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Transmitter Maximum Conducted Output Power (5.47-5.725 GHz band) (continued)

Results: 802.11ac / 80 MHz / MIMO / 2Tx CDD / 256-OAM / MCS9x1 / Port 1 (reference plots)
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Results: 802.11ac / 80 MHz / MIMO / 2Tx CDD / 256-OAM / MCS9x1 / Port 2 (reference plots)
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Transmitter Maximum Conducted Output Power (5.47-5.725 GHz band) (continued)

Results: 802.11n /20 MHz / MIMO / 3Tx CDD / 64-OAM / MCSY (reference plots)

Port 1 Port 2
Frequency Corrected Corrected
Channel (MH2) CoFr:ducted Duty Cy_cle Conducted Conducted | Duty Cy_cle Conducted
ower correction Power Power correction Power
(dBm) factor (dB) (dBm) factor (dB)
(dBm) (dBm)
Bottom 5500 -1.0 1.9 0.9 0.6 1.9 2.5
Middle 5580 0.0 2.1 2.1 1.1 21 3.2
Top 5700 1.0 1.9 29 3.0 19 4.9
Port 3 Port 1, Port 2 & Port 3
Frequency Corrected | Corrected | Corrected | Corrected
Channel (MHz) Cog(()jvtdztred Egﬁlea/iglrf Conducted | Conducted | Conducted | Conducted
(dBm) factor (dB) Power Power Port | Power Port | Power Port
(dBm) 1 (dBm) 2 (dBm) 3(dBm)
Bottom 5500 0.0 1.9 1.9 0.9 2.5 1.9
Middle 5580 -0.1 2.1 2.0 21 3.2 2.0
Top 5700 2.7 1.9 4.6 2.9 4.9 4.6
Combined . .
Channel Fr?&l:_'ezr)lcy Conducted (Ia'g]n;t) M(ng)m Result
Power (dBm)
Bottom 5500 6.6 15.8 9.2 Complied
Middle 5580 7.2 15.8 8.6 Complied
Top 5700 9.0 15.8 6.8 Complied
UL VSLTD
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Transmitter Maximum Conducted Output Power (5.47-5.725 GHz band) (continued)

Results: 802.11n / 20 MHz / MIMO / 3Tx CDD / 64-OAM / MCS7 / Port 1 (reference plots)
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Transmitter Maximum Conducted Output Power (5.47-5.725 GHz band) (continued)
Results: 802.11n / 20 MHz / MIMO / 3Tx CDD / 64-OAM / MCS7 / Port 2 (reference plots)
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Transmitter Maximum Conducted Output Power (5.47-5.725 GHz band) (continued)
Results: 802.11n / 20 MHz / MIMO / 3Tx CDD / 64-OAM / MCS7 / Port 3 (reference plots)
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4.4. Transmitter Maximum Power Spectral Density

4.4.1.5.25-5.35 GHz band

Test Summary:

Test Engineer: Max Passell Test Dates: 12 September 2019 to

14 November 2019

Test Sample Serial Number: 2405067

FCC Reference: Part 15.407(a)(2)

Test Method Used: KDB 789033 D02 Section II.F. referencing I1.E.2.d)

Environmental Conditions:

Temperatures (°C): 21to 24
Relative Humidity (%): 35t0 44
Note(s):

1. All configurations supported by the EUT were investigated on one channel. The data rates that
produced the highest output power and therefore deemed worst case were:

(o]

©O 0O 0O 0O O o o o o o o o o o

(o}

802.11a SISO - 64-QAM / 48 Mbps / Port 1

802.11n HT20 SISO - 64-QAM / MCS6 / Port 1

802.11n HT40 SISO - 16-QAM / MCS4 / Port 1

802.11ac VHT80 SISO — QPSK /MCS1x1/ Port 1

802.11a MIMO — 64-QAM / 54 Mbps / 2Tx CDD / Ports 1 & 2

802.11n HT20 MIMO — BPSK /MCS0/2Tx CDD / Ports 1 & 2
802.11n HT40 MIMO — 64-QAM / MCS7 / 2Tx CDD / Ports 1 & 2
802.11ac VHT80 MIMO — 64-QAM / MCS5x1 / 2Tx CDD / Ports 1 & 2
802.11a MIMO — BPSK /9 Mbps / 3Tx CDD / Ports 1, 2 & 3

