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TEST REPORT VERSION 1.0

ISSUE DATE: 16 JANUARY 2020
Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 3/ PWL 7 /23 dBi Antenna Group
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 4/ PWL 7/ 23 dBi Antenna Group
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCSO0O / MIMO / Port 1+2+3+4 / PWL 7 / 23 dBi Antenna Group

Port 1 Port 2
Channel PSD Duty Cycle Corrected PSD Duty Cycle Corrected
4Bm /MH Correction PSD dBm /MH Correction PSD
(dBm /MH2) (dB) (dBm /MHz) | (dBm /MHZ) (dB) (dBm /MHZ)
Bottom -10.8 0.4 -10.4 -11.2 0.4 -10.8
Middle -11.2 0.4 -10.8 -11.3 0.4 -10.9
Top -11.1 0.4 -10.7 -10.7 0.4 -10.3
Port 3 Port 4
Channel PSD Duty Cycle Corrected PSD Duty Cycle Corrected
dBm /MH Correction PSD dBm /MH Correction PSD
(dBm /MHZ) (dB) (dBm /MHz) | (4Bm /MHZ) (dB) (dBm /MHz)
Bottom -11.4 0.4 -11.0 -10.9 0.4 -10.5
Middle -12.0 0.4 -11.6 -10.6 0.4 -10.2
Top -11.9 0.4 -11.5 -10.8 0.4 -10.4
Corrected | Corrected | Corrected | Corrected Combined
PSD Port PSD Port PSD Port PSD Port P .
PSD Limit Margin
Channel 1 2 3 4 . (dB) Result
(dBm (dBm (dBm (dBm /(MH';) (dBm/MHz)
/MHZz) /MHZz) /MHZz) /MHZz)
Bottom -10.4 -10.8 -11.0 -10.5 -4.6 -3.3 1.3 Complied
Middle -10.8 -10.9 -11.6 -10.2 -4.8 -3.3 1.5 Complied
Top -10.7 -10.3 -11.5 -10.4 -4.7 -3.3 1.4 Complied
Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac /20 MHz / MCSO / MIMO / Port 1 / PWL 7/ 23 dBi Antenna Group
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / 20 MHz / MCSO / MIMO / Port 2/ PWL 7/ 23 dBi Antenna Group
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Results: 802.11ac / 20 MHz / MCSO / MIMO / Port 3/ PWL 7 /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 7 / 23 dBi Antenna Group

= Spectrum =
Ref Laval 12.00 d6m  Offset 12.00 03 & RBW 1 Mnz Ref Laval 12.00 d6m  Offset 12.00 03 & RBW 1 Mnz
Att WdE SWI 5Tps  VBW IMAz Mode Auto FFT o att WdE SWI 5Tps  VBW IMAz Mode Auto FFT
Count 300/300 Count 300/300
@ LFm Viaw @ LFm Viaw
Mi[1] 10,85 dBm - mMi[1] 10,55 dBm|
5.177496020 GHz| 5.222031160 GHz|
0cd
w — —
= ————
/ \ . / \
l / i
i \ r \
/ \ i

AN s
-70 di
-80 dBm:
22001 pts Spon 30.0 MHz CF 5.22 GHz 22001 pts Spon 30.0 MHz
— — e ——————— —_— —
I e Vo L Qe ¥

11806763 11906763

Date: 18 SEP 2019 064202 Oete: 19.5EF 2019 064428

Bottom Channel Middle Channel
oo

Spectrum ] [:

Ref Level 12.00 dém  Offset 12.00 c3 & RBW 1 MMz
o AT 1008  SWT 5Tps YBW 3 MHZ  Mode Auto FFT

Count 25/300
@ LRm Viaw

mMi[1] 10,77 dBm)|
5.243053340 GHz|
oen i
-10 de /_ = __\
20 dB - Y
-0 !' 1Y
)

-70 di
80 dim
CF 5.24 GHx 3?012 pts Spon 30.0 MHz
— —————————
I | Measuring... QIREERESE MO e
11806763

Date: 19.5EP 2019 06:56:38

Top Channel

Page 583 of 828 FCC 15.407 WLAN- Template Vers. 1.4



UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

ISSUE DATE: 16 JANUARY 2020

Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n / HT40 / MCSO / MIMO / Port 1+2+3+4 / PWL 9/ 23 dBi Antenna Group

Port 1 Port 2
Channel PSD Duty Cycle Corrected PSD Duty Cycle Corrected
4Bm /MH Correction PSD dBm /MH Correction PSD
(dBm /MH2) (dB) (dBm /MHz) | (dBm /MHZ) (dB) (dBm /MHZ)
Bottom -12.4 0.4 -12.0 -12.1 0.4 -11.7
Top -12.3 0.4 -11.9 -12.5 0.4 -12.1
Port 3 Port 4
Channel PSD Duty Cycle Corrected PSD Duty Cycle Corrected
dBm /MH Correction PSD dBm /MH Correction PSD
(dBm /MHZ) (dB) (dBm /MHz) | (4Bm /MHZ) (dB) (dBm /MHz)
Bottom -12.7 0.4 -12.3 -12.2 0.4 -11.8
Top -12.9 0.4 -12.5 -12.7 0.4 -12.3
Corrected | Corrected | Corrected | Corrected Combined
PSD Port PSD Port PSD Port PSD Port i .
PSD Limit Margin
Channel 1 2 4 - (dB) Result
(dBm (dBm (dBm (dBm /(MHrZ") (dBm/MHz)
/MHZz) /MHZz) /MHZz) /MHZz)
Bottom -12.0 -11.7 -12.3 -11.8 -5.9 -3.3 2.6 Complied
Top -11.9 -12.1 -12.5 -12.3 -6.2 -3.3 2.9 Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n / HT40 / MCSO/ MIMO / Port 1 / PWL 9/ 23 dBi Antenna Group

Spectrum
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Results: 802.11n / HT40 / MCSO / MIMO / Port 2/ PWL 9/ 23 dBi Antenna Group
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11n / HT40 / MCSO / MIMO / Port 3/ PWL 9/ 23 dBi Antenna Group
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Results: 802.11n / HT40 / MCS0O / MIMO / Port 4 / PWL 9/ 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 9/ 23 dBi Antenna Group

Port 1 Port 2
Channel PSD Duty Cycle Corrected PSD Duty Cycle Corrected
4Bm /MH Correction PSD dBm /MH Correction PSD
(dBm /MH2) (dB) (dBm /MHz) | (dBm /MHZ) (dB) (dBm /MHZ)
Bottom -13.5 0.4 -13.1 -13.5 0.4 -13.1
Top -13.5 0.4 -13.1 -13.6 0.4 -13.2
Port 3 Port 4
Channel PSD Duty Cycle Corrected PSD Duty Cycle Corrected
dBm /MH Correction PSD dBm /MH Correction PSD
(dBm /MHZ) (dB) (dBm /MHz) | (4Bm /MHZ) (dB) (dBm /MHz)
Bottom -14.4 0.4 -14.0 -14.1 0.4 -13.7
Top -14.6 0.4 -14.2 -14.3 0.4 -13.9
Corrected | Corrected | Corrected | Corrected Combined
PSD Port PSD Port PSD Port PSD Port i .
PSD Limit Margin
Channel 1 2 4 - (dB) Result
(dBm (dBm (dBm (dBm /(MHrZ") (dBm/MHz)
/MHZz) /MHZz) /MHZz) /MHZz)
Bottom -13.1 -13.1 -14.0 -13.7 -7.4 -3.3 4.1 Complied
Top -13.1 -13.2 -14.2 -13.9 -7.6 -3.3 4.3 Complied

Result: Pass
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Transmitter Maximum Power Spectral Density (continued)
Results: 802.11ac / HT40 / MCSO / MIMO / Port 1 / PWL 9/ 23 dBi Antenna Group
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / HT40 / MCSO / MIMO / Port 3/ PWL 9/ 23 dBi Antenna Group
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Results: 802.11ac / HT40 / MCS0O / MIMO / Port 4 / PWL 9/ 23 dBi Antenna Group
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Transmitter Maximum Power Spectral Density (continued)

Results: 802.11ac / HT80 / MCSO / MIMO / Port 1+2+3+4 / PWL 9/ 23 dBi Antenna Group

Port 1 Port 2
Channel Duty Cycle Corrected Duty Cycle Corrected
PSD : PSD :
4Bm /MH Correction PSD dBm /MH Correction PSD
(dBm /MH2) (dB) (dBm /MHz) | (dBm /MHZ) (dB) (dBm /MHZ)
Single -17.3 0.5 -16.8 -17.2 0.5 -16.7
Port 3 Port 4
Channel PSD Duty Cycle Corrected PSD Duty Cycle Corrected
dBm /MH Correction PSD dBm /MH Correction PSD
(dBm /MH2) (dB) (dBm /MHz) | (4Bm /MHZ) (dB) (dBm /MHz)
Single -17.8 0.5 -17.3 -17.7 0.5 -17.2
Corrected | Corrected | Corrected | Corrected Combined
PSD Port PSD Port PSD Port PSD Port . .
Channel 1 2 3 4 . (dB) Result
(dBm (dBm (dBm (dBm /(MHrZ") (dBm/MHz)
/MHZz) /MHZz) /MHZz) /MHZz)
Single -16.8 -16.7 -17.3 -17.2 -11.0 -3.3 7.7 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 9/ 23 dBi Antenna Group

Spectrum k2 Spectrum k2
RefLevel 12.00 dém  Offset 12.00 c3 @ RBW 1 Mnz RefLevel 12.00 dém  Offset 12,00 d5 & RBW 1 MHz
Att W0eE  SWI 17ps  VBW 3MAz  Mode Auto FET Att 1Wde  SWT 1Tps  VBW 3MHz  Mode Auto FET
Count 300,200 Count 37300
@ LRm Viaw 1Rm Wiew
M1[1] -17.28 dBm| T Mi[1] 17.15 dBm|
522247590 GHz 5.20843300 GHz|
(1 0 o
-10 dB -10 dBen
- 3 ] N, .
20 dn L~ N e VA B - 20 dBen ~ Lo b e )
| H { \
20d ; + -30 dam 1 I‘l
| | ] |
=40 i T ¥ 40 dBm 1 \
0 / -50 dBm /
60 dB, -60 @/ P
-70 db -70 dBm
-£0 dem -80 dBm—
CF §.21 GHx 3?012 pts Spon 120.0 MHz CF 5.21 GHz 3_2001 pts Span 120.0 MHz
Il [ L )| 1 easurin... EEARAINNS W
11508763 11805763
Oete: 19.SEP 2019 171855 Date: 15.JUL.2015 121827

Single Channel Port 1

Single Channel Port 2

=]

Spectrum ]

Ref Laval 12.00 dém

po ALt 10 d&

Offset 12.00 638 & RBW 1 MHz

SWT 1Tps  VBW 3MHz  Mode Auto FFT

=]

RefLeval 12.00 dém  Offset 12.00 63 & RBW 1 MHz

b Att W0eE  SWI 17ps  VBW 3MHz  Mode uto FET
Count 300,300 Count 10,300
@ LFm Viaw @ LFm Viaw
M1[1] -17.82 dim| Mi[1] -17.70 dBm|
5.19491050 GHz 520383140 GHz
(1 (1
.10 d8 10d
04 P ~ e 204 D S e Y
20 B 'l it ¢ f T 1
[} ! f
20 d t + 20d : t
\ f |
|
40 B ; } 40 B a Y
/ \ / !
/ \
50 db = 50 dB -
60 dB 0d
-0 d -70 db
-£0 dem -£0 dem
CF §.21 GHx 3?012 pts Spon 120.0 MHz CF §.21 GHx 3?012 pts Spon 120.0 MHz
Il [ Il ] Heasuring...” QENRARND 08 nn
11505763 11806763
Oete: 15.JUL 2019 121509 Oete: 15.JUL 2019 122015

Single Channel Port 3

Single Channel Port 4
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5.2.6. 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)(1),(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

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. Inaccordance with FCC KDB 414788, an alternative test site may be used for the measurement below

30 MHz (The OATS / SAC comparison data is available upon request). Therefore the result from the
semi-anechoic chamber tests is shown in this section of the test report.

