marain
Channel Conducted Antenna (dBm) EIRP Limit (dé’) Result
Power Gain (dBi) (dBm)
(dBm)
Bottom 11.4 6.0 17.4 36.0 18.6 Complied
Middle 11.3 6.0 17.3 36.0 18.7 Complied
Top 12.2 6.0 18.2 36.0 17.8 Complied

Result: Pass
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Transmitter Maximum (Average) Output Power (continued)

Results: 802.11b /20 MHz /5.5 Mbps / MIMO / Port 1 / PWL 12/ 6 dBi Antenna Group
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Transmitter Maximum (Average) Output Power (continued)

Results: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 2/ PWL 12 / 6 dBi Antenna Group

® Spectrum ]
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Transmitter Maximum (Average) Output Power (continued)

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

Conducted Power Limit Comparison

Port 1 Port 2
Corrected Corrected
Channel Conducted Duty Cyple Conducted Conducted | Duty Cy_cle Conducted
Power Correction Power Power Correction Power
(dBm) (dB) (dBm) (dBm) (dB) (dBm)
Bottom 8.9 0.2 9.1 8.4 0.2 8.6
Middle 8.7 0.2 8.9 7.9 0.2 8.1
Top 8.0 0.2 8.2 8.1 0.2 8.3
Corrected Corrected Port 1+2
Conducted Conducted Combined Conducted Margin
Channel Power Port | Power Port | Conducted | Power Limit 9 Result
(dB)
1 2 Power (dBm)
(dBm) (dBm) (dBm)
Bottom 9.1 8.6 11.9 30.0 18.1 Complied
Middle 8.9 8.1 11.5 30.0 18.5 Complied
Top 8.2 8.3 11.3 30.0 18.7 Complied
De Facto EIRP Limit Comparison
Port 1+2
Combined Directional EIRP De Facto Margin
Channel Conducted Antenna (dBm) EIRP Limit (dlg) Result
Power Gain (dBi) (dBm)
(dBm)
Bottom 11.9 6.0 17.9 36.0 18.1 Complied
Middle 11.5 6.0 17.5 36.0 18.5 Complied
Top 11.3 6.0 17.3 36.0 18.7 Complied

Result: Pass
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Transmitter Maximum (Average) Output Power (continued)

Results: 802.11qg / 20 MHz / 6 Mbps / MIMO / Port 1 / PWL 12/ 6 dBi Antenna Group
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Transmitter Maximum (Average) Output Power (continued)

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