802.11n HT20 MIMO — 16-QAM / MCS3/3Tx CDD / Ports 1,2 & 3
802.11n HT40 MIMO — 64-QAM / MCS5/3Tx CDD / Ports 1,2 & 3
802.11ac VHT80 MIMO — QPSK/MCS1x1/3Tx CDD/Ports 1,2 & 3
802.11a MIMO — QPSK /12 Mbps / 4Tx CDD / Ports 1, 2,3 & 4
802.11n HT20 MIMO — QPSK /MCS1/4TxCDD /Ports 1, 2,3 & 4
802.11n HT40 MIMO — 16-QAM / MCS3/4TxCDD / Ports 1, 2,3 & 4
802.11ac VHT80 MIMO — 16-QAM / MCS3x1/4Tx CDD / Ports 1, 2,3 & 4

2. Transmitter Maximum Power Spectral Density tests in all bands were performed using a signal
analyser in accordance with KDB 789033 Il. F referencing Il.E.2.d) Method SA-2.

3. As the power spectral density test uses the same test method as the output power test, before the
power is integrated across the 26 dB bandwidth, the conducted power spectral density plots are
located in the conducted output power section 4.3 of this test report. The peak spectral density was
measured by placing a marker on the peak of the signal and the results entered in the tables below.

4. The calculated duty cycle in Section 4.1 was added to the measured maximum power spectral density
in order to compute the average maximum power spectral density during the actual transmission time.
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Page 245 of 336




TEST REPORT SERIAL NO: UL-RPT-RP11909763-3716A

VERSION 4.0 ISSUE DATE: 18 MARCH 2020

Transmitter Maximum Power Spectral Density (5.25-5.35 GHz band) (continued)

Note(s) continued:

5. For 2Tx and 3Tx MIMO modes, PSD was measured on each port and then combined using the
measure and sum spectra across the outputs technique, stated in FCC KDB 662911 D01 Section
E)2)a).

6. For 4Tx MIMO modes, PSD was measured on each port and then combined using the measure and
sum spectral maxima across the outputs technique, stated in FCC KDB 662911 D01 Section E)2)b).

7. For SISO modes of operation presented in this section of the test report, the EUT has an antenna gain
of 14.2 dBi. In accordance with 15.407(a)(2), the limit has been reduced by the amount in dB the
antenna gain exceeds 6 dBi. Therefore the limit of 11 dBm/MHz has been reduced by 8.2 to 2.8
dBm/MHz.

8. For 2Tx MIMO modes of operation presented in this section of the test report, the EUT has a
directional antenna gain of 17.2 dBi. In accordance with Part 15.407(a)(2), the limit was reduced by
the amount in dB the antenna gain exceeds 6 dBi. Therefore the limit of 11.0 dBm has been reduced
by 11.2 dB to -0.2 dBm.

9. For 3Tx MIMO modes of operation presented in this section of the test report, the EUT has a
directional antenna gain of 19.0 dBi. In accordance with Part 15.407(a)(2), the limit was reduced by
the amount in dB the antenna gain exceeds 6 dBi. Therefore the limit of 11.0 dBm has been reduced
by 13.0 dB to -2.0 dBm.

10. For 4Tx MIMO modes of operation presented in this section of the test report, the EUT has a
directional antenna gain of 20.2 dBi. In accordance with Part 15.407(a)(2), the limit was reduced by
the amount in dB the antenna gain exceeds 6 dBi. Therefore the limit of 11.0 dBm has been reduced
by 14.2 dB to -3.2 dBm.

