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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: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 4 / PWL 15/ 6 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: 802.11g /20 MHz / 6 Mbps / MIMO / Port 1+2+3+4 / PWL 15/ 6 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 -22.0 0.2 -21.8 -21.8 0.2 -21.6
Middle -23.0 0.2 -22.8 -22.8 0.2 -22.6
Top -22.2 0.2 -22.0 -19.1 0.2 -18.9
Port 3 Port 4
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 -21.3 0.2 -21.1 -20.3 0.2 -20.1
Middle -22.3 0.2 -22.1 -22.3 0.2 -22.1
Top -22.8 0.2 -22.6 -19.8 0.2 -19.6
Corrected | Corrected | Corrected | Corrected Port
Output Output Output Output 142+3+4 Al
Power Power Power Power Combined Margin
Channel Port 1 Port 2 Port 3 Port 4 Output (dBm / (dB) Result
@Bm/3 | @Bmi3a | @Bm;z | (dBm/3 Power EhiAE)
kHz) kHz) kHz) kHz) (dBm/3 kHz)
Bottom -21.8 -21.6 -21.1 -20.1 -15.1 8.0 23.1 | Complied
Middle -22.8 -22.6 -22.1 -22.1 -16.4 8.0 24.4 | Complied
Top -22.0 -18.9 -22.6 -19.6 -14.5 8.0 22.5 | 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 15/ 6 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: 802.11g /20 MHz / 6 Mbps / MIMO / Port 2/ PWL 15/ 6 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: 802.11qg /20 MHz / 6 Mbps / MIMO / Port 3/ PWL 15/ 6 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: 802.11g /20 MHz / 6 Mbps / MIMO / Port 4 / PWL 15/ 6 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+3+4 / PWL 15/ 6 dBi Antenna Group

Port 1 Port 2
Corrected Output
Channel Output Duty Cycle Output Povrl)er Duty Cycle Corrected
Power Correction Power (@Bm/3 Correction | Output Power
(dBm/3 kHz) (dB) (dBm/3 kH2) KH2) (dB) (dBm/3 kHz)
Bottom -20.3 0.4 -19.9 -22.2 0.4 -21.8
Middle -23.4 0.4 -23.0 -22.3 0.4 -21.9
Top -22.8 0.4 -22.4 -20.9 0.4 -20.5
Port 3 Port 4
Corrected Output
Channel Output Duty Cycle Output Povrl)er Duty Cycle Corrected
Power Correction Power (@Bm/3 Correction | Output Power
(dBm/3 kHz) (dB) (dBm/3 kH2) KH2) (dB) (dBm/3 kHz)
Bottom -23.0 0.4 -22.6 -22.7 0.4 -22.3
Middle -23.4 0.4 -23.0 -22.0 0.4 -21.6
Top -20.8 0.4 -20.4 -18.1 0.4 -17.7
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 -19.9 -21.8 -22.6 -22.3 -15.5 8.0 23.5 Complied
Middle -23.0 -21.9 -23.0 -21.6 -16.3 8.0 24.3 Complied
Top -22.4 -20.5 -20.4 -17.7 -13.9 8.0 21.9 Complied

Result: Pass
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

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

Transmitter Power Spectral Density (continued)

Results: 802.11n / HT20 / MCS0 / MIMO / Port 1 / PWL 15/ 6 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 2/ PWL 15/ 6 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 / MCSO0 / MIMO / Port 3/ PWL 15/ 6 dBi Antenna Group
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TEST REPORT NO: UL-RPT-RP-11909763-1116-FCC