In accordance with 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).

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

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 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 18 | CH 36
e Terminated Ports 1+2+3+4 | n Mode | MCSO|B.W. 20 MHz | PWL 18 | CH 44
e Terminated Ports 1+2+3+4 | ac Mode | MCSO | B.W. 20 MHz | PWL 18 | CH 48

Measurements below 30 MHz were performed in a semi-anechoic chamber SR1/ 2 (Asset Number
1603665) at a distance of 3 m. 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 m.

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

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

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.
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Transmitter Cabinet Radiated Emissions (continued)

Notes (continued):

9. Final measurements were performed on the marker frequencies and the results entered into the table
below. The test receiver resolution bandwidth was set to 9 kHz, using a max-peak detector and span big
enough to see the whole emission.

10. 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.

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

12. EMC32 V10.1.0 Software was used for these measurements.

Test Setup:
l- NI DM —————————————————— I— —— = — =
| | |
| . |
I EUT with |
. Test |
| Terminated Measurement Filter/Am L :
I Ports Antennas P l | Receiver :
| ! .
; | | |
: | . |
|
I ISDOW(Tr | I SR2 operating |
I upply SR1 semi anechoic chamber I I room I
|
J

— e o o o o EE o EE EE EE EE EE o o EE Em Em e mm = == o) —-—— = = = -
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Transmitter Cabinet Radiated Emissions (continued)

Results: 802.11a/20 MHz / 6 Mbps / Terminated Ports 1+2+3+4 / PWL 18/ CH 36

Frequency Ant_enn_a MaxPeak Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpV/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
1401
130:
120:
110:
1uu:
%01
% 70 ——
& 60
E-III:
40:
30: * *e Y * +
s01
10l
u“ —t : : — : : —t : t —
Bk 20 30 50 100k 200 300 500 1M 2M 3M SM O 1OM 20 30M
Frequencyin 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 18/ CH 44

Frequency Antenna MaxPeak Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpV/m) (dB)
0.027 Horizontal 69.85 117.60 47.75 Complied

Plot : 9 k HZ to 30 MHz

Full Spectrum

141

130

1210
1110

FCC Part 15 magn

Lewvel in dEuY

20

0 ——————————+———+——+——+————+————+—

Sk 20 30 50 100k 200 300 500 1M 2ZM 3M SM T0M 20 30M
Freguency in Hz

Result: Pass

@ Page 595 of 828 FCC 15.407 WLAN- Template Vers. 1.4



UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1
TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter Cabinet Radiated Emissions (continued)
Results: 802.11ac / 20 MHz / MCSO / Terminated Ports 1+2+3+4 / PWL 18/ CH 48

Frequency Antenna Peak Level Limit Margin

(MHz) Polarization (dBpv/m) (dBpV/m) (dB) AL

No criticals spurious emissions was found

Plot : 9 k HZ to 30 MHz

Full Spectrum

FCC Part 15 magn

Lewvel in dBu'

0 —rt } } } } } } —rt t t —
Ok 20 30 50 100k 200 300 500 1M ZM 3M  SM T0M 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)(1),(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

ANSI C63.10 Sections 6.3 and 6.5

Frequency Range 30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 20
Relative Humidity (%): 30
Notes:
1. In accordance with 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).

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

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 18 | CH 36
e Terminated Ports 1+2+3+4 | n Mode | MCSO | B.W. 20 MHz | PWL 18 | CH 44
e Terminated Ports 1+2+3+4 | ac Mode | MCSO | B.W. 20 MHz | PWL 18 | CH 48

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

Measurements below 1 GHz were performed in a semi-anechoic chamber SR1/ 2 (Asset Number
1603665) at a distance of 3 m. 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 m to 4 m.

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.

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.

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

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:
|- NI DM —————————————————— I— —— = — =
I ' .
| : |
[ EUT with |
. Test |
| Terminated Measurement Filter/Am L :
| Ports Antennas P B Receiver :
| : I I
| | I :
| | I I
|
I ISDOW(Tr | I SR2 operating |
I upply SR1 semi anechoic chamber I ' room I
|
J

— e o o o o EE o EE EE EE EE EE o o EE Em Em e mm = == o) —-—— = = = -
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Transmitter Cabinet Radiated Emissions (continued)

Results: 802.11a/20 MHz / 6 Mbps / Terminated Ports 1+2+3+4 / PWL 18/ CH 36

Frequency Antenna MaxPeak Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpV/m) (dB)
54.165 Vertical 15.43 40.00 24.57 Complied
334.733 Horizontal 28.46 46.00 17.54 Complied
392.600 Horizontal 30.32 46.00 15.68 Complied
Plot : 30 MHz to 1 GHz
55T FLCPartt5
50T
45T
40
T
a 35T
=
£+
H
& 30 .
25T
20
15+ *
10 ——— : : : ——— |
30K 50 B0 B0 100M 200 300 400 500 BO0 1G
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 18/ CH 44

Frequency Antenna MaxPeak Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpV/m) (dB)
36.930 Vertical 30.85 40.00 9.15 Complied
54.570 Vertical 20.39 40.00 19.61 Complied
283.755 Horizontal 34.45 46.00 11.55 Complied
Plot : 30 MHz to 1 GHz
55T FLCPartt5
50T
45T
40
. 1
@ 35T *
£+
T
& 30T
—
25T
20 *
15T
10 —t—t— : : : : ——— |
30K 50 B0 B0 100M 200 300 400 500 BO0 1G

Frequency in Hz

Result: Pass
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Transmitter Cabinet Radiated Emissions (continued)

Results: 802.11ac / 20 MHz / MCSO / Terminated Ports 1+2+3+4 / PWL 18/ CH 48

Frequency Antenna MaxPeak Level Limit Margin Result
(MHz) Polarization (dBpV/m) (dBpV/m) (dB)
36.930 Vertical 31.24 40.00 8.76 Complied
54.570 Vertical 20.50 40.00 195 Complied
276.555 Horizontal 32.07 46.00 13.93 Complied
Plot : 30 MHz to 1 GHz
55T FLCPartt5
50T
45T
40
T
a 35T
=
£+ &
R ¢
—
25T
20- *
15T
10 : —t—t— : : : : ——— |
30K 50 B0 B0 100M 200 300 400 500 BO0 1G
Frequency in Hz

Result: Pass
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Transmitter Cabinet Radiated Emissions (continued)

Test Summary:

Test Engineer: Krume Ivanov Test Dates: | 04 April 2019 &
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 I1.G.1, 11.G.2, I.G.3, Il.G.5 & II.G.6

ANSI C63.10 Sections 6.3 and 6.6

Frequency Range 1 GHz to 40 GHz

Environmental Conditions:

Temperature (°C): 20to 22
Relative Humidity (%): 30to 51
Notes:
1. In accordance with 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).

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

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 above 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 18 | CH 36
e Terminated Ports 1+2+3+4 | n Mode | MCSO |B.W. 20 MHz | PWL 18 | CH 44
e Terminated Ports 1+2+3+4 | ac Mode | MCSO | B.W. 20 MHz | PWL 18 | CH 48

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

Pre-scans above 1 GHz were performed in a semi-anechoic chamber SR1/ 2 (Asset Number 1603665)
with absorber on the floor at a distance of 3 m. The EUT was placed at a height of 1.5 m above the test
chamber floor in the centre of the chamber turntable. All measurement antennas were placed at a fixed
height of 1.5 m 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 absorber on the floor
at a distance of 3 m. 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 m to 4 m.

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.

@ Page 602 of 828 FCC 15.407 WLAN - Template Vers. 1.4




UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter Cabinet Radiated Emissions (continued)

Notes (continued):

8. The emissions shown at frequencies approximately 5.1 GHz to 5.3 GHz on the 1 GHz to 18 GHz are the
EUT fundamental for the tested channel.

9. 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.

10. 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.

11. 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.

12. EMC32 V10.1.0 Software was used for these measurements.

13. 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 18 | CH 36
e Terminated Ports 1+2+3+4 | ac Mode | MCSO | B.W. 20 MHz | PWL 18 | CH 48

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

15. 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.

16. 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.

17. 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.

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

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

Test Setup:

l-_______________________'I I———-——-'

I ' '

| : |

[ EUT with |

. Test

1 Terminated Measurement Filter/Amp 1 I Recel I

I Ports Antennas I I ecever ]

I ' '

' I

| I I :

| | I

1 Power . 1 I

I S | | SR2 operating |

I upply SR1 semi anechoic chamber I ' room [

|
— e mm mm mm Em mm Em Em Em mm Em Em Em Em Em mm Em mm o mm o = o= o) i |
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Transmitter Cabinet Radiated Emissions (continued)

Results: 802.11a/20 MHz / 6 Mbps / Terminated Ports 1+2+3+4 / PWL 18/ CH 36

Frequency
(MHz)

Antenna
Polarization

MaxPeak Level
(dBpV/m)

Average Limit
(dBpV/m)

Margin
(dB)

Result

3869.100

Vertical

47.97

54.00

6.03

Complied

Plot: 1 GHz to 18 GHz

et

Level in dBuV

T T

20 t . ; i I e i
1G 2G 3G 4G 5G 6 8 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 18/ CH 44

Frequency Antenna MaxPeak Level | Average Limit Margin

(MHz) Polarization (dBpv/m) (dBpv/m) (dB) AL

No spurious emissions were detected

Plot: 1 GHz to 18 GHz

0T

251 ‘
0T 5.219000000 GHz

82,673 BV
75T

[

55+ FGC Part 15

Lewel in dBu'

20 f f t t t —t—t—t i
1G 2G Kle 4G 56 & ] 106G 186G
Frequency in Hz

Result: Pass

@ Page 606 of 828 FCC 15.407 WLAN - Template Vers. 1.4



UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1
TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter Cabinet Radiated Emissions (continued)
Results: 802.11ac / 20 MHz / MCSO / Terminated Ports 1+2+3+4 / PWL 18/ CH 48

Frequency Antenna MaxPeak Level | Average Limit Margin

(MHz) Polarization (dBpv/m) (dBpv/m) (dB) AL

No spurious emissions were detected

Plot: 1 GHz to 18 GHz

0T

851

T ‘
1 5.245000000 GHz

el 81.541 dBpV

[

55+ FGC Part 15

Lewel in dBu'

20 f f t t t —t—t—t i
1G 2G Kle 4G 56 & ] 106G 186G
Frequency in Hz

Result: Pass

@ Page 607 of 828 FCC 15.407 WLAN- Template Vers. 1.4



UL INTERNATIONAL GERMANY GMBH

TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

ISSUE DATE: 16 JANUARY 2020

Transmitter Cabinet Radiated Emissions (continued)

Results: 802.11a/20 MHz / 6 Mbps / Terminated Ports 1+2+3+4 / PWL 18/ CH 36

Frequenc Antenna MaxPeak Level | Average Limit Marain

(ﬁ/IHz) g 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 18/ CH 48

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

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.

7. Transmitter Conducted Spurious Emissions

Test Summary:

Test Engineer: Abdoufataou Salifou Test Date: 02 August 2019
Test Sample Serial Number: 192.168.0.60

Test Site Identification SR 9

FCC Reference: Parts 15.407(b)(1),(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): 22
Relative Humidity (%): 45
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 a HT20 SISO mode
showed worst case results. Therefore final transmitter conducted spurious emissions measurements were
performed with the EUT set to the worst case a | 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 top channel only and PWL as refer to section 4.3.

6. 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@5GHz) 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.

7. 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

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

According to FCC KDB 789033 D02 Section I.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

10. Relevant directional Antenna Gain was added for each type of listed Antenna Groups.

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

12. 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.