11. For details on antenna gains refer to Section 3.4 of this test report.

12. The signal analyser was connected to the RF port on the EUT using an RF switch, suitable
attenuation and RF cable. An RF level offset was entered on the signal analyser to compensate for
the loss of the attenuator and RF cable.
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Transmitter Maximum Power Spectral Density (5.25-5.35 GHz band) (continued)

Results: 802.11a /20 MHz / SISO / 64-OAM / 48 Mbps / Port 1

Corrected .
ch Frequency PSD Duty Cy.de PSD Limit Margin
annel (MH2) (dBm correction (dBm (dBm (dB) Result
IMHZz) factor (dB) IMHZ) IMHZz)
Bottom 5260 -1.7 1.6 -0.1 2.8 2.9 Complied
Middle 5280 -1.9 1.3 -0.6 2.8 3.4 Complied
Top 5320 -9.4 15 -7.9 2.8 10.7 Complied
Results: 802.11n / 20 MHz / SISO / 64-QAM / MCS6 / Port 1
Corrected .
ch Frequency PSD Duty Cy.de PSD Limit Margin
annel (MH2) (dBm correction (dBm (dBm (dB) Result
IMHZz) factor (dB) IMHZ) IMHZz)
Bottom 5260 -2.3 1.7 -0.6 2.8 3.4 Complied
Middle 5280 -2.1 1.4 -0.7 2.8 35 Complied
Top 5320 -9.5 1.8 -7.7 2.8 10.5 Complied
Results: 802.11n /40 MHz / SISO / 16-QAM / MCS4 / Port 1
Corrected .
ch Frequency PSD Duty Cy.de PSD Limit Margin
annel (MH2) (dBm correction (dBm (dBm (dB) Result
IMHZz) factor (dB) IMHz) /MHz)
Bottom 5270 -11.0 2.2 -8.8 2.8 11.6 Complied
Top 5310 -12.1 2.2 -9.9 2.8 12.7 Complied
Results: 802.11ac / 80 MHz / SISO / QPSK / MCS1x1 / Port
Corrected .
ch Frequency PSD Duty Cy.de PSD Limit Margin
annel (MH2) (dBm correction (dBm (dBm (dB) Result
/MHZz) factor (dB) IMHz) /MHz)
Single 5290 -13.8 1.5 -12.3 2.8 15.1 Complied
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Transmitter Maximum Power Spectral Density (5.25-5.35 GHz band) (continued)

Results: 802.11a /20 MHz / MIMO / 2Tx CDD / 64-OAM / 54 Mbps

Page 248 of 336

Port 1 Port 2
Frequency Corrected Corrected
Ch I Duty cycle Duty cycle
anne (MHz) PSD correction PSD PSD correction PSD
(dBm/MHz) factor (dB) (dBm (dBm/MHz) factor (dB) (dBm
IMHZz) IMHZz)
Bottom 5260 -6.7 1.4 -5.3 -4.8 1.4 -3.4
Middle 5280 -6.3 1.8 -4.5 -4.7 1.8 -2.9
Top 5320 -12.9 1.4 -11.5 -10.8 1.4 -94
Corrected Corrected Combined
Channel Frequency PSD PSD PSD Limit Margin Result
(MHz) Port 1 Port 2 (dBm/MH2) (dBm/MHz) (dB)
(dBm/MHz) | (dBm/MHz)
Bottom 5260 -5.3 -3.4 -1.3 -0.2 1.1 Complied
Middle 5280 -4.5 -2.9 -1.0 -0.2 0.8 Complied
Top 5320 -11.5 -9.4 -7.5 -0.2 7.3 Complied
Results: 802.11n /20 MHz / MIMO / 2Tx CDD / BPSK / MCSO0
Port 1 Port 2
Frequency Corrected Corrected
channel | i) PSD | Cortection | PSD PSD | Coection | PSD
(dBm/MHz) factor (dB) (dBm (dBm/MHz) factor (dB) (dBm
IMHZz) IMHZz)
Bottom 5260 -6.6 1.5 -5.1 -5.0 15 -3.5
Middle 5280 -6.0 1.6 -4.4 -4.6 1.6 -3.0
Top 5320 -11.8 1.8 -10.0 -10.3 1.8 -8.5
Corrected Corrected Combined
Channel Frequency PSD PSD PSD Limit Margin Result
(MHz) Port 1 Port 2 (dBm/MHz) (dBm/MHz) (dB)
(dBm/MHz) | (dBm/MHz)
Bottom 5260 -5.1 -3.5 -14 -0.2 1.2 Complied
Middle 5280 -4.4 -3.0 -0.8 -0.2 0.6 Complied
Top 5320 -10.0 -8.5 -6.3 -0.2 6.1 Complied
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Transmitter Maximum Power Spectral Density (5.25-5.35 GHz band) (continued)