UL INTERNATIONAL GERMANY GMBH
ISSUE DATE: 16 JANUARY 2020

TEST REPORT VERSION 1.0

Transmitter Power Spectral Density (continued)
Results: 802.11n / HT20 / MCSO / MIMO / Port 4 / PWL 15/ 6 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 / HT40 / MCSO0 / MIMO / Port 1+2+3+4 / PWL 15/ 6 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 -23.4 0.6 -22.8 -21.4 0.6 -20.8
Middle -21.2 0.6 -20.6 -21.2 0.6 -20.6
Top -25.1 0.6 -24.5 -22.8 0.6 -22.2
Port 3 Port 4
C ted Output
Channel Output | Duty Cycle g&fguf Power | Duty Cycle | Corrected
Power Correction Power (@Bm/3 Correction | Output Power
dB dB
(dBm/3 kHz) (dB) (dBm/3 kHz) KH2) (dB) (dBm/3 kHz)
Bottom -22.6 0.6 -22.0 -18.9 0.6 -18.3
Middle -24.9 0.6 -24.3 -21.4 0.6 -20.8
Top -24.3 0.6 -23.7 -21.6 0.6 -21.0
Corrected | Corrected | Corrected | Corrected Port
Output Output Output Output 1+2+.3+4
Power Power Power Power | Combined Limit Margin
Channel Output Result
Port 1 Port 2 Port 3 Port 4 (dBm/3kHz) | (dB)
Power
@Bm/3 | (@Bm/3 | (dBm/3 | (dBm/3
(dBm/3
kHz) kHz) kHz) kHz) kHz)
Bottom -22.8 -20.8 -22.0 -18.3 -14.6 8.0 22.6 Complied
Middle -20.6 -20.6 -24.3 -20.8 -15.3 8.0 23.3 Complied
Top -24.5 -22.2 -23.7 -21.0 -16.6 8.0 24.6 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 15/ 6 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 / HT40 / MCS0O / MIMO / Port 2/ PWL 15/ 6 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 / MCSO / MIMO / Port 3/ PWL 15/ 6 dBi Antenna Group

Spectrum
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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 / MCSO0 / MIMO / Port 4 / PWL 15/ 6 dBi Antenna Group

Spectrum ] = Spectrum ] [
Ref Level 2.00 dbm  Offset 12.00 08 @ RBW 3 kHz RefLevel 2.00d3m  Offset 12.00d2 @ RBW 3kHz
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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 / SISO / Port 1 / PWL 15/ 9 dBi Antenna Group

Limit

Margin

Output Power
i) (dBm/3 kHz) (dBm/3kHz) (dB) Res
Bottom -10.3 8.0 18.3 Complied

Middle -10.5

8.0

18.5 Complied

-10.4

Top

8.0

18.4 Complied
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Result: Pass

Middle Channel
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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 / SISO/ Port 1/ PWL 15/ 9 dBi Antenna Group

Channel

Output

Power

(dBm/3
kHz)

Duty Cycle
Correction
(dB)

Corrected
Output
Power
(dBm/3 kHz)

Limit
(dBm/3
kHz)

Margin
(dB)

Result

Bottom

-16.4

0.2

-16.2

8.0

24.2

Complied

Middle

-17.8

0.2

-17.6

8.0

25.6

Complied

-16.7

0.2

-16.5

8.0

24.5

Complied

Top

Spectrum % by Spectrum by
Ref Level 2.00 dEm  Offset 1200 d2 @ RBW 3 k2 Ref Level 2.00 dEm  Offset 1200 d2 @ RBW 3 k2
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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 / MCSO / SISO/ Port 1 / PWL 15/ 9 dBi Antenna Group

Channel

Output

Power

(dBm/3
kHz)

Duty Cycle
Correction
(dB)

Corrected
Output
Power
(dBm/3 kHz)

Limit
(dBm/3
kHz)

Margin
(dB)

Result

Bottom

-14.8

0.4

-14.4

8.0

22.4

Complied

Middle

-17.3

0.4

-16.9

8.0

24.9

Complied

Top

-16.3

0.4

-15.9

8.0

23.9

Complied
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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 / MCSO0O /SISO /Port 1/ PWL 15/ 9 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 -16.1 0.6 -15.5 8.0 23.5 Complied

Middle

-17.8

0.6

-17.2

8.0

25.2

Complied

Top

-17.8

0.6
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8.0

25.2

Complied
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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: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 1+2 / PWL 15/ 9 dBi Antenna Group

Output Output ot .1+2
Power Port Power Port Combined Limit Margin
Channel 1 2 Output Result
Power (dBm/3kHz) (dB)
Bottom -13.0 -13.1 -10.0 8.0 18 Complied
Middle -13.6 -13.6 -10.6 8.0 18.6 Complied
Top -13.5 -13.3 -10.4 8.0 18.4 Complied

Result: Pass

Results: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 1/ PWL 15/ 9 dBi Antenna Group

Spectrum
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UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

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

ISSUE DATE: 16 JANUARY 2020

Transmitter Power Spectral Density (continued)