13. 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.
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Transmitter Conducted Spurious Emissions (continued)

Test Setup:

> Laptop PC

Power Supply

EUT | RFFilter L3l RF Attenuator f—>| Test Receiver
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Transmitter Conducted Spurious Emissions (continued)

8 dBi Antenna Group

Results: 802.11a/HT20/6 MBits / Port 1 / PWL 18/ CH 48/ 8 dBi Antenna Group

Frequenc Analyzer Ground Antenna 4-Port MIMO Corrected Peak
(ﬁ/IHz) y Peak Level Reflection Factor Gain Antenna Factor Level (dBm)
(dBm) (dB) (dBi) (dB)
No spurious emissions were detected
Corrected EIRP(dBm) Cog;leeI(rthd
Fr?ﬁﬂt:_'ezr;cy Peak Level ;%E\I/ITP Strength d:;m:/'/t M(?jrg;n Result
(dBm) ( Fapétorp) Peak Level (dBpVvim)
(dBuV/m)
No spurious emissions were detected

Results: 802.11a/HT20/6 MBits / Port 1/ PWL 18/ CH 48/ 8 dBi Antenna Group

Spectrum I k- Spectrum I k-
Ref Lavel -30.00 dém  Offset 12.00 05 @ RBW 100 kHz Ref Lavel -30.00 dém  Offset 12.00 05 @ RBW 100 kHz
o ant 0d8 SWT 37505 @ VBW 300kHz  Mode Auto FFT o ant Qg8 SWT Llms @ VBW 300kHz  Mode Auto FFT
@ 1P iew @ 1P iew
I Mi[1] 6,10 dE I Mi[1]
18,904150 M

-40 dioer - 1 40 e

-0 d -0 de

£0 B £0 B

-0 dim — -0 dem—t - ! . ' ! ' !

Mg Bncrtnidhh A

e LT ekt it o T W, B AN

0 A T VY ey

-100 d -100 gBm.

110 ¢ 110 ¢
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CF 15,0045 MHz 32“2 pts Span 26.991 MHz Start 30.0 MHz 32“2 pts Stop 1.0 GHz

- — -
e Vo G vo

11806763 11806763
ate: 2 ALG.2019 075317 ate: 2 ALG.2019 075525

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: 802.11a/HT20/6 MBits / Port 1 / PWL 17/ CH 48/ 9 dBi Antenna Group

Frequency | Analyzer Peak Level Gﬂ“’“’?d Ante_nna AR IO Corrected Peak Level
(MH2) (dBm) reflection Ga|_n Antenna (dBm)
Factor (dB) (dBi) Factor (dB)
836.600 -80.32 4.7 9.0 6.02 -60.60
EIRP(dBm) | Cconverted
Frequenc CEEsiEe to EIRP Al Limit Margin
(l(\J/IHz) y Peak Level (dBpv/m) Strength (dBpv/m) (dg) Result
(dBm) Fatl:tor Peak Level H
(dBpV/m)
836.600 -60.60 95.20 34.60 46.0 11.40 Complied

Results: 802.11a/HT20/6 MBits / Port 1 / PWL 17/ CH 48/ 9 dBi Antenna Group

Spectrum I k- Spectrum I L
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 ALt CE O OBWT AT us @ VBW 300 kHz  Mode Auto FFT po ALt 8 BWT L1lms @ VBW 300 kdz  Mode Auto FFT
@ 1P iew @ 1P iew
i Mi[1] i Mi[1]
18 .\I_I
=40 di =40 di
0 dim: 0 dim:
€0 diy £0 dB
-£0 dim- -£0 dbm-
= ‘
:'.‘:'."\'-h L et ot e b et A,
-0 di R P e L Ty
~100 ¢ ~100 ¢&m:
-110 ¢ -110 ¢
120 dém- 120 dém-
Start 9.0 kHz 320!2 pts Stop 30.0 MHz Stort 30.0 MHz 320!2 pts — Stop 1.0 GHz
G vo wne o
11806763 11806763
Date: 2 AUG. 2019 10:40:02 Date: 2 AUG.2019 103641

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: 802.11a/HT20 /6 MBits / Port 1 / PWL 13/ Ch 48/ 23 dBi Antenna Group

Frequenc Analyzer Peak Ground Antenna 4-Port MIMO Corrected Peak
(ﬁ/IHz) y Level Reflection Factor Gain Antenna Factor Level (dBm)
(dBm) (dB) (dBi) (dB)
No spurious emissions were detected
EIRP(dBm) | COpverted
Frequency Coirzcize to EIRP e Limit Margin
Peak Level Strength Result
(MHz) dBm) (dBpV/m) Peak Level (dBpV/m) (dB)
Factor (dBuV/m)

No spurious emissions were detected

Results: 802.11a/HT20 /6 MBits / Port 1 / PWL 13/ Ch 48/ 23 dBi Antenna Group

—] —]
Spectrum I k- Spectrum I k-
Ref Lavel -23.00 dém  Offset 12.00 d5 & RBW 100 kHz Ref Lavel -23.00 dém  Offset 12.00 d5 & RBW 100 kHz
o Att Oce  SWT 37.9us @ VBW 300 kHz  Mode Auto FFT po ALt Oce  SWT L1ms @ VBW 300 kHiz  Mode Auto FFT
@ 1P iew @ 1P iew
i Mi[1] 10 d i Mi[1] 87.04 dbm|
1 60 M _ 709.9030 MHz
<) dBr =40 dbrmr
-50 di -50 di
€0 diy £0 dB
| e - &0 d
",
Mt L v
60 dim
T Pt Ao Foef o]
~100 ¢ ~100 ¢
-110 ¢ -110 ¢
120 dém- 120 dém-
Start 9.0 kHz 320!2 pts — Stop 30.0 MHz Stort 30.0 MHz 320!2 pts — Stop 1.0 GHz
| COCUTRE™ ) e Vo
11805763 11805763
Date: 2 AUG.2019 104343 Date: 2 AUG.2019 104811

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: 2 August 2019
Test Sample Serial Number: 192.168.0.60

Test Site Identification SR 9

FCC Reference: Parts 15.407(b)(1),(6),(7) & 15.209(a)

Test Method Used:

FCC KDB 789033 D02 Section I1.G.1, 11.G.2, II.G.3, II.G.5 & II.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
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 a HT20 SISO mode
showed worst case results. Therefore final Transmitter Cabinet Radiated Emissions measurements were
performed with the EUT set to the worst case a | SISO mode.

5. The final transmitter conducted spurious emissions were performed with the EUT set to the bottom, middle
& top channels and PWL as refer to section 4.3.

6. 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@5GHz) 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.

7. 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.

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

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

10. According to FCC KDB 789033 D02 Section 11.G.1e) a no ground reflection factor is required.

11. Relevant directional Antenna Gain was added for each type of listed Antenna Groups.

12. According to FCC KDB 662911 D01 Section E)3)(iii) referring Section E)2)c); a factor 10 log(Nant) dB,
(where Nanr is the number of outputs) was added. As 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.
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Transmitter Conducted Spurious Emissions (continued)

Notes (continued):

14. 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)

15. 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 f—>| Test Receiver
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Transmitter Conducted Spurious Emissions (continued)

8 dBi Antenna Group

Results: 802.11a/HT20 /6MBits / SISO/ Port 1/ PWL 18/ 8 dBi Antenna Group

Peak Detector / CH 36

Frequenc Analyzer Peak Ground Antenna 4-Port MIMO Antenna Corrected
(I(\q/IHz) y Level Reflection Gain Factor Peak Level
m actor [ m
(dBm) F (dB) (dBi) (dB) (dBm)
6907.000 -54.89 0.0 8.0 6.02 -40.87
20165.600 -55.46 0.0 8.0 6.02 -41.44
Corrected EIRPIC[ENT) Colr:]ive?(r:ited
Frequency to EIRP Peak Limit Margin
(MHz) Peak Level (dBpv/m) Strength (dBpv/m) (dB) Result
(dBm) Fapcl:tor Peak Level H
(dBpV/m)
6907.000 -40.87 95.20 54.33 68.2 13.87 Complied
Converted
Frequenc Corrected Elgpé?:gn) Field Average Marain
(ﬁ/IHz) y Peak Level dBuV/ Strength Limit (ng) Result
(dBm) ( e tOT) Peak Level | (dBuv/im)
(dBpV/m)
20165.600 -41.44 95.20 53.76 54.0 0.24 Complied
RMS Detector/ CH 36
Anlsll/)lléer Duty Cycle Ground Antenna 4-Port MIMO Corrected
Frequency Level Correction | Reflection Gain (dBi) Antenna Factor RMS Level
(MHz) (dBm) (dB) Factor (dB) (dB) (dBm)
6906.675 -59.36 0.3 0.0 8.0 6.02 -45.04
Converted
Frequenc Corrected Eltzpé?:g]) Field Average Marain
(ﬁ/le) y RMS Level (dBpv/m) Strength Limit (ng) Result
(dBm) Fa*(‘:tor RMS Level | (dBpV/m)
(dBpVv/m)
6906.770 -45.04 95.2 50.16 54 3.84 Complied

Result: Pass
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Transmitter Conducted Spurious Emissions (continued)

Results: 802.11a/HT20 /6 MBits / SISO/ Port 1/ PWL 18/ 8 dBi Antenna Group

Peak Detector/ CH 44

Analyzer Peak G“’”Ud Antenna 4-Port MIMO Corrected
Frequency Reflection :
(MH2) Level Factor Ga|_n Antenna Factor Peak Level
(dBm) (dBi) (dB) (dBm)
(dB)
6959.920 -56.45 0.0 8.0 6.02 -42.43
20157.450 -55.56 0.0 8.0 6.02 -41.54
Converted
Corrected BIREE B Field .
Frequency Peak Level to EIRP Strength Peak Limit Margin Result
(MHz) (dBm) (dBpVv/m) Peak Level (dBpV/m) (dB)
Factor
(dBuV/m)
6959.920 -42.43 95.20 52.77 68.2 15.43 Complied
Converted
Frequenc Coesien EItT)PE((IjIEFtn) A Average Margin
q y Peak Level Strength Limit 9 Result
(17, (dBm) (dFBa%\t/(l) rrn) Peak Level | (dBpV/m) (dB)
(dBuV/m)
20157.450 -41.54 95.20 53.66 54.0 0.34 Complied
RMS Detector / CH 44
Frequenc An;‘,l%éer Duty Cycle R(é;frl(()elé'[:gn Antenna 4-Port MIMO Corrected
q y Correction Gain Antenna Factor RMS Level
(MHz) Level (dB) Factor (dBi) (dB) (dBm)
(dBm) (dB)
6960.000 -64.12 0.3 0.0 8.0 6.02 -49.80
Converted
Frequenc Corrected Elgpé?:gn) Field Average Marain
q y RMS Level Strength Limit 9 Result
(MHz) (dBm) (@BuYIM) | RMS Level | (dBuvim) (dB)
(dBuV/m)
6960.000 -49.80 95.2 45.40 54 8.6 Complied

Result: Pass
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Transmitter Conducted Spurious Emissions (continued)

Results: 802.11a/HT20/6MBits / SISO/ Port 1/ PWL 18 /8 dBi Antenna Group

Peak Detector/ CH 48

Frequenc Analyzer Peak | Ground Reflection Antenna 4-Port MIMO Corrected
(I(\q/le) y Level Factor (dB) Gain Antenna Factor Peak Level
(dBm) (dBi) (dB) (dBm)
6986.710 -56.93 0.0 8.0 6.02 -42.91
15725.370 -52.19 0.0 8.0 6.02 -38.16
Converted
Corrected EIRP(dBm) Field o :
Frequency to EIRP Peak Limit Margin
(MH2) Peak Level dBuV/ Strength dBuV/ (dB) Result
(dBm) ( Fatl:torrn) Peak Level (L)
(dBpV/m)
6986.710 -42.91 95.20 52.29 68.2 15.91 Complied
15725.375 -38.16 95.20 57.02 68.2 11.18 Complied
RMS Detector/ CH 48
An;aéer Duty Cycle Ground Antenna 4-Port MIMO Corrected
Frequency Level Correction | Reflection Gain (dBi) Antenna Factor RMS Level
(MHz) (dBm) (dB) Factor (dB) (dB) (dBm)
6986.710 -63.30 0.3 0.0 8.0 6.02 -48.98
15722.115 -63.90 0.3 0.0 8.0 6.02 -49.58
Converted
Frequenc Corrected Elgpé?sgn) Field Average Marain
(ﬁ/IHz) y RMS Level dBuV/ Strength Limit (dg) Result
(dBm) ( Fa*éto':‘) RMS Level | (dBuvim)
(dBuV/m)
6986.710 -48.98 95.2 46.22 54 7.78 Complied
15722.115 -49.58 95.2 45.62 54 8.38 Complied