Results: 802.11n /40 MHz / MIMO / 2Tx CDD / 64-OAM / MCS7

Port 1 Port 2
Channel Fr?m'ir;cy PSD Duty cycle | “°PERe PSD Duty cycle | “°PeRe
(dBM/MHz) fa%rtfrCE('jOB”) @Bm | (dBm/MHz) fa%rtroercgjoB”) (dBm
IMHZz) IMHZz)
Bottom 5270 -14.5 3.3 -11.2 -134 3.3 -10.1
Top 5310 -15.3 21 -13.2 -13.5 2.1 -11.4
Corrected Corrected Combined
Channel Frequency PSD PSD PSD Limit Margin Result
(MHz) Port 1 Port 2 (dBm/MH2) (dBm/MHz) (dB)
(dBm/MHz) | (dBm/MHz)
Bottom 5270 0.0 9.1 -7.8 -0.2 7.6 Complied
IC4 1s Not | 'F4 Is Not .
Top 5310 In Table In Table -9.5 -0.2 9.3 Complied
Results: 802.11ac / 80 MHz / MIMO / 2Tx CDD / 64QAM / MCS5x1
Port 1 Port 2
Channel Fr?m'ir;cy PSD Duty cycle | “°PeRe PSD Duty cycle | “°PERe
(dBM/MHz) fa%rtfrcgjo;) @Bm | (dBm/MHz) fac::rtroerczéoB”) (dBm
IMHZz) IMHZz)
Single 5290 -19.0 3.6 -15.4 -17.1 3.6 -13.5
Corrected Corrected Combined
Channel Frequency PSD PSD PSD Limit Margin Result
(MHz) Port 1 Port 2 (dBm/MH2) (dBm/MHz) (dB)
(dBm/MHz) | (dBm/MHz)
Single 5290 -15.4 -13.5 -11.8 -0.2 11.6 Complied
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Transmitter Maximum Power Spectral Density (5.25-5.35 GHz band) (continued)

Results: 802.11a /20 MHz / MIMO / 3Tx CDD / BPSK / 9 Mbps

Port 1 Port 2

Channel Fre'?/ll:_'ency PSD Duty cycle | Corrected PSD Duty cycle | Corrected
(MHz) (dBm/MHz) correction PSD (dBm/MHz) correction PSD

factor (dB) | (dBm/MHz) factor (dB) | (dBm/MHz)
Bottom 5260 -9.3 0.6 -8.7 -7.6 0.6 -7.0
Middle 5280 -10.2 0.3 -9.9 -8.6 0.3 -8.3
Top 5320 -10.9 0.7 -10.2 -9.4 0.7 -8.7

Port 3 Port 1, Port 2 & Port 3

Frequency Corrected Corrected Corrected Corrected

Channel (MH2) PSD Duty cycle PSD PSDPort1 | PSD Port2 | PSD Port 3
(dBm/MHz) factor (dB) (dBm (dBm (dBm (dBm
IMHZz) IMHZz) /MHZz) IMHZz)
Bottom 5260 -8.0 0.6 -7.4 -8.7 -7.0 -7.4
Middle 5280 -8.6 0.3 -8.3 -9.9 -8.3 -8.3
Top 5320 -9.6 0.7 -8.9 -10.2 -8.7 -8.9

Frequency Combined PSD Limit Margin
Channel (MHz) (dBm/MHz) (dBm/MHz) (dB) Result

Bottom 5260 -3.1 -2.0 1.1 Complied
Middle 5280 -4.3 -2.0 2.3 Complied
Top 5320 -4.8 -2.0 2.8 Complied
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Transmitter Maximum Power Spectral Density (5.25-5.35 GHz band) (continued)

Results: 802.11n /20 MHz / MIMO / 3Tx CDD / 16-OQAM / MCS3

Port 1 Port 2

Channel Fre'?/ll:_'ency PSD Duty cycle | Corrected PSD Duty cycle | Corrected
(MHz) (dBm/MHz) correction PSD (dBm/MHz) correction PSD

factor (dB) | (dBm/MHz) factor (dB) | (dBm/MHz)
Bottom 5260 -9.3 11 -8.2 -7.8 1.1 -6.7
Middle 5280 -9.6 1.3 -8.3 -8.0 1.3 -6.7
Top 5320 -12.0 1.3 -10.7 -10.7 1.3 -9.4