Results: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 2/ PWL 15/ 9 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: 802.11qg /20 MHz / 6 Mbps / MIMO / Port 1+2 / PWL 15/ 9 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 -19.6 0.2 -19.4 -19.6 0.2 -19.4
Middle -20.7 0.2 -20.5 -20.9 0.2 -20.7
Top -20.3 0.2 -20.1 -20.0 0.2 -19.8
Corrected Corrected Port 1+2
Output Output Combined L .
Channel Power Port | Power Port Output H il Margin Result
1 2 Power (dBm/3kHz) (dB)
(dBm/3 kHz) | (dBm/3 kHz) | (dBm/3 kHz)
Bottom -19.4 -19.4 -16.4 8.0 24.4 Complied
Middle -20.5 -20.7 -17.6 8.0 25.6 Complied
Top -20.1 -19.8 -16.9 8.0 24.9 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: 802.11g /20 MHz / 6 Mbps / Port 1/ PWL 15/9 dBi Antenna Group

Date: 28 MO 2018 12:47:35

Spectrum o Spectrum o
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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 / Port 2/ PWL 15/ 9 dBi Antenna Group

Spectrum
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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 142 / PWL 15/ 9 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 -18.0 0.4 -17.6 -18.5 0.4 -18.1
Middle -20.4 0.4 -20.0 -20.6 0.4 -20.2
Top -195 0.4 -19.1 -19.1 0.4 -18.7
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 -17.6 -18.1 -14.8 8.0 22.8 Complied
Middle -20.0 -20.2 -17.1 8.0 25.1 Complied
Top -19.1 -18.7 -15.9 8.0 23.9 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 / HT20 / MCSO / MIMO / Port 1 / PWL 15/ 9 dBi Antenna Group

Spectrum by Spectrum by
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 20de SWT 4d4ms  VBW 10kHz  Mode suto FFT
SGL Count 300/300 5GL Count 300/200
[@17m View [@17m View
1[1] 17.95 dBm 1[1] 20.39 dim|
2.419483590 GHz, 2.435736720 GHz,
1048 1048
ML
v 11
20 db 20 db
30 dBm— 3048 *,l
=0 db =0 db
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I 70 dB; I
80 b 80 b
a0 b a0 b
CF 2.412 GHz 32000 pts Span 0.0 VIHz CF 2.437 GHz 32000 pts Span 50.0 Hz
—eeee e
v v
LU G -
11908763 11908763
Date: 28.M0. 2018 13:24.55 Date: 28.M0. 2018 13:21.53

Bottom Channel Middle Channel

Spectrum o
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UL INTERNATIONAL GERMANY GMBH
ISSUE DATE: 16 JANUARY 2020

TEST REPORT VERSION 1.0

Transmitter Power Spectral Density (continued)
Results: 802.11n / HT20 / MCS0 / MIMO / Port 2/ PWL 15/ 9 dBi Antenna Group

Spectrum ? Spectrum uz\:
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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+2 / PWL 15/ 9 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 -20.5 0.6 -19.9 -21.3 0.6 -19.7
Middle -21.0 0.6 -20.4 -20.4 0.6 -19.8
Top -20.0 0.6 -19.4 -19.1 0.6 -18.5
Corrected Corrected Port 1+2
Output Output Combined L .
Channel Power Port | Power Port Output H il Margin Result
1 2 Power (dBm/3kHz) (dB)
(dBm/3 kHz) | (dBm/3 kHz) | (dBm/3 kHz)
Bottom -19.9 -19.7 -16.8 8.0 24.8 Complied
Middle -20.4 -19.8 -17.1 8.0 25.1 Complied
Top -19.4 -18.5 -15.9 8.0 23.9 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: 802.11n / HT40 / MCS0O / MIMO / Port 1 / PWL 15/ 9 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 / MCSO / MIMO / Port 2/ PWL 15/ 9 dBi Antenna Group
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UL INTERNATIONAL GERMANY GMB
TEST REPORT VERSION 1.0

H

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 13/ 9 dBi Antenna Group

Output Output Output
Power Power Power Port 1+2+3 Limit _
Channel Port 1 Port 2 Port 3 Combined Margin Result
Output Power | (dBm/3kHz) (dB)
(dBm/3 (dBm/3 (dBm/3 (dBm/3 kHz)
kHz) kHz) kHz)
Bottom -15.8 -16.4 -15.3 -11.0 8.0 19 Complied
Middle -16.8 -16.4 -16.2 -11.7 8.0 19.7 Complied
Top -15.7 -14.3 -16.0 -10.5 8.0 18.5 Complied