Result: Pass
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Transmitter Conducted Spurious Emissions (continued)

Results: 802.11 a/HT20/6 MBits / SISO/ Port 1/ PWL 18/ 8 dBi Antenna Group

Plots: 1 GHz to 10 GHz

Spectrum

Spectrum

Ref Laval -10.00 dém  Offset 12.00 d5 & RBW 1 MHz

<B)
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Bottom Channel (CH 36) Middle Channel (CH 44)
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—
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Stop 10.0 GHz
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(CH 48)

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see table above.
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Transmitter Conducted Spurious Emissions (continued)

Results: 802.11a/HT20/6 MBits / SISO/ Port 1/ PWL 18/ 8 dBi Antenna Group

Plots: 10 GHz to 25 GHz

Spectrum [“.? Spectrum [H'P
Ref Laval -10.00 dém  Offset 12.00 d5 & RBW 1 MHz Ref Laval -10.00 dém  Offset 12.00 d5 & RBW 1 MHz
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Bottom Channel (CH 36)

Spectrum ] [“,P
Ref Laval -10.00 dém  Offset 12.00 d5 & RBW 1 MHz
po ALt Oce  SWT EOms & VBW 3 MHz  Mode Auto Swiep
Count 300,300
@ 1P Yiew @ 2Pm View
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Note: This plot is a pre-scan and for indication purposes only. For final measurements, see table above.
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TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

ISSUE DATE: 16 JANUARY 2020

Transmitter Conducted Spurious Emissions (continued)

Results: 802.11a/HT20/6 MBits / SISO/ Port 1/ PWL 18/ 8 dBi Antenna Group

Plots: 25 GHz to 40 GHz

Ref Laval -23.00 dém  Offset 12.00 d5 & RBW 1 MHz
At Oce  SWT EOms & VBW 3 MHz  Mode Auto Swiep
Count 300,300 P&

Ref Laval -23.00 dém  Offset 12.00 d5 & RBW 1 MHz
po ALt Oce  SWT EOms & VBW 3 MHz  Mode Auto Swiep
Count 300,300 P&

@ 1P Yiew @ 2Pm View
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Bottom Channel (CH 36) Middle Channel (CH 44)
Spectrum ] [“g‘?
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@ 1P Yiew @ 2Pm View
mMi[1] 73.92 dBm)|
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Top Channel (CH 48)

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see table above.
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ISSUE DATE: 16 JANUARY 2020

Transmitter Conducted Spurious Emissions (continued)

9 dBi group

Results: 802.11a/HT20 /6MBits / SISO/ Port 1/ PWL 17 /9 dBi Antenna Group

Peak Detector / CH 36

Frequenc Analyzer Peak | Ground Reflection Antenna 4-Port MIMO Corrected
(I(\:]/IHz) y Level Factor Gain Antenna Factor Peak Level
(dBm) (dB) (dBi) (dB) (dBm)
6906.770 -57.00 0.0 9.0 6.02 -41.97
Converted
Corrected S e B Field - )
Frequency Peak L | to EIRP Strenath Peak Limit Margin R It
(MH2) eax Leve (dBuV/m) g (dBpVv/m) (dB) esu
(dBm) Factor Peak Level
(dBpV/m)
6906.770 -41.97 95.20 53.23 68.2 14.97 Complied
RMS Detector/ CH 36
Analyzer
Frequency R ICD:Lcj)tr)rle%}[/i((:)lr(1e RSfrIc()ez?ign PUTIE . © it g o) Rc’:l\c/)lrsricé\(/egl
(MH2) (Ia??:/ril) (dB) Factor (dB) Gain (dBi) | Antenna Factor (dB) (dBm)
6906.770 -63.25 0.3 0.0 9.0 6.02 -47.93
Converted
Frequenc Corrected Eltzpé?:g]) Field Average Marain
(ﬁ/le) y RMS Level dBuV/ Strength Limit (ng) Result
(dBm) ( Fa*éto':‘) RMS Level | (dBuvim)
(dBpVv/m)
6906.770 -47.93 95.2 47.27 54 6.73 Complied
Result: Pass
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ISSUE DATE: 16 JANUARY 2020

Transmitter Conducted Spurious Emissions (continued)

Results: 802.11a/HT20/6 MBits / SISO/ Port 1 /PWL 17 /9 dBi Antenna Group

Peak Detector/ CH 44

Frequenc Analyzer Peak | Ground Reflection Antenna 4-Port MIMO Corrected
(I(\q/le) y Level Factor (dB) Gain Antenna Factor Peak Level
(dBm) (dBi) (dB) (dBm)
6960.200 -56.95 0.0 9.0 6.02 -41.93
Converted
Frequenc CEEsiEe EItT)PE((IjIEFtn) Al Peak Limit Margin
q y Peak Level Strength 9 Result
(MHz) (dBm) (dBpV/m) Peak Level (dBpV/m) (dB)
Factor (dBpV/m)
6960.200 -41.93 95.20 53.27 68.2 14.93 Complied
RMS Detector / CH 44
AEAS] Duty Cycle Grour!d 4-Port MIMO Corrected
F RMS Correction RE{EEIE Antenna Antenna Factor RMS Level
relt\q/ll;ency Level (dB) Factor Gain (dBi) (dB) (dBm)
L) (dBm) (dB)
6960.200 -64.66 0.3 0.0 9.0 6.02 -49.34
Converted
Frequenc Cresize Eltl?npétljF?Fin) Ak Average Margin
q y RMS Level Strength Limit 9 Result
(MH2) (dBm) (dFBaPé\t/c/)'r“) RMS Level | (dBuVv/m) (dB)
(dBuV/m)
6960.200 -49.34 95.2 45.86 8.14 Complied

Result: Pass
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TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter Conducted Spurious Emissions (continued)

Results: 802.11a/HT20/6MBits / SISO/ Port 1 /PWL 17/ 9 dBi Antenna Group
Peak Detector/ CH 48

Frequenc Analyzer Peak Ground Antenna 4-Port MIMO Corrected
(I(\q/le) y Level Reflection Factor Gain Antenna Factor Peak Level
(dBm) (dB) (dBi) (dB) (dBm)
6986.920 -55.88 0.0 9.0 6.02 -40.86
15723.510 -54.23 0.0 9.0 6.02 -39.21
Converted
Corrected BIREE B Field - .
Frequency K Level to EIRP Strenath Peak Limit Margin Result
(MH2) Peak Level 1 B uvim) 9 (dBpV/m) (dB) esu
(dBm) Factor Peak Level
(dBpV/m)
6986.920 -40.86 95.20 54.34 68.2 13.86 Complied
15723.510 -39.21 95.20 55.99 68.2 12.21 Complied
RMS Detector/ CH 48
An;‘,{%éer Duty Cycle Ground Antenna 4-Port MIMO Corrected
Frequency Level Correction Reflection Gain (dBi) Antenna Factor RMS Level
(MHz) (dBm) (dB) Factor (dB) (dB) (dBm)
6986.920 -62.75 0.3 0.0 8.0 6.02 -47.43
15719.700 -64.69 0.3 0.0 8.0 6.02 -49.37
Converted
Frequenc Corrected Elgpé?sgn) Field Average Marain
(ﬁ/IHz) y RMS Level (dBpv/m) Strength Limit (dg) Result
(dBm) Fa*(‘:tor RMS Level (dBpV/m)
(dBuV/m)
6986.920 -47.43 95.2 47.77 54 6.23 Complied
15719.700 -49.37 95.2 45.83 54 8.17 Complied

Result: Pass
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UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

ISSUE DATE: 16 JANUARY 2020

Transmitter Conducted Spurious Emissions (continued)

Results: 802.11 a/HT20/6 MBits / SISO/ Port 1/ PWL 17 /9 dBi Antenna Group

Plots: 1 GHz to 10 GHz

Spectrum [“-? Spectrum [“.?
Ref Lavel -10.00 dém  Offset 12.00 d5 & RBW 1 MHz Ref Lavel -10.00 dém  Offset 12.00 d5 & RBW 1 MHz
At Oce  SWT Hms @ VBW 3 MHZ  Mode Auto Swiep o ALt Oce  SWT Hms @ VBW 3 MHZ  Mode Auto Swiep
Count 300/300 Count 300/300
@ 1P Yiew @ ZRm View @ 1P Yiew @ ZRm View
mi[1] mzlz]
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-5 dB 20 dB
40 40
&0 di -5 di
-60 dem Er - Ze - -60 dem - b - o :
WL | h“
agmm e
o0 i 50 diy
~100 dBm: ~100 dBm:
Start 1.0 GHz 8?012 pts Stop 10,0 GHz Start 1.0 GHz 8?012 pts Stop 10,0 GHz
Di ] W Yo Di W Yo
11505763 11906763
Date: 2 AUG.2015 08:5T-22 Date: 2 AUG.2015 1032488
Bottom Channel (CH 36) Middle Channel (CH 44)
Spectrum ] [“.?
Ref Lavel -10.00 dém  Offset 12.00 d5 & RBW 1 MHz
o Att Oce  SWT Hms @ VBW 3 MHZ  Mode Auto Swiep
Count 300,200

@ 1P Yiew @ 2Pm View

mi[1]

20 dB m2(2]

-100 dém:

Stort 1.0 GHz 32001 pts
— —

11806763
Oate: 2 AUG.2019 10:00:30

Stop 10.0 GHz

Top Channel (CH 48)

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see table above.
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TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

ISSUE DATE: 16 JANUARY 2020

Transmitter Conducted Spurious Emissions (continued)

Results: 802.11a/HT20/6 MBits / SISO/ Port 1 /PWL 17 /9 dBi Antenna Group

Plots: 10 GHz to 25 GHz

Spectrum [“-? Spectrum [“-?
Ref Laval -10.00 dém  Offset 12.00 d5 & RBW 1 MHz Ref Laval -10.00 dém  Offset 12.00 d5 & RBW 1 MHz
At Oce  SWT EOms & VBW 3 MHz  Mode Auto Swiep po ALt Oce  SWT EOms & VBW 3 MHz  Mode Auto Swiep
Count 300,200 Count 300,300
@ LPE View @ 2Rm View @ LPE View @ 2Rm View
mi[1] 54,50 dBm)| mi[1] 54,95 dBm)|
20.2116 HZ| HZ|
-20 db m2[2] 6 f -20 db m2[2] 20 dBm)
00 GHz
-0 di -0 di
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e W e AN oA v T
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-50 di -50 di
-100 dém: -100 dém:
Start 10.0 GHz 3?“2 pts Stop 25,0 GHz Start 10.0 GHz 3?“2 pts Stop 25.0 GHz
- _ — _
JL ) m ve JL J G vo
11806763 11806763
Oate: 2 AUG. 2019 09-53:08 Dete: 2AUG.2015 102623

Bottom Channel (CH 36)

Ref Laval -10.00 dém  Offset 12.00 d5 & RBW 1 MHz
po ALt Oce  SWT EOms & VBW 3 MHz  Mode Auto Swiep
Count 300,300

@ 1P Yiew @ 2Pm View
mi[1]

20 dB m2(2]

15.719740 GHz|

<20 di

40 diy

-50 di

€0 di

-0 di

-100 dém:

Start 10.0 GHz S?NE pts Stop 25.0 GHz
— S

11806763
Oate: 2 AUG. 2019 100520

Top Channel (CH 48)

Middle Channel (CH 44)

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see table above.
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TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

ISSUE DATE: 16 JANUARY 2020

Transmitter Conducted Spurious Emissions (continued)