Port 3 Port 1, Port 2 & Port 3

Frequency Corrected Corrected Corrected Corrected

Channel (MH2) PSD Duty cycle PSD PSDPort1 | PSD Port2 | PSD Port 3
(dBm/MHz) factor (dB) (dBm (dBm (dBm (dBm
IMHZz) IMHZz) /MHZz) IMHZz)
Bottom 5260 -8.2 1.1 -7.1 -8.2 -6.7 -7.1
Middle 5280 -8.7 1.3 -7.4 -8.3 -6.7 -7.4
Top 5320 -11.1 1.3 -9.8 -10.7 9.4 -9.8

Frequency Combined PSD Limit Margin
Channel (MHz) (dBm/MHz) (dBm/MHz) (dB) Result
Bottom 5260 -2.8 -2.0 0.8 Complied
Middle 5280 -2.9 -2.0 0.9 Complied
Top 5320 -5.4 -2.0 3.4 Complied
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Transmitter Maximum Power Spectral Density (5.25-5.35 GHz band) (continued)

Results: 802.11n /40 MHz / MIMO / 3Tx CDD / 64-OAM / MCS5

Port 1 Port 2
Channel Fre'?/ll:_'ency PSD Duty cycle | Corrected PSD Duty cycle | Corrected
(MHz) (dBm/MHz) correction PSD (dBm/MHz) correction PSD
factor (dB) | (dBm/MHz) factor (dB) | (dBm/MHz)
Bottom 5270 -15.4 1.8 -13.6 -14.1 1.8 -12.3
Top 5310 -16.4 2.0 -14.4 -14.8 2.0 -12.8
Port 3 Port 1, Port 2 & Port 3
Frequency Corrected Corrected Corrected Corrected
Channel (MH2) PSD Duty cycle PSD PSDPort 1 | PSD Port2 | PSD Port 3
(dBm/MHz) factor (dB) (dBm (dBm (dBm (dBm
IMHZz) /MHZz) IMHZz) IMHZz)
Bottom 5270 -14.6 1.8 -12.8 -13.6 -12.3 -12.8
Top 5310 -15.3 2.0 -13.3 -14.4 -12.8 -13.3
Frequency Combined PSD Limit Margin
Channel (MHz) (dBm/MHz) (dBm/MHz) (dB) Result
Bottom 5270 -8.4 -2.0 6.4 Complied
Top 5310 -9.0 -2.0 7.0 Complied
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Transmitter Maximum Power Spectral Density (5.25-5.35 GHz band) (continued)

Results: 802.11ac / 80 MHz / MIMO / 3Tx CDD / QPSK / MCS1x1

Port 1 Port 2
Channel Fre'?/ll:_'ency PSD Duty cycle | Corrected PSD Duty cycle | Corrected
(MHz) (dBm/MHz) correction PSD (dBm/MHz) correction PSD
factor (dB) | (dBm/MHz) factor (dB) | (dBm/MHz)
Single 5290 -19.2 2.3 -16.9 -16.8 2.3 -14.5
Port 3 Port 1, Port 2 & Port 3
Frequency Corrected Corrected Corrected Corrected
Channel (MH2) PSD Duty cycle PSD PSDPort1 | PSD Port2 | PSD Port 3
(dBm/MHz) factor (dB) (dBm (dBm (dBm (dBm
IMHZz) IMHZz) IMHZz) IMHZz)
Single 5290 -17.3 2.3 -15.0 -16.9 -14.5 -15.0
Frequency Combined PSD Limit Margin
Channel (MHz) (dBm/MHz) (dBm/MHz) (dB) Result
Single 5290 -11.3 -2.0 9.3 Complied
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Transmitter Maximum Power Spectral Density (5.25-5.35 GHz band) (continued)