Result: Pass

Results: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 1 / PWL 13 /9 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: 802.11b /20 MHz /5.5 Mbps / MIMO / Port 2/ PWL 13 /9 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: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 3/ PWL 13 /9 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: 802.11qg /20 MHz / 6 Mbps / MIMO / Port 1+2+3 / PWL 13/ 9 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel Output Duty Cycle Output Output Duty Cycle Output
Power Correction Power Power Correction Power
(dBm/3 kHz) (dB) (dBm/3 kHz) (dBm/3 kHz) (dB) (dBm/3 kH2)
Bottom -21.3 0.2 -21.1 -21.6 0.2 -21.4
Middle -23.7 0.2 -23.5 -23.9 0.2 -23.7
Top -22.0 0.2 -21.8 -21.4 0.2 -21.2
Port 3
Output Corrected
Channel Power Duty Cycle Output
Correction
(dBm/3 (dB)I Power
kHz) (dBm/3 kHz)
Bottom -21.3 0.2 -21.1
Middle -23.6 0.2 -23.4
Top -21.9 0.2 -21.7
Output Output Output Port 1“.L2+3
Power Power Power Combined Ui .
Channel Port 1 Port 2 Port 3 ?’zf/fl):rt B3l M(«’:\jrg)ln Result
@ms3 | @m3 | @Bma | qamg | o
kHz) kHz) kHz) kHz)
Bottom -21.1 -21.4 -21.1 -16.4 8.0 24.4 Complied
Middle -23.5 -23.7 -23.4 -18.8 8.0 26.8 Complied
Top -21.8 -21.2 -21.7 -16.8 8.0 24.8 Complied

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

UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

Transmitter Power Spectral Density (continued)
Results: 802.11g /20 MHz / 6 Mbps / MIMO / Port 1/ PWL 13 /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: 802.11qg /20 MHz / 6 Mbps / MIMO / Port 2/ PWL 13/ 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: 802.11g / 20 MHz / 6 Mbps / MIMO / Port 3/ PWL 13 /9 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+3/ PWL 13/ 9 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel Output Duty Cycle Output Output Duty Cycle Output
Power Correction Power Power Correction Power
(dBm/3 kHz) (dB) (dBm/3 kHz) (dBm/3 kHz) (dB) (dBm/3 kH2)
Bottom -23.2 0.4 -22.8 -24.0 0.4 -23.6
Middle -24.8 0.4 -24.4 -24.4 0.4 -24.0
Top -23.3 0.4 -22.9 -23.6 0.4 -23.2
Port 3
Output Corrected
Channel Power Duty Cycle Output
Correction
(dBm/3 (dB) Power
kHz) (dBm/3 kHz)
Bottom -22.4 0.4 -22.0
Middle -24.4 0.4 -24.0
Top -23.2 0.4 -22.8
Output Output Output Port 14.'2+3
Power Power Power Combined Ui .
Channel Port 1 Port 2 Port 3 ggwgrt M(zérg)ln Result
@Bms3 | @BmB | @BmE | gamg | oo
kHz) kHz) kHz) kHz)
Bottom -22.8 -23.6 -22.0 -18.0 8.0 26 Complied
Middle -24.4 -24.0 -24.0 -19.4 8.0 27.4 Complied
Top -22.9 -23.2 -22.8 -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 / MCS0 / MIMO / Port 1 / PWL 13/ 9 dBi Antenna Group
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

Transmitter Power Spectral Density (continued)
Results: 802.11n / HT20 / MCSO / MIMO / Port 2/ PWL 13/ 9 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: 802.11n / HT20 / MCS0 / MIMO / Port 3/ PWL 13/ 9 dBi Antenna Group
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Transmitter Power Spectral Density (continued)