Results: 802.11a/HT20/6 MBits / SISO/ Port 1 /PWL 17 /9 dBi Antenna Group

Plots: 25 GHz to 40 GHz

Ref Laval -23.00 dém  Offset 12.00 d5 & RBW 1 MHz
At Oce  SWT B0 ms & VBW 3 MHz
Count 300,300 P&

Mode duta Swiep

po ALt
Count 300,300

Ref Laval -23.00 dém  Offset 12.00 d5 & RBW 1 MHz
Oce  SWT
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Spectrum ) [=
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Note: This plot is a pre-scan and for indication purposes only. For final measurements, see table above.
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TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

ISSUE DATE: 16 JANUARY 2020

Transmitter Conducted Spurious Emissions (continued)

23 dBi Antenna Group

Results: 802.11a/HT20 / 6MBits / SISO/ Port 1/ PWL 13/ 23 dBi Antenna Group

Peak Detector / CH 36

Frequenc Analyzer Peak | Ground Reflection Antenna 4-Port MIMO Corrected
(I(\:]/IHz) y Level Factor Gain Antenna Factor Peak Level
(dBm) (dB) (dBi) (dB) (dBm)
6906.770 -56.85 0.0 14.2 6.02 -36.63
Corrected EIRPIC[ENT) CO'F:IiVe(T&ted
Fre(&t;ezr)lcy Peak Level (SOBE\l/F;P Strength ngk \L/|/m|t M(erg)m Result
(dBm) (Fapcl:tol;n) Peak Level | (@BrV/m)
(dBuV/m)
6906.770 -36.63 95.20 58.57 68.2 9.63 Complied
RMS Detector/ CH 36
Analyzer
Frequency RMS ICD:uty Cyple Gfrloun_d Antenna 4-Port MIMO CorSrectedI
(MHz) Level orrection Reflection Gain (dBi) Antenna Factor RMS Leve
(dB) Factor (dB) (dB) (dBm)
(dBm)
6906.770 -65.65 0.3 0.0 14.2 6.02 -45.13
Converted
Frequenc Corrected Eltzpé?:g]) Field Average Marain
(ﬁ/le) y RMS Level (dBpv/m) Strength Limit (ng) Result
(dBm) Fa*(‘:tor RMS Level | (dBpV/m)
(dBuV/m)
6906.770 -45.13 95.2 50.07 54 3.93 Complied
Result: Pass
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TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter Conducted Spurious Emissions (continued)
Results: 802.11a/HT20/6MBits / SISO/ Port 1 / PWL 13/ 23 dBi Antenna Group
Peak Detector/ CH 44

Frequency AMERTET FES Ground Reflection Ante_nna 4-Port MIMO CoEEEe
(MHz) L) Factor (dB) Gal_n Antenna Factor (dB) el (e
(dBm) (dBi) (dBm)
6959.920 -58.56 0.0 14.2 6.02 -38.34
Corrected EIRP(dBm) Colr;iveel(rjted
Frequency to EIRP s h Peak Limit Margin
(MH2) Peak Level (dBpv/m) trengt (dBpv/m) (dB) Result
(dBm) Fatl:tor Peak Level H
(dBpV/m)
6959.920 -38.34 95.20 56.86 68.2 11.34 Complied
RMS Detector / CH 44
Analyzer
Duty Cycle Ground 4-Port MIMO Corrected
Frelt\q/luHency Fe'\\ﬂ/?l Correction | Reflection GAa?r:e?dnlgi) Antenna Factor RMS Level
L) (dB) Factor (dB) (dB) (dBm)
(dBm)
6960.000 -66.23 0.3 0.0 14.2 6.02 -45.71
Converted
Frequenc Cresize Eltl?npétljF?Fin) Ak Average Margin
(l(\J/IHz) y RMS Level (dBpv/m) Strength Limit (dl_g) Result
(dBm) Fa*(‘:tor RMS Level | (dBpV/m)
(dBuV/m)
6960.000 -45.71 95.2 49.49 54 451 Complied

Result: Pass
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TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

ISSUE DATE: 16 JANUARY 2020

Transmitter Conducted Spurious Emissions (continued)

Results: 802.11a/HT20/6MBits / SISO/ Port 1 / PWL 13/ 23 dBi Antenna Group

Peak Detector/ CH 48

Frequenc Analyzer Peak | Ground Reflection Antenna 4-Port MIMO Corrected
q y Level Factor (dB) . . Antenna Factor Peak Level
(MHz) (dBm) Gain (dBi) (dB) (dBm)
6986.770 -57.14 0.0 14.2 6.02 -36.92
Converted
Frequency Coesien EItT)PE((IjIEFtn) A Peak Limit Margin
(MH2) Peak Level dBuV/ Strength dBuV/ (dB) Result
(dBm) ( Fatl:torrn) Peak Level (dBpV/im)
(dBpV/m)
6986.770 -36.92 95.20 58.28 68.2 9.92 Complied
RMS Detector/ CH 48
An;‘,{%éer Duty Cycle Ground Antenna 4-Port MIMO Corrected
Frequency Level Correction | Reflection Gain (dBi) Antenna Factor RMS Level
(MHz) (dBm) (dB) Factor (dB) (dB) (dBm)
6986.920 -64.96 0.3 0.0 14.2 6.02 -44.44
Converted
Frequenc Cresize Eltl?npétljF?Fin) Ak Average Margin
(l(\J/IHz) y RMS Level dBuV/ Strength Limit (dl_g) Result
(dBm) ( Fa*éto':‘) RMS Level | (dBuvim)
(dBuV/m)
6986.920 -44.44 95.2 50.76 3.24 Complied

Result: Pass
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TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

ISSUE DATE: 16 JANUARY 2020

Transmitter Conducted Spurious Emissions (continued)

Results: 802.11 a/HT20/ 6MBits / SISO/ Port 1/ PWL 13/ 23 dBi Antenna Group

Plots: 1 GHz to 10 GHz

Spectrum [“-? Spectrum [“.?
Ref Lavel -10.00 dém  Offset 12.00 d5 & RBW 1 MHz Ref Lavel -10.00 dém  Offset 12.00 d5 & RBW 1 MHz
At Oce  SWT Hms @ VBW 3 MHZ  Mode Auto Swiep o ALt Oce  SWT Hms @ VBW 3 MHZ  Mode Auto Swiep
Count 300/300 Count 300/300
@ 1P Yiew @ ZRm View @ 1Pk Virw @ 2Rm View
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I ] (N Il ]
11906763 11906763
Date: 2 AUG.2015 105832 Date: 2 AUG.2015 112411
Bottom Channel (CH 36) Middle Channel (CH 44)
Spectrum ] [“.?
Ref Lavel -10.00 dém  Offset 12.00 d5 & RBW 1 MHz
o Att Oce  SWT Hms @ VBW 3 MHZ  Mode Auto Swiep
Count 300,200

@ 1P Yiew @ 2Pm View
mi[1]
-20 db

mz(2]

-100 dém:

Stort 1.0 GHz 32001 pts
— —

11908763
Dete: 2AUG.2015 112024

Stop 10.0 GHz

Top Channel (CH 48)

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see table above.
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UL INTERNATIONAL GERMANY GMBH
ISSUE DATE: 16 JANUARY 2020

TEST REPORT VERSION 1.0

Transmitter Conducted Spurious Emissions (continued)
Results: 802.11 a/HT20/ 6MBits / SISO/ Port 1/ PWL 13/ 23 dBi Antenna Group

Plots: 10 GHz to 25 GHz

Spectrum [“-? Spectrum [“-?

Ref Leval -10.00 dém  Offset 12.00 d5 @ RBW 1 Mz Ref Leval -10.00 dém  Offset 12.00 d5 @ RBW 1 Mz

Att Oog  SWT GOms @ YBW 3MHZ  Mode Auto Swiep o Ate Oog  SWT GOms @ YBW 3MHZ  Mode Auto Swiep
Count 300,300 Count 300,300
@ LPE View @ 2Rm View @ LPE View @ 2Rm View
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— _ —
JL W e i JL J G vo
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Dete: 2AUG.2015 11:05:18 Oete: 2 AUG.2015 1115004

Bottom Channel (CH 36) Middle Channel (CH 44)

Spectrum
Ref Laval -10.00 dém  Offset 12.00 d5 & RBW 1 MHz

po ALt Oce  SWT EOms & VBW 3 MHz  Mode Auto Swiep
Count 300,300

@ 1P Yiew @ 2Pm View
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-100 dBm
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32001 pts
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)\l W e
11505763

Oate: 2AUG.2019 113356

Top Channel (CH 48)
Note: This plot is a pre-scan and for indication purposes only. For final measurements, see table above.
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UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1
TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter Conducted Spurious Emissions (continued)
Results: 802.11 a/HT20/ 6MBits / SISO/ Port 1 / PWL 13/ 23 dBi Antenna Group
Plots: 25 GHz to 40 GHz

Ref Laval -23.00 dém  Offset 12.00 d5 & RBW 1 MHz Ref Laval -23.00 dém  Offset 12.00 d5 & RBW 1 MHz

At Oce  SWT EOms & VBW 3 MHz  Mode Auto Swiep po ALt Oce  SWT EOms & VBW 3 MHz  Mode Auto Swiep
Count 300,300 P& Count 300,300 P&

@ LPE View @ 2Rm View @ LPE View @ 2Rm View

Mi[1]
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mz(2] mz(2]
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Oate: 2AUG.2019 11:11:02 Date: 2 AUG.2015 111408
Bottom Channel (CH 36) Middle Channel (CH 44)
Spectrum ] [“g‘?
Ref Lavel -25.00 dém  Offset 12.00 d5 & RBW 1 MHz
o Att Oce  SWT EOms & VBW 3 MHz  Mode Auto Swiep
Count 300,300 Pa

@ 1P Yiew @ 2Pm View
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Top Channel (CH 48)

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see table above.
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5.2.8. Transmitter Band Edge Radiated Emissions

Test Summary:

Test Engineers: Krume Ivanov & Test Dates: 22 February 2019 to
Segun Adeniji 20 September 2019
Test Sample Serial Number: 192.168.0.80
Test Site Identification SR 1/2
FCC Reference: Parts 15.407(b)(1),(6),(7), 15.205 & 15.209(a)
FCC KDB 789033 D02 Section I1.G.1, 11.G.2, 1I.G.3, I.G.5 & 1I.G.6
Test Method Used: ,
ANSI C63.10 Sections 6.3 and 6.6

Environmental Conditions:

Temperature (°C): 2210 24

Relative Humidity (%): 2910 33

Notes:

1.

According to FCC KDB 789033 D02 Section II.G.5 & II.G.6 Transmitter Band Edge Radiated Emissions
were performed.

Transmitter Band Edge Radiated Emissions were performed with :
e each type of listed Antenna Groups.
e maximum power setting (PWL) for each supported Bandwdith
e maximum power setting (PWL) for each supported SISO & MIMO modes

As EUT uses different power levels (PWL's) for 20 MHz Bandwidth. The EUT was configured in
following test modes

e Reduced Power Level (PWL) :
o Lower band edge measured with EUT transmitting on the Bottom channel (CH 36).
o Upper band edge measured with EUT transmitting on the Top channel (CH 48)
e Maximum Power Level (PWL) :
o Lower band edge measured with EUT transmitting on the Bottom +1 channel ( CH 40)
0 Upper band edge measured with EUT transmitting on the Top -1 channel (CH 44)

The test receiver was set to RBW: 1 MHZ | VBW: 3 MHz | Sweep time: Auto | Trace mode: max hold |
Span: large enough to capture unwanted band edge emissions with trace stabilizations. Regarding the
reference level settings an Inquiry was made to the FCC and the response confirmed that this test
method was acceptable. With those reference level settings test receiver input was not overloaded due
to fundamental signal being measured.

In accordance with KDB 789033 Section 11.D.v), Method AD (vi), the average measurements were
performed using an increased number of sweeps A value of 300 was used for all measurements as this
number ensured that the requirement Sweep = 2 x Span / RBW is met.