Results: 802.11a /20 MHz / MIMO / 4Tx CDD / QPSK /12 Mbps

Port 1 Port 2
Channel Fre'?/ll:_'ency PSD Duty cycle | Corrected PSD Duty cycle | Corrected
(MHz) (dBm/MHz) correction PSD (dBm/MHz) correction PSD
factor (dB) | (dBm/MHz) factor (dB) | (dBm/MHz)
Bottom 5260 -11.8 0.6 -11.2 -10.4 0.6 -9.8
Middle 5280 -11.9 0.4 -11.5 -10.0 0.4 -9.6
Top 5320 -12.4 0.4 -12.0 -10.6 0.4 -10.2
Port 3 Port 4
Channel Fre'?/ll:_'ency PSD Duty cycle | Corrected PSD Duty cycle | Corrected
(MHz) (dBM/MHz) correction PSD (dBM/MHz) correction PSD
factor (dB) | (dBm/MHz) factor (dB) | (dBm/MHz)
Bottom 5260 -10.8 0.6 -10.2 -9.9 0.6 -9.3
Middle 5280 -10.9 0.4 -10.5 -10.3 0.4 -9.9
Top 5320 -11.1 0.4 -10.7 -10.6 0.4 -10.2
Frequency Combined PSD Limit Margin
Channel (MHz) (dBm/MHz) (dBm/MHz) (dB) Result
Bottom 5260 -4.0 -3.2 0.8 Complied
Middle 5280 -4.3 -3.2 1.1 Complied
Top 5320 -4.7 -3.2 15 Complied
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Transmitter Maximum Power Spectral Density (5.25-5.35 GHz band) (continued)

Results: 802.11n /20 MHz / MIMO / 4Tx CDD / QPSK / MCS1

Port 1 Port 2
Channel Fre'?/ll:_'ency PSD Duty cycle | Corrected PSD Duty cycle | Corrected
(MHz) (dBm/MHz) correction PSD (dBm/MHz) correction PSD
factor (dB) | (dBm/MHz) factor (dB) | (dBm/MHz)
Bottom 5260 -11.4 0.5 -10.9 -9.6 0.5 9.1
Middle 5280 -11.7 0.6 -11.1 -9.6 0.6 -9.0
Top 5320 -11.8 0.6 -11.2 -10.0 0.6 -94
Port 3 Port 4
Channel Fre'?/ll:_'ency PSD Duty cycle | Corrected PSD Duty cycle | Corrected
(MHz) (dBM/MHz) correction PSD (dBM/MHz) correction PSD
factor (dB) | (dBm/MHz) factor (dB) | (dBm/MHz)
Bottom 5260 -10.1 0.5 -9.6 -9.8 0.5 -9.3
Middle 5280 -10.2 0.6 -9.6 -10.1 0.6 -9.5
Top 5320 -10.3 0.6 -9.7 -10.2 0.6 -9.6
Frequency Combined PSD Limit Margin
Channel (MHz) (dBm/MHz) (dBm/MHz) (dB) Result
Bottom 5260 -3.7 -3.2 0.5 Complied
Middle 5280 -3.7 -3.2 0.5 Complied
Top 5320 -3.9 -3.2 0.7 Complied
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Transmitter Maximum Power Spectral Density (5.25-5.35 GHz band) (continued)

Results: 802.11n /40 MHz / MIMO / 4Tx CDD / 16QAM / MCS3

Page 256 of 336

Port 1 Port 2
Channel Fre'?/ll:_'ency PSD Duty cycle | Corrected PSD Duty cycle | Corrected
(MHz) (dBm/MHz) correction PSD (dBm/MHz) correction PSD
factor (dB) | (dBm/MHz) factor (dB) | (dBm/MHz)
Bottom 5270 -14.9 1.7 -13.2 -13.4 1.7 -11.7
Top 5310 -16.9 1.8 -15.1 -14.3 1.8 -12.5
Port 3 Port 4
Channel Fre'?/ll:_'ency PSD Duty cycle | Corrected PSD Duty cycle | Corrected
(MHz) (dBm/MHz) correction PSD (dBm/MH2) correction PSD
factor (dB) | (dBm/MHz) factor (dB) | (dBm/MHz)
Bottom 5270 -13.6 1.7 -11.9 -14.0 1.7 -12.3
Top 5310 -15.9 1.8 -14.1 -14.9 1.8 -13.1
Frequency Combined PSD Limit Margin
Channel (MHz) (dBm/MHz) (dBm/MHz) (dB) Result
Bottom 5270 -6.2 -3.2 3.0 Complied
Top 5310 -7.6 -3.2 4.4 Complied
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Transmitter Maximum Power Spectral Density (5.25-5.35 GHz band) (continued)