Results: 802.11n / HT40 / MCSO / MIMO / Port 1+2+3/ PWL 13/ 9 dBi Antenna Group

Port 1 Port 2
Corrected Corrected
Channel Output Duty Cycle Output Output Duty Cycle Output
Power Correction Power Power Correction Power
(dBm/3 kHz) (dB) (dBm/3 kHz) (dBm/3 kHz) (dB) (dBm/3 kH2)
Bottom -24.7 0.6 -24.1 -21.9 0.6 -21.3
Middle -25.6 0.6 -25.0 -21.8 0.6 -21.2
Top -25.5 0.6 -24.9 -23.3 0.6 -22.7
Port 3
Output Corrected
Channel Power Duty Cycle Output
Correction
(dBm/3 (dB) Power
kHz) (dBm/3 kHz)
Bottom -21.7 0.6 211
Middle -25.7 0.6 -25.1
Top -25.1 0.6 -24.6
Output Output Output Port 1J.'2+3
Power Power Power Combined Ui .
Channel Port 1 Port 2 Port 3 ggw:rt M(zérg)ln Result
@Bms3 | @BmB | @BmB | ggmg | oo
kHz) kHz) kHz) kHz)
Bottom -24.1 -21.3 -21.1 -17.2 8.0 25.2 Complied
Middle -25.0 -21.2 -25.1 -18.6 8.0 26.6 Complied
Top -24.9 -22.7 -24.6 -19.2 8.0 27.2 Complied

Result: Pass
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Transmitter Power Spectral Density (continued)

Results: 802.11n / HT40 / MCS0 / MIMO / Port 1/ PWL 13 /9 dBi Antenna Group
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Transmitter Power Spectral Density (continued)
Results: 802.11n / HT40 / MCSO / MIMO / Port 2/ PWL 13 /9 dBi Antenna Group
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Transmitter Power Spectral Density (continued)

Results: 802.11n / HT40 / MCS0 / MIMO / Port 3/ PWL 13 /9 dBi Antenna Group

Spectrum

T
A

Spectrum

T
A

Ref Level 2,00 d2m Offset 12.00d3 & RBW 3 kHz

Ref Level 2,00 dEm  Offset 12002 @ RBW 3 k2
> att 0B SWT  3Ems  VBW 10kHz  Mode Auto FFT o Att 0k SWT  3Ems  VBW 10kHz Mode Auts FFT
5GL Count 300/300 5GL Count 300/300
@ LR View @ LR View
1[11 21.74 dBm 11[1] 25.74 dBm
2.42198590 GHz, 2.43690590 GHz|
10 db; 10 db;
208 Iy 208 &
o wm - Iim TIMITIPRTEIFIEA PRI 0 e
=0 b i T =0 b —
-5C dBrr £ -5C dBrr
50 db f 50 dBm—
3048 \ 70 dB m
— m |
a0 db; a0 db;
CF 2.422 GHz 32000 pts Span 60.0 iHz CF 2.437 GHz 32000 pts Span 60.0 MHz
) )
CHANNRAED e CHRNANEY e
11503783 11503783

Date: 28 NCW_ 2018 15:48:55

Date: 28 NCW_ 2018 15:53:58

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

111

25.00 dBm|
244198590 GHz

-10dB:

20 4B

-30 dBm—

ML

P

<0 dB

50 o

60 dBm—

Vi,

a0 de:

CF 2.442 GHz

32000 pts

.

] LU

11904763
Date: 26, H0V. 2018 16:05:02

Span 60.0 MHz

Top Channel

Middle Channel

Page 127 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: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 1+2+3+4 / PWL 12 /9 dBi Antenna Group

Port
Output Output Output Output 1+2+3+4
Power Power Power Power Combined Limit i
Channel Port 1 Port 2 Port 3 Port 4 Output M(?jrg)m Result
@Bm/3 | @Bm/3 | @Bm/3 | (@Bm3 | Power | (d@BmM/3kHz)
kHz) kHz) kHz) kHz) (dBm/3
kHz)
Bottom -17.8 -18.4 -17.5 -19.5 -12.2 8.0 20.2 | Complied
Middle -18.7 -19.2 -18.5 -20.8 -13.2 8.0 21.2 | Complied
Top -17.8 -18.8 -18.0 -19.9 -12.5 8.0 20.5 | Complied

Result: Pass

Results: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 1 / PWL 12 /9 dBi Antenna Group
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Transmitter Power Spectral Density (continued)
Results: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 2/ PWL 12 /9 dBi Antenna Group
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Transmitter Power Spectral Density (continued)

Results: 802.11b /20 MHz /5.5 Mbps / MIMO / Port 3/ PWL 12 /9 dBi Antenna Group
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Transmitter Power Spectral Density (continued)