Transmitter Band Edge Radiated Emissions 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 meters above the test chamber floor in the centre of the chamber turntable. Maximum
emission levels were determined by height searching the measurement antenna with tilting function
enabled over the range 1 meter to 4 meters above the test chamber floor, in line with the EUT.

The maximum emissions around band edges were searched & are indicated with a marker placed on
them.
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Transmitter Band Edge Radiated Emissions (continued)

Notes (continued):

8. For transmitters operating in the 5.15-5.25 GHz band: all emissions outside of the 5.15-5.35 GHz band
shall not exceed an EIRP of -27 dBm/MHz. However, there are restricted bands of operation below the
lower band edge at 4.5-5.15 GHz and also above the upper band edge at 5.35-5.46 GHz therefore the
provisions of FCC Part 15.205 apply.

9. As all radiated band edge measurements have been performed with R.B.W. 1 MHz; the limits in dBm /
MHz can be converted to dBuV/m by adding a conversion factor of 95.2 (in accordance with KDB
789033 G.2.d)(iii)).

10. Field strength measurements using peak and average detectors were performed in the restricted bands
below 5.15 GHz and above 5.35 GHz.

11. In accordance with KDB 789033 Section 11.G.1.c) If all peak measurements satisfy the average limit,
then average measurements are not required.

12. 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)

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

14. In accordance with ANSI C63.10 Section 12.7.7.2 Method AD @), for average measurements, data rates
where the EUT was transmitting <98% duty cycle, the duty cycle correction factor calculated in section
5.2.3 was added to the measured result.

Test Setup:

|-_______________________'I I———-——-'

| I I I

| I I I

Test |

I EUT Measurement Filter/Am ] :

I Antennas P I : Receiver [j

| I I I

| I I I

| | I |

I Power b I

I S | | SR2 operating |

I upply SR1 semi anechoic chamber I ' room [

________________________.lI______.l
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Transmitter Band Edge Radiated Emissions (continued)

8 dBi Antenna Group

Results: 802.11a/20 MHz / 6 Mbps / SISO / Port 1 / PWL 15/ 8 dBi Antenna Group

Results: CH36 / Lower Band Edge / Peak

Lower Band Edge Measurement

Result: Pass

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuV/m) (dBuV/m) (dB)
5150.0 58.69 68.2 9.51 Complied
Results: CH36 / Lower Band Edge / Average
Corrected
Frequency Averagl;e DL Cy_cle Average AV_erage Margin I
(MH2) dLeve/ Corrdect|on Level dL|m|/t (dB) Result
(dBuVv/m) (dB) (dBuV/m) (dBuV/m)
5150.0 47.34 0.3 47.64 54.0 6.36 Complied
<:;,§>
= A
b . - a
1 .}II |
]
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11a/20 MHz / 6 Mbps / SISO / Port 1/ PWL 18/ 8 dBi Antenna Group

Results: CH40 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB)
5108.462 59.84 68.2 8.36 Complied
5150.0 57.95 68.2 10.25 Complied
Results: CH40 / Lower Band Edge / Average
Corrected
Frequency A\Iieragl;e I(D:uty Cy_cle Average A\Ii_erage Margin R I
(MHz) dBe\</e/ orrdeé:non Level dBm\1/|/t (dB) esult
(dBuVv/m) (dB) (dBuV/m) (dBuVv/m)
5150.0 47.30 0.3 47.60 54.0 6.4 Complied
Results: CH48 / Upper Band Edge / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuVv/m) (dBuVv/m) (dB)
5350.0 58.19 68.2 10.01 Complied
Results: CH48 / Upper Band Edge / Average
Corrected
Frequency A\Iieraglje Ié):uty Cy.Cle Average AVL‘?fﬁge Margin R |
(MHz) dBe\</e/ orrdeénon Level dBm\1/|/t (dB) esult
(dBuV/m) (dB) @Bpv/imy | (@BRVm)
5350.0 47.19 0.3 47.49 54.0 6.51 Complied
Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)
Results: 802.11a/20 MHz / 6 Mbps / SISO / Port 1/ PWL 18/ 8 dBi Antenna Group

& | e % . o 3 1o
L e eerg - ]
T | L | |
1 '||-, AN
s - o = w e -
I /] -
, 1 =
L F _J—Hv‘J‘J /] L
el I P T P - / [T ST T . ot - tos)
— PR Npg—— I | R N S S SR N S
Lower Band Edge Measurement Upper Band Edge Measurement

Result: Pass

@ Page 639 of 828 FCC 15.407 WLAN- Template Vers. 1.4



UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter Band Edge Radiated Emissions (continued)
Results: 802.11n /20 MHz / MCSO / SISO / Port 1/ PWL 15/ 8 dBi Antenna Group
Results: CH36 / Lower Band Edge / Peak

Lower Band Edge Measurement

Result: Pass

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpV/m) (dBpV/m) (dB)
5150.0 60.27 68.2 7.93 Complied
Results: CH36 / Lower Band Edge / Average
Corrected
Frequency Averagl;e DL Cy_cle Average AV_erage Margin I
(MH2) dLeve/ Corrdect|on Level dL|m|/t (dB) Result
(dBuVv/m) (dB) (dBuV/m) (dBuVv/m)
5150.0 47.38 0.5 47.88 54.0 6.12 Complied
g | ._,u—..&_, .
L
ki i n Ju-'v'!""/ rf
A .mn»-f-ww,c.w.-.- L-_ J.\MM\A:P’:- ' ‘f_,.f'.

Page 640 of 828

FCC 15.407 WLAN - Template Vers. 1.4




UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter Band Edge Radiated Emissions (continued)
Results: 802.11n /20 MHz / MCSO / SISO / Port 1/ PWL 18/ 8 dBi Antenna Group
Results: CH40 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB)
5150.0 58.1 68.2 10.1 Complied
5105.577 59.67 68.2 8.53 Complied
Results: CH40 / Lower Band Edge / Average
Corrected
Frequency RS DL Cy_cle Average AV_erage Margin
(MH2) Level Correction Level Limit (dB) Result
(dBuVv/m) (dB) (dBpv/m) (dBuVv/m)
5150.0 47.3 0.5 47.8 54.0 6.2 Complied
Results: CH48 / Upper Band Edge / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuVv/m) (dBuVv/m) (dB)
5350.0 57.14 68.2 11.06 Complied
Results: CH48 / Upper Band Edge / Average
Corrected
Frequency A\Iieraglje ICD:uty Cy.Cle Average AVL?‘fﬁge Margin R |
(MHz) dBe\</e/ orrdeénon Level dBm\1/|/t (dB) esult
(dBuVv/m) (dB) (dBuV/m) (dBpVv/m)
5350.0 47.12 0.5 47.62 54.0 6.38 Complied
Result: Pass

Page 641 of 828

FCC 15.407 WLAN- Template Vers. 1.4




UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1
TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter Band Edge Radiated Emissions (continued)
Results: 802.11n /20 MHz / MCSO / SISO / Port 1/ PWL 18/ 8 dBi Antenna Group

r o [ =
e S [x=
= ! ol
I |'||' |
i . \J-\I" J| i ll |IJ|
/
f \
S oy Ty Y PP Y AT e e I \l"ﬂ.wm‘-\-.w . e, PO P
Lower Band Edge Measurement Upper Band Edge Measurement

Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11ac /20 MHz / MCSO0 / SISO / Port 1/ PWL 15/ 8 dBi Antenna Group

Results: CH36 / Lower Band Edge / Peak

Lower Band Edge Measurement

Result: Pass

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpV/m) (dBpV/m) (dB)
5150.0 58.60 68.2 9.60 Complied
Results: CH36 / Lower Band Edge / Average
Corrected
Frequency Averagl;e DL Cy_cle Average AV_erage Margin I
(MH2) dLeve/ Corrdect|on Level dL|m|/t (dB) Result
(dBuVv/m) (dB) (dBuV/m) (dBuVv/m)
5150.0 47.38 0.4 47.78 54.0 6.22 Complied
@)
- | __,I._,,_\__!-.\___‘I
= I.I_.r‘“‘“’V“““"“.H
1 .'..II
/"ﬂlﬁ,b.'
[ qi‘-\l,;-un.-r .“I”‘Ifw‘- u_«er._,u}ﬂthJ‘.“ /‘/ :
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11ac /20 MHz / MCSO0 / SISO / Port 1/ PWL 18/ 8 dBi Antenna Group

Results: CH40 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB)
5119.615 59.75 68.2 8.45 Complied
5150.0 58.7 68.2 9.5 Complied
Results: CH40 / Lower Band Edge / Average
Corrected
Frequency RS DL Cy_cle Average AV_erage Margin
(MH2) Level Correction Level Limit (dB) Result
(dBuVv/m) (dB) (dBpv/m) (dBuVv/m)
5150.0 47.3 0.4 47.7 54.0 6.3 Complied
Results: CH48 / Upper Band Edge / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuVv/m) (dBuVv/m) (dB)
5350.0 57.92 68.2 10.28 Complied
Results: CH48 / Upper Band Edge / Average
Corrected
Frequency A\Iieraglje ICD:uty Cy.Cle Average AVL?‘fﬁge Margin R |
(MHz) dBe\</e/ orrdeénon Level dBm\1/|/t (dB) esult
(dBuVv/m) (dB) (dBuV/m) (dBpVv/m)
5350.0 47.15 0.4 4755 54.0 6.45 Complied
Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)
Results: 802.11ac /20 MHz / MCSO0 / SISO / Port 1/ PWL 18/ 8 dBi Antenna Group

I 7 BEEN . 0
mE L h m
2wl | ,'ill ] 2 (‘m‘* .
I i||' | ll
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7 7 [
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e, 1 L, L || TV TR reap A d ot bsnimd arirta]
Lower Band Edge Measurement Upper Band Edge Measurement

Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)
Results: 802.11n /40 MHz / MCSO / SISO / Port 1/ PWL 15/ 8 dBi Antenna Group
Results: CH38 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5150.0 63.87 68.2 4.33 Complied
Results: CH38 / Lower Band Edge / Average
Corrected
Frequency A\Iieragl;e DL Cy_cle Average AV_erage Margin I
(MH2) ; eve/ Corrdect|on Level dL|m|/t (dB) Result
(dBuVv/m) (dB) (dBuV/m) (dBuVv/m)
5150.0 51.42 0.4 51.82 54.0 2.18 Complied
Results: CH46 / Upper Band Edge / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB)
5350.0 56.88 68.2 11.32 Complied
Results: CH46 / Upper Band Edge / Average
Corrected
Frequency A\Iiera?e ICD:uty Cyple Average AV‘?”%ge Margin |
(MHz) | eve/ orrdect|on Level dL|m|/t (dB) Result
(dBuVv/m) (dB) (dBuV/m) (dBpVv/m)
5350.0 46.43 0.4 46.83 54.0 7.17 Complied
g | et | g :"'“'“\
2w i W |
= = |
qm»"‘“'l"’f"w' 7 |;u-_.J_\ I
- JHI‘:‘JW‘_‘MUN“—_ "'"‘"u .MW/"\JJ I-.r\ : 'T“"ﬂ")ﬂ*_\.y‘w\mw..\A"‘\o"ﬂ:"Mnhf{'\.(\MtJ.‘u«\Jw )

Lower Band Edge Measurement

Result: Pass

Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11ac /40 MHz / MCSO0 / SISO / Port 1/ PWL 15/ 8 dBi Antenna Group

Results: CH38 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB)
5150.0 63.32 68.2 4.88 Complied
Results: CH38 / Lower Band Edge / Average
Corrected
Frequency A\Iieragl;e DL Cy_cle Average AV_erage Margin I
(MH2) eve Correction Level Limit (dB) Result
(dBuVv/m) (dB) (dBpV/m) (dBuVv/m)
5150.0 50.53 0.4 50.93 54.0 3.07 Complied
Results: CH46 / Upper Band Edge / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB)
5350.0 57.31 68.2 10.89 Complied
Results: CH46 / Upper Band Edge / Average
Corrected
Frequency A\Iiera?e ICD:uty Cyple Average AV‘?”%ge Margin |
(MHz) eve orrection Level Limit (dB) Result
(dBuv/m) (dB) (dBuV/m) (dBuVv/m)
5350.0 47.18 0.4 47.58 54.0 6.42 Complied
i natn o
[ | Py o
{l |
1 .J".I il
At "‘yjﬁ‘u‘ I |,"I“d!-
IJ.;.-.,.,.:\M'-WM-» 1 .l * ;M e P B o T (RPN YV BT PR B NP | ST
(. B = | NN iy i S |