Results: 802.11ac / 80 MHz / MIMO / 4Tx CDD / 16QAM / MCS3x1

Port 1 Port 2
Channel Fre'?/ll:_'ency PSD Duty cycle | Corrected PSD Duty cycle | Corrected
(MHz) (dBm/MHz) correction PSD (dBm/MHz) correction PSD
factor (dB) | (dBm/MHz) factor (dB) | (dBm/MHz)
Single 5290 -20.9 3.0 -17.9 -19.1 3.0 -16.1
Port 3 Port 4
Channel Fre'?/ll:_'ency PSD Duty cycle | Corrected PSD Duty cycle | Corrected
(MHz) (dBm/MHz) correction PSD (dBm/MHz) correction PSD
factor (dB) | (dBm/MHz) factor (dB) | (dBm/MHz)
Single 5290 -19.5 3.0 -16.5 -20.2 3.0 -17.2
Frequency Combined PSD Limit Margin
Channel (MHz) (dBm/MHz) (dBm/MHz) (dB) Result
Single 5290 -10.9 -3.2 7.7 Complied
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Transmitter Maximum Power Spectral Density (5.47-5.725 GHz band)

4.4.2.5.47-5.725 GHz band

Test Summary:

Test Engineer: Max Passell Test Date:

13 August 2019

Test Sample Serial Number: 2405067

FCC Reference: Part 15.407(a)(2)

Test Method Used:

KDB 789033 D02 Section II.F. referencing I1.E.2.d)

Environmental Conditions:

Temperatures (°C): 21to 24
Relative Humidity (%): 35t0 44
Note(s):

1. All configurations supported by the EUT were investigated on one channel. The data rates that
produced the highest output power and therefore deemed worst case were:

[0}

O 0O 0O 0O O O o o o o o o o o

(o}

analyser in accordance with KDB 789033 II. F referencing I1.E.2.d) Method SA-2.

802.11a SISO — 64-QAM / 48 Mbps / Port 1

802.11n HT20 SISO - 64-QAM / MCS6 / Port 1

802.11n HT40 SISO - 16-QAM / MCS4 / Port 1

802.11ac VHTS80 SISO — QPSK / MCS1x1/ Port 1

802.11a MIMO — 64-QAM / 54 Mbps / 2Tx CDD / Ports 1 & 2

802.11n HT20 MIMO — BPSK /MCS0/2Tx CDD / Ports 1 & 2
802.11n HT40 MIMO — 64-QAM / MCS7/ 2Tx CDD / Ports 1 & 2
802.11ac VHT80 MIMO — 64-QAM / MCS5x1 / 2Tx CDD / Ports 1 & 2
802.11a MIMO — BPSK /9 Mbps /3Tx CDD / Ports 1, 2 & 3

802.11n HT20 MIMO — 16-QAM / MCS3/3Tx CDD / Ports 1,2 & 3
802.11n HT40 MIMO — 64-QAM / MCS5/3Tx CDD / Ports 1,2 & 3
802.11ac VHT80 MIMO — QPSK /MCS1x1/3Tx CDD/Ports 1,2 & 3
802.11a MIMO — QPSK /12 Mbps / 4Tx CDD / Ports 1, 2,3 & 4
802.11n HT20 MIMO — QPSK/MCS1/4TxCDD /Ports 1, 2,3 & 4
802.11n HT40 MIMO — 16-QAM / MCS3/4Tx CDD / Ports 1, 2,3 & 4

802.11ac VHT80 MIMO — 16-QAM / MCS3x1/4Tx CDD / Ports 1, 2,3 & 4

2. Transmitter Maximum Power Spectral Density tests in all bands were performed using a signal

3. As the power spectral density test uses the same test method as the output power test, before the
power is integrated across the 26 dB bandwidth, the conducted power spectral density plots are
located in the conducted output power section 4.3 of this test report. The peak spectral density was
measured by placing a marker on the peak of the signal and the results entered in the tables below.