Results: 802.11b /20 MHz / 5.5 Mbps / MIMO / Port 4 / PWL 12 /9 dBi Antenna Group
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Transmitter Power Spectral Density (continued)
Results: 802.11g /20 MHz / 6 Mbps / MIMO / Port 1+2+3+4 / PWL 12 /9 dBi Antenna Group

Port 1 Port 2
Corrected Output
Channel Output | Duty Cycle | Gy Powrar Duty Cycle | Corrected
Power Correction Power (@Bm/3 Correction | Output Power
(dBm/3 kHz) (dB) (dBm/3 kH2) KH2) (dB) (dBm/3 kHz)
Bottom -22.5 0.2 -22.3 -24.0 0.2 -23.8
Middle -25.9 0.2 -25.7 -24.3 0.2 -24.1
Top -23.2 0.2 -23.0 -24.5 0.2 -24.3
Port 3 Port 4
Corrected Output
Channel Output Duty Cycle Output Povx?er Duty Cycle Corrected
Power Correction Power (@Bm/3 Correction | Output Power
(dBm/3 kHz) (dB) (dBm/3 kH2) KH2) (dB) (dBm/3 kHz)
Bottom -24.2 0.2 -24.0 -24.2 0.2 -24.0
Middle -23.7 0.2 -23.5 -20.1 0.2 -19.9
Top -19.7 0.2 -19.5 -19.7 0.2 -19.5
Corrected | Corrected | Corrected | Corrected Port
Output Output Output Output 1+2+.3+4
Power Power Power Power | Combined Limit Margin
Channel Output Result
Port 1 Port 2 Port 3 Port 4 (dBm/3kHz) | (dB)
Power
(dBm/3 (dBm/3 (dBm/3 (dBm/3 (dBm/3
kHz) kHz) kHz) kHz) kHz)
Bottom -22.3 -23.8 -24.0 -24.0 -17.4 8.0 25.4 | Complied
Middle -25.7 -24.1 -23.5 -19.9 -16.7 8.0 24.7 | Complied
Top -23.0 -24.3 -19.5 -19.5 -15.1 8.0 23.1 | Complied

Result: Pass
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TEST REPORT VERSION 1.0

Transmitter Power Spectral Density (continued)
Results: 802.11g /20 MHz / 6 Mbps / MIMO / Port 1/ PWL 12 /9 dBi Antenna Group
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Transmitter Power Spectral Density (continued)

Results: 802.11qg /20 MHz / 6 Mbps / MIMO / Port 2/ PWL 12 /9 dBi Antenna Group
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Transmitter Power Spectral Density (continued)
Results: 802.11g / 20 MHz / 6 Mbps / MIMO / Port 3/ PWL 12 /9 dBi Antenna Group

Spectrum ] [ Spectrum ] s
Ref Level 2,00 d2m  Offset 12.00d2 & REW 3kHz RefLevel 2.00 dem  Offset 12.00 db & RBW 3 kHz
o Att 0ds SWT  24ms  VBW 10kHz Mode Auto FFT o att 10de SWT  44ms  VBW 10kHz  Mode Auto FFT
SGL Count 300/300 Count 3004300
@ 1Rm Yiew @ 1Rm View
M1[1] 24.22 dBm| Mi[1] -23.66 dBm)
2.419473200 GH| 2.436982190 GHz|
10 dB =10 cle|
20 db -20 dB

.

|

,M

a0 de -a0 dBm
CF 2.412 GHz 32000 pts Span 30.0 MHz CF 2.437 GHz 32001 pts $Span 30,0 MHz
——— - UL )
il ] ANARRARR) e ] (X
11909763 11906763

[Cate: 9 SEP.2019 142541
Bottom Channel Middle Channel
Spectrum E‘

Ref Level 2.00 d3m  Offset 12.00d2 & RBW 3 kHz
o Att 20de SWT  44ms  VBW 10kdz  Mode suto FFT

5GL Count 300/300
@ 17m View

Date: 28, MO 2018 1519059

1011 10.68 dBm
2.461985470 GHz,

-10dB:

20 4B

3048

<0 dB

50 o

60 dBm—

70 dBm—

[l

a0 de:

CF 2.462 GHz 82000 pts Span 80.0 MHz

] LU

11904763
Date: 20.HCV. 2018 15:29:17

Top Channel

@ Page 135 of 510 FCC 15.247 WLAN - Template Version
14



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

UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

Transmitter Power Spectral Density (continued)
Results: 802.11g /20 MHz / 6 Mbps / MIMO / Port 4 / PWL 12 /9 dBi Antenna Group
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Transmitter Power Spectral Density (continued)
Results: 802.11n / HT20 / MCSO0 / MIMO / Port 1+2+3+4 / PWL 12 /9 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 -23.9 0.4 -23.5 -23.3 0.4 -22.9
Middle -26.8 0.4 -26.4 -26.9 0.4 -26.5
Top -23.9 0.4 -23.5 -24.4 0.4 -24.0
Port 3 Port 4
Corrected Output
Channel Output | Duty Cycle |~ duee 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 -22.8 0.4 -22.4 -22.1 0.4 -21.7
Middle -23.0 0.4 -22.6 -20.9 0.4 -20.5
Top -24.4 0.4 -24.0 -20.0 0.4 -19.6
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 -23.5 -22.9 -22.4 -21.7 -16.6 8.0 24.6 | Complied
Middle -26.4 -26.5 -22.6 -20.5 -17.2 8.0 25.2 Complied
Top -23.5 -24.0 -24.0 -19.6 -16.3 8.0 24.3 | Complied

Result: Pass
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Transmitter Power Spectral Density (continued)

Results: 802.11n /HT20 / MCSO / MIMO / Port 1 / PWL 12 /9 dBi Antenna Group
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Transmitter Power Spectral Density (continued)

Results: 802.11n / HT20 / MCS0 / MIMO / Port 2/ PWL 12 /9 dBi Antenna Group
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Transmitter Power Spectral Density (continued)

Results: 802.11n / HT20 / MCSO / MIMO / Port 3/ PWL 12 /9 dBi Antenna Group

Spectrum
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Transmitter Power Spectral Density (continued)

Results: 802.11n / HT20 / MCS0 / MIMO / Port 4/ PWL 12 /9 dBi Antenna Group
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Transmitter Power Spectral Density (continued)

Results: 802.11n / HT40 / MCSO / MIMO / Port 1+2+3+4 / PWL 12 /9 dBi Antenna Group

Port 1 Port 2
Corrected Output
Channel Output Duty Cycle Output Povrl)er Duty Cycle Corrected
Power Correction Power (@Bm/3 Correction | Output Power
(dBm/3 kHz) (dB) (dBm/3 kH2) KH2) (dB) (dBm/3 kHz)
Bottom -23.4 0.6 -22.8 -23.3 0.6 -22.7
Middle -23.3 0.6 -22.7 -26.3 0.6 -25.7
Top -25.4 0.6 -24.8 -26.6 0.6 -26.0
Port 3 Port 4
Corrected Output
Channel Output Duty Cycle Output Povrl)er Duty Cycle Corrected
Power Correction Power (@Bm/3 Correction | Output Power
(dBm/3 kHz) (dB) (dBm/3 kH2) KH2) (dB) (dBm/3 kHz)
Bottom -19.7 0.6 -19.1 -23.3 0.6 -22.7
Middle -24.7 0.6 -24.1 -21.4 0.6 -20.8
Top -26.6 0.6 -26.0 -21.9 0.6 -21.3
Corrected | Corrected | Corrected | Corrected Port
Output Output Output Output 1+2+3+4
Power Power Power Power | Combined Limit Margin
Channel | pqy g Port 2 Port 3 Port 4 Output | o 2k Hz (dB) Result
Power ( )
(dBm/3 (dBm/3 (dBm/3 (dBm/3 (dBm/3
kHz) kHz) kHz) kHz) kHz)
Bottom -22.8 -22.7 -19.1 -22.7 -15.5 8.0 23.5 Complied
Middle -22.7 -25.7 -24.1 -20.8 -16.9 8.0 24.9 Complied
Top -24.8 -26.0 -26.0 -21.3 -18.0 8.0 26 Complied

Result: Pass
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Transmitter Power Spectral Density (continued)

Results: 802.11n / HT40 / MCSO / MIMO / Port 1 / PWL 12 /9 dBi Antenna Group
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Transmitter Power Spectral Density (continued)

Results: 802.11n / HT40 / MCSO / MIMO / Port 2/ PWL 12 /9 dBi Antenna Group
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Transmitter Power Spectral Density (continued)

Results: 802.11n / HT40 / MCS0O / MIMO / Port 3/ PWL 12 /9 dBi Antenna Group
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