Lower Band Edge Measurement

Result: Pass

Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11ac /80 MHz / MCS0 / SISO / Port 1/ PWL 15/ 8 dBi Antenna Group

Results: CH42 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpV/m) (dBpV/m) (dB)
5150.0 64.89 68.2 3.31 Complied
Results: CH42 / Lower Band Edge / Average
Corrected
Frequency | AYGEIE | ZOW SR | Average | AVPEE® | wargin Result
{2 (dBuV/m) (dB) ( d;i‘(/e/'m) (dBuV/m) Iz
5150.0 51.69 0.5 52.19 54.0 1.81 Complied
Results: CH42 / Upper Band Edge / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuVv/m) (dBuVv/m) (dB)
5350.0 58.94 68.2 9.26 Complied
Results: CH42 / Upper Band Edge / Average
Corrected
Frequency | AER8¢ | IV AER | Average | A[TEES | wargin Result
iz (dBuV/m) (dB) ( d'éi‘(/e/'m) (dBuV/m) (dB)
5350.0 47.40 0.5 47.90 54.0 6.1 Complied
-t x = [
=k fh—ssies e =Py
| jk‘{ I_I H“ }
oy o™ 'M«*,./-"J“*FM" s ULA,"MUJ)M'J / I! K WY

o S P g R T STy

Lower Band Edge Measurement

Result: Pass

Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11a/ 20 MHz / 6Mbit / MIMO / Port 1+2 / PWL 16/ 8 dBi Antenna Group

Results: CH36 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuVv/m) (dBuVv/m) (dB)
5127.051 59.11 68.2 9.09 Complied
5150.0 57.12 68.2 11.08 Complied
Results: CH36 / Lower Band Edge / Average
reguency | AYSe | o | Cege | AT | g |,
(dBuv/m) (dB) (dByVIm) (dBuVv/m)
5119.615 46.76 0.3 47.06 54.0 6.94 Complied
5150.0 46.32 0.3 46.62 54.0 7.38 Complied

Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)
Results: 802.11a/ 20 MHz / 6Mbit / MIMO / Port 1+2 / PWL 16/ 8 dBi Antenna Group
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Lower Band Edge Measurement
Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11a/ 20 MHz / 6Mbit / MIMO / Port 1+2 / PWL 17 / 8 dBi Antenna Group

Results: CH40 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB)
5096.923 63.82 68.2 4.38 Complied
5150.0 61.81 68.2 6.39 Complied
Results: CH40 / Lower Band Edge / Average
Corrected
Frequency A\Iieragl;e DL Cy_cle Average AV_erage Margin I
(MH2) ; eve/ Corrdect|on Level OIL|m|/t (dB) Result
(dBuVv/m) (dB) (dBuV/m) (dBuVv/m)
5090.0 51.49 0.3 51.79 54.0 2.21 Complied
5150.0 50.73 0.3 51.03 54.0 2.97 Complied
Results: CH48 / Upper Band Edge / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpVv/m) (dBuVv/m) (dB)
5350.0 61.88 68.2 6.32 Complied
5384.615 64.24 68.2 3.96 Complied
Results: CH48 / Upper Band Edge / Average
Corrected
Frequency A\Iieraglle Ié):uty Cy.Cle Average AV?‘fﬁge Margin |
(MHz) | eve/ orrdect|on Level dL|m|/t (dB) Result
(dBuVv/m) (dB) (dBuV/m) (dBpVv/m)
5350.0 51.42 0.3 51.72 54.0 2.28 Complied
5358.461 51.68 0.3 51.98 54.0 2.02 Complied
Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)
Results: 802.11a/ 20 MHz / 6Mbit / MIMO / Port 1+2 / PWL 17 / 8 dBi Antenna Group
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Lower Band Edge Measurement Upper Band Edge Measurement
Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 1+2 / PWL 16/ 8 dBi Antenna Group

Results: CH36 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuVv/m) (dBuVv/m) (dB)
5148.589 58.73 68.2 9.47 Complied
5150.0 57.41 68.2 10.79 Complied
Results: CH36 / Lower Band Edge / Average
reguency | AYSe | o | Cege | AT | g |,
(dBuv/m) (dB) (dByVIm) (dBuVv/m)
5123.717 46.90 0.5 47.40 54.0 6.6 Complied
5150.0 46.57 0.5 47.07 54.0 6.93 Complied

Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 1+2 / PWL 16/ 8 dBi Antenna Group
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Lower Band Edge Measurement
Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 1+2 / PWL 17 / 8 dBi Antenna Group

Results: CH40 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB)
5110.576 63.52 68.2 4.68 Complied
5150.0 62.18 68.2 6.02 Complied
Results: CH40 / Lower Band Edge / Average
Corrected
Frequency A\Iieragl;e DL Cy_cle Average AV_erage Margin I
(MH2) ; eve/ Corrdect|on Level OIL|m|/t (dB) Result
(dBuVv/m) (dB) (dBuV/m) (dBuVv/m)
5090.384 51.54 0.5 52.04 54.0 1.96 Complied
5150.0 50.92 0.5 51.42 54.0 2.58 Complied
Results: CH48 / Upper Band Edge / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpVv/m) (dBuVv/m) (dB)
5350.0 61.64 68.2 6.56 Complied
5422.307 63.72 68.2 4.48 Complied
Results: CH48 / Upper Band Edge / Average
Corrected
Frequency A\Iieraglle Ié):uty Cy.Cle Average AV?‘fﬁge Margin |
(MHz) | eve/ orrdect|on Level dL|m|/t (dB) Result
(dBuVv/m) (dB) (dBuV/m) (dBpVv/m)
5350.0 51.41 0.5 51.91 54.0 2.09 Complied
5373.461 51.68 0.5 52.18 54.0 1.82 Complied
Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)
Results: 802.11n /20 MHz / MCSO / MIMO / Port 1+2 / PWL 17 / 8 dBi Antenna Group
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Lower Band Edge Measurement Upper Band Edge Measurement
Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11ac / 20 MHz / MCSO0 / MIMO / Port 1+2 / PWL 16 / 8 dBi Antenna Group

Results: CH36 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuVv/m) (dBuVv/m) (dB)
5128.076 58.92 68.2 9.28 Complied
5150.0 57.23 68.2 10.97 Complied
Results: CH36 / Lower Band Edge / Average
reguency | AYSe | o | Cege | AT | g |,
(dBuv/m) (dB) (dByVIm) (dBuVv/m)
5127.307 46.88 0.4 47.28 54.0 6.72 Complied
5150.0 46.46 0.4 46.87 54.0 7.13 Complied

Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)
Results: 802.11ac / 20 MHz / MCSO0 / MIMO / Port 1+2 / PWL 16 / 8 dBi Antenna Group
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Lower Band Edge Measurement
Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11ac / 20 MHz / MCSO0 / MIMO / Port 1+2 / PWL 17 / 8 dBi Antenna Group

Results: CH40 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB)
5119.423 63.85 68.2 4.35 Complied
5150.0 61.44 68.2 6.76 Complied
Results: CH40 / Lower Band Edge / Average
Corrected
Frequency A\Iieragl;e DL Cy_cle Average AV_erage Margin I
(MH2) ; eve/ Corrdect|on Level OIL|m|/t (dB) Result
(dBuVv/m) (dB) (dBuV/m) (dBuVv/m)
5090.384 51.50 0.4 51.90 54.0 2.1 Complied
5150.0 50.91 0.4 51.31 54.0 2.69 Complied
Results: CH48 / Upper Band Edge / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpVv/m) (dBuVv/m) (dB)
5350.0 61.36 68.2 6.84 Complied
5396.923 63.67 68.2 4.53 Complied
Results: CH48 / Upper Band Edge / Average
Corrected
Frequency A\Iieraglle Ié):uty Cy.Cle Average AV?‘fﬁge Margin |
(MHz) | eve/ orrdect|on Level dL|m|/t (dB) Result
(dBuVv/m) (dB) (dBuV/m) (dBpVv/m)
5350.0 51.41 0.4 51.81 54.0 2.19 Complied
5355.0 51.67 0.4 52.07 54.0 1.93 Complied
Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11ac / 20 MHz / MCSO0 / MIMO / Port 1+2 / PWL 17 / 8 dBi Antenna Group
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Lower Band Edge Measurement Upper Band Edge Measurement
Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11n /40 MHz / MCSO / MIMO / Port 1+2 / PWL 18/ 8 dBi Antenna Group

Results: CH38 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB)
5147.692 62.67 68.2 5.53 Complied
5150.0 60.44 68.2 7.76 Complied
Results: CH38 / Lower Band Edge / Average
Corrected
Frequency A\Iieragl;e I(D:uty Cy_cle Average A\Ii_erage Margin R I
(MHz) dBe\</e/ orrdeé:non Level dBm\1/|/t (dB) esult
(dBuVv/m) (dB) (dBuV/m) (dBuVv/m)
5150.0 49.08 0.4 49.48 54.0 4.52 Complied
Results: CH46 / Upper Band Edge / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuVv/m) (dBuVv/m) (dB)
5350.0 57.89 68.2 10.31 Complied
5362.115 59.81 68.2 8.39 Complied
Results: CH46 / Upper Band Edge / Average
Corrected
Frequency A\Iieraglje ICD:uty Cy.Cle Average AV‘?fage Margin |
(MHz) | eve/ orrdeénon Level dllgm\]/llt (dB) Result
(dBuVv/m) (dB) (dBuV/m) (dBpVv/m)
5350.0 46.94 0.4 47.34 54.0 6.66 Complied
Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)
Results: 802.11n /40 MHz / MCSO / MIMO / Port 1+2 / PWL 18/ 8 dBi Antenna Group
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Lower Band Edge Measurement Upper Band Edge Measurement

Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11ac / 40 MHz / MCSO0 / MIMO / Port 1+2 / PWL 18 /8 dBi Antenna Group

Results: CH38 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuVv/m) (dBuVv/m) (dB)
5150.0 63.59 68.2 4.61 Complied
Results: CH38 / Lower Band Edge / Average
Frequency | AL | DO | Gloge | A | o |,
{2 (dBuV/m) (dB) ( d'éi‘Qe/Lq) (dBuV/m) Iz
5150.0 51.02 0.4 52.42 54.0 1.58 Complied
Results: CH46 / Upper Band Edge / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuVv/m) (dBuVv/m) (dB)
5350.0 58.52 68.2 9.68 Complied
5363.013 59.12 68.2 9.08 Complied
Results: CH46 / Upper Band Edge / Average
Fequency | Ao | Duvoute | Sleage | A | wagn | gy
iz (dBuV/m) (dB) ( d'éi‘(/e/'m) (dBuV/m) (dB)
5350.0 46.88 0.4 47.28 54.0 6.72 Complied
Result: Pass

Page 663 of 828

FCC 15.407 WLAN- Template Vers. 1.4




UL INTERNATIONAL GERMANY GMBH TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1
TEST REPORT VERSION 1.0 ISSUE DATE: 16 JANUARY 2020

Transmitter Band Edge Radiated Emissions (continued)
Results: 802.11ac / 40 MHz / MCSO0 / MIMO / Port 1+2 / PWL 18/ 8 dBi Antenna Group
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Lower Band Edge Measurement Upper Band Edge Measurement

Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11ac / 80 MHz / MCSO0 / MIMO / Port 1+2 / PWL 18 /8 dBi Antenna Group

Results: CH42 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuVv/m) (dBuVv/m) (dB)
5150.0 65.20 68.2 3.00 Complied
Results: CH42 / Lower Band Edge / Average
Frequency | AL | DO | Gloge | A | o |,
{2 (dBuV/m) (dB) ( d'éi‘Qe/Lq) (dBuV/m) Iz
5150.0 51.86 0.5 52.36 54.0 1.64 Complied
Results: CH42 / Upper Band Edge / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuVv/m) (dBuVv/m) (dB)
5350.0 59.85 68.2 8.35 Complied
5508.654 60.03 68.2 8.17 Complied
Results: CH42 / Upper Band Edge / Average
Fequency | Ao | Duvoute | Sleage | A | wagn | gy
iz (dBuV/m) (dB) ( d'éi‘(/e/'m) (dBuV/m) (dB)
5350.0 47.09 0.5 47.59 54.0 6.41 Complied
Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)
Results: 802.11ac / 80 MHz / MCSO0 / MIMO / Port 1+2 / PWL 18/ 8 dBi Antenna Group
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Lower Band Edge Measurement Upper Band Edge Measurement

Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11a/ 20 MHz / 6Mbit / MIMO / Port 1+2+3 / PWL 13 /8 dBi Antenna Group

Results: CH36 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuVv/m) (dBuVv/m) (dB)
5119.358 59.43 68.2 8.77 Complied
5150.0 56.36 68.2 11.84 Complied
Results: CH36 / Lower Band Edge / Average
reguency | AYSe | o | Cege | AT | g |,
(dBuv/m) (dB) (dByVIm) (dBuVv/m)
5123.589 46.81 0.3 47.11 54.0 6.89 Complied
5150.0 46.33 0.3 46.63 54.0 7.37 Complied

Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11a/ 20 MHz / 6Mbit / MIMO / Port 1+2+3 / PWL 13 /8 dBi Antenna Group
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Result: Pass
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11a/ 20 MHz / 6Mbit / MIMO / Port 1+2+3 / PWL 15/ 8 dBi Antenna Group

Results: CH40 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpVv/m) (dBpVv/m) (dB)
5115.576 63.76 68.2 4.44 Complied
5150.0 61.12 68.2 7.08 Complied
Results: CH40 / Lower Band Edge / Average
Corrected
Frequency A\Iieragl;e DL Cy_cle Average AV_erage Margin I
(MH2) ; eve/ Corrdect|on Level OIL|m|/t (dB) Result
(dBuVv/m) (dB) (dBuV/m) (dBuVv/m)
5090.762 51.54 0.3 51.84 54.0 2.16 Complied
5150.0 50.94 0.3 51.24 54.0 2.76 Complied
Results: CH48 / Upper Band Edge / Peak
Frequency Peak Level Peak Limit Margin Result
(MHz) (dBpVv/m) (dBuVv/m) (dB)
5350.0 57.74 68.2 10.46 Complied
5449.2 59.59 68.2 8.61 Complied
Results: CH48 / Upper Band Edge / Average
Corrected
Frequency A\Iieraglle Ié):uty Cy.Cle Average AV?‘fﬁge Margin |
(MHz) | eve/ orrdect|on Level dL|m|/t (dB) Result
(dBuVv/m) (dB) (dBuV/m) (dBpVv/m)
5350.0 51.45 0.3 51.75 54.0 2.25 Complied
5355.384 51.76 0.3 52.06 54.0 1.94 Complied
Result: Pass

Page 669 of 828

FCC 15.407 WLAN- Template Vers. 1.4




UL INTERNATIONAL GERMANY GMBH
TEST REPORT VERSION 1.0

TEST REPORT NO: UL-RPT-RP-11909763-3216-FCC-UNII1

ISSUE DATE: 16 JANUARY 2020

Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11a/ 20 MHz / 6Mbit / MIMO / Port 1+2+3 / PWL 15/ 8 dBi Antenna Group
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Lower Band Edge Measurement

Result: Pass

Upper Band Edge Measurement
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Transmitter Band Edge Radiated Emissions (continued)

Results: 802.11n /20 MHz / MCSO / MIMO / Port 1+2+3 / PWL 13/ 8 dBi Antenna Group

Results: CH36 / Lower Band Edge / Peak

Frequency Peak Level Peak Limit Margin Result
(MHz) (dBuVv/m) (dBuVv/m) (dB)
5120.769 58.90 68.2 9.3 Complied
5150.0 57.27 68.2 10.93 Complied
Results: CH36 / Lower Band Edge / Average
reguency | AYSe | o | Cege | AT | g |,
(dBuv/m) (dB) (dByVIm) (dBuVv/m)
5120.0 46.77 0.5 47.27 54.0 6.73 Complied
5150.0 46.34 0.5 46.84 54.0 7.16 Complied

Result: Pass
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TEST REPORT VERSION 1.0

Transmitter Band Edge Radiated Emissions (continued)
Results: 802.11n /20 MHz / MCSO / MIMO / Port 1+2+3 / PWL 13/ 8 dBi Antenna Group
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Lower Band Edge Measurement
Result: Pass
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	Results: 802.11ac / 20 MHz / MCS0 / Terminated Ports 1+2+3+4 / PWL 18 / CH 48
	Result: Pass

	Transmitter Conducted Spurious Emissions
	Test Summary:
	Environmental Conditions:
	Notes:
	Transmitter Conducted Spurious Emissions (continued)
	Transmitter Conducted Spurious Emissions (continued)
	8 dBi Antenna Group
	Results: 802.11a / HT20 / 6 MBits / Port 1 / PWL 18 / CH 48 / 8 dBi Antenna Group
	Results: 802.11a / HT20 / 6 MBits / Port 1 / PWL 18 / CH 48 / 8 dBi Antenna Group
	Result: Pass
	Results: 802.11a / HT20 / 6 MBits / Port 1 / PWL 17 / CH 48 / 9 dBi Antenna Group
	Results: 802.11a / HT20 / 6 MBits / Port 1 / PWL 17 / CH 48 / 9 dBi Antenna Group
	Result: Pass
	Results: 802.11a / HT20 / 6 MBits / Port 1 / PWL 13 / Ch 48 / 23 dBi Antenna Group
	Results: 802.11a / HT20 / 6 MBits / Port 1 / PWL 13 / Ch 48 / 23 dBi Antenna Group
	Result: Pass
	Transmitter Conducted Spurious Emissions (continued)
	Test Summary:
	Environmental Conditions:
	Notes:
	Transmitter Conducted Spurious Emissions (continued)
	Notes (continued):
	Results: 802.11a / HT20 / 6MBits / SISO / Port 1 / PWL 18 / 8 dBi Antenna Group
	Result: Pass
	Results: 802.11a / HT20 / 6 MBits / SISO / Port 1 / PWL 18 / 8 dBi Antenna Group
	Result: Pass
	Results: 802.11a / HT20 / 6MBits / SISO / Port 1 /  PWL 18 / 8 dBi Antenna Group
	Result: Pass
	Results: 802.11 a / HT20 / 6 MBits / SISO / Port 1 / PWL 18 / 8 dBi Antenna Group
	Transmitter Conducted Spurious Emissions (continued)
	Results: 802.11a / HT20 / 6 MBits / SISO / Port 1 / PWL 18 / 8 dBi Antenna Group
	Transmitter Conducted Spurious Emissions (continued)
	Results: 802.11a / HT20 / 6 MBits / SISO / Port 1 / PWL 18 / 8 dBi Antenna Group
	9 dBi group
	Results: 802.11a / HT20 / 6MBits / SISO / Port 1 / PWL 17 / 9 dBi Antenna Group
	Result: Pass
	Results: 802.11a / HT20 / 6 MBits / SISO / Port 1 / PWL 17 / 9 dBi Antenna Group
	Result: Pass
	Results: 802.11a / HT20 / 6MBits / SISO / Port 1 / PWL 17 / 9 dBi Antenna Group
	Result: Pass
	Results: 802.11 a / HT20 / 6 MBits / SISO / Port 1 / PWL 17 / 9 dBi Antenna Group
	Transmitter Conducted Spurious Emissions (continued)
	Results: 802.11a / HT20 / 6 MBits / SISO / Port 1 / PWL 17 / 9 dBi Antenna Group
	Transmitter Conducted Spurious Emissions (continued)
	Results: 802.11a / HT20 / 6 MBits / SISO / Port 1 / PWL 17 / 9 dBi Antenna Group
	Results: 802.11a / HT20 / 6MBits / SISO / Port 1 / PWL 13 / 23 dBi Antenna Group
	Result: Pass
	Transmitter Conducted Spurious Emissions (continued)
	Results: 802.11a / HT20 / 6MBits / SISO / Port 1 / PWL 13 / 23 dBi Antenna Group
	Result: Pass
	Results: 802.11a / HT20 / 6MBits / SISO / Port 1 / PWL 13 / 23 dBi Antenna Group
	Result: Pass
	Results: 802.11 a / HT20 / 6MBits / SISO / Port 1 / PWL 13 / 23 dBi Antenna Group
	Transmitter Conducted Spurious Emissions (continued)
	Results: 802.11 a / HT20 / 6MBits / SISO / Port 1 / PWL 13 / 23 dBi Antenna Group
	Transmitter Conducted Spurious Emissions (continued)
	Results: 802.11 a / HT20 / 6MBits / SISO / Port 1 / PWL 13 / 23 dBi Antenna Group

	Transmitter Band Edge Radiated Emissions
	Test Summary:
	Environmental Conditions:
	Notes:
	Transmitter Band Edge Radiated Emissions (continued)
	Transmitter Band Edge Radiated Emissions (continued)
	8 dBi Antenna Group
	Results: 802.11a / 20 MHz / 6 Mbps / SISO / Port 1 / PWL 15 / 8 dBi Antenna Group
	Results: CH36 / Lower Band Edge / Peak
	Results: CH36 / Lower Band Edge / Average
	Transmitter Band Edge Radiated Emissions (continued)
	Results: 802.11a / 20 MHz / 6 Mbps / SISO / Port 1 / PWL 18 / 8 dBi Antenna Group
	Results: CH40 / Lower Band Edge / Peak
	Results: CH40 / Lower Band Edge / Average
	Results: CH48 / Upper Band Edge / Peak
	Results: CH48 / Upper Band Edge / Average
	Result: Pass
	Transmitter Band Edge Radiated Emissions (continued)
	Results: 802.11a / 20 MHz / 6 Mbps / SISO / Port 1 / PWL 18 / 8 dBi Antenna Group
	Result: Pass
	Transmitter Band Edge Radiated Emissions (continued)
	Results: 802.11n / 20 MHz / MCS0 / SISO / Port 1 / PWL 15 / 8 dBi Antenna Group
	Results: CH36 / Lower Band Edge / Peak
	Results: CH36 / Lower Band Edge / Average
	Result: Pass
	Transmitter Band Edge Radiated Emissions (continued)
	Results: 802.11n / 20 MHz / MCS0 / SISO / Port 1 / PWL 18 / 8 dBi Antenna Group
	Results: CH40 / Lower Band Edge / Peak
	Results: CH40 / Lower Band Edge / Average
	Results: CH48 / Upper Band Edge / Peak
	Results: CH48 / Upper Band Edge / Average
	Result: Pass
	Transmitter Band Edge Radiated Emissions (continued)
	Results: 802.11n / 20 MHz / MCS0 / SISO / Port 1 / PWL 18 / 8 dBi Antenna Group
	Result: Pass
	Transmitter Band Edge Radiated Emissions (continued)
	Results: 802.11ac / 20 MHz / MCS0 / SISO / Port 1 / PWL 15 / 8 dBi Antenna Group
	Results: CH36 / Lower Band Edge / Peak
	Results: CH36 / Lower Band Edge / Average
	Result: Pass
	Transmitter Band Edge Radiated Emissions (continued)
	Results: 802.11ac / 20 MHz / MCS0 / SISO / Port 1 / PWL 18 / 8 dBi Antenna Group
	Results: CH40 / Lower Band Edge / Peak
	Results: CH40 / Lower Band Edge / Average
	Results: CH48 / Upper Band Edge / Peak
	Results: CH48 / Upper Band Edge / Average
	Result: Pass
	Transmitter Band Edge Radiated Emissions (continued)
	Results: 802.11ac / 20 MHz / MCS0 / SISO / Port 1 / PWL 18 / 8 dBi Antenna Group
	Result: Pass