4. The calculated duty cycle in Section 4.1 was added to the measured maximum power spectral density
in order to compute the average maximum power spectral density during the actual transmission time.
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Transmitter Maximum Power Spectral Density (5.47-5.725 GHz band) (continued)

Note(s) continued:

13. For 2Tx and 3Tx MIMO modes, PSD was measured on each port and then combined using the
measure and sum spectra across the outputs technique, stated in FCC KDB 662911 D01 Section
E)2)a).

14. For 4Tx MIMO modes, PSD was measured on each port and then combined using the measure and
sum spectral maxima across the outputs technique, stated in FCC KDB 662911 D01 Section E)2)b).

15. For SISO modes of operation presented in this section of the test report, the EUT has an antenna gain
of 14.2 dBi. In accordance with 15.407(a)(2), the limit has been reduced by the amount in dB the
antenna gain exceeds 6 dBi. Therefore the limit of 11 dBm/MHz has been reduced by 8.2 to 2.8
dBm/MHz.

16. For 2Tx MIMO modes of operation presented in this section of the test report, the EUT has a
directional antenna gain of 17.2 dBi. In accordance with Part 15.407(a)(2), the limit was reduced by
the amount in dB the antenna gain exceeds 6 dBi. Therefore the limit of 11.0 dBm has been reduced
by 11.2 dB to -0.2 dBm.

17. For 3Tx MIMO modes of operation presented in this section of the test report, the EUT has a
directional antenna gain of 19.0 dBi. In accordance with Part 15.407(a)(2), the limit was reduced by
the amount in dB the antenna gain exceeds 6 dBi. Therefore the limit of 11.0 dBm has been reduced
by 13.0 dB to -2.0 dBm.

18. For 4Tx MIMO modes of operation presented in this section of the test report, the EUT has a
directional antenna gain of 20.2 dBi. In accordance with Part 15.407(a)(2), the limit was reduced by
the amount in dB the antenna gain exceeds 6 dBi. Therefore the limit of 11.0 dBm has been reduced
by 14.2 dB to -3.2 dBm.

19. For details on antenna gains refer to Section 3.4 of this test report.

20. The signal analyser was connected to the RF port on the EUT using an RF switch, suitable
attenuation and RF cable. An RF level offset was entered on the signal analyser to compensate for
the loss of the attenuator and RF cable.

ULVSLTD Page 259 of 336



TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11909763-3716A

ISSUE DATE: 18 MARCH 2020

Transmitter Maximum Power Spectral Density (5.47-5.725 GHz band) (continued)

Results: 802.11a /20 MHz / SISO / 64-OAM / 48 Mbps / Port 1

Duty cycle | Corrected I .
Frequency PSD . Limit Margin
Channel (MH2) | (dBm/MHzZ) fa%rtfrca'joB”) ( dB;‘j’aHz) (dBmM/MHZ) (dB) Result
Bottom 5500 -8.9 15 -7.4 2.8 10.2 Complied
Middle 5580 -2.3 1.8 -0.5 2.8 3.3 Complied
Top 5700 -1.5 1.6 0.1 2.8 2.7 Complied
Results: 802.11n /20 MHz / SISO / 64-OAM / MCS6 / Port 1
Duty cycle Corrected I .
Frequency PSD . Limit Margin
Channel (MHz) | (dBm/MHz) fa%rtfrca'joB”) « BZ‘Q/’BHZ) (dBm/MHZ) (dB) Result
Bottom 5500 -8.8 15 -7.3 2.8 10.1 Complied
Middle 5580 -1.8 1.6 -0.2 2.8 3.0 Complied
Top 5700 -1.9 1.5 -0.4 2.8 3.2 Complied
Results: 802.11n /40 MHz / SISO / 16-QAM / MCS4 / Port 1
Duty cycle Corrected - .
Frequency PSD . Limit Margin
Channel (MHz) | (dBm/MHz) fa%rtfrc&oB”) « Bf’nS/,aHZ) (dBm/MHz) (dB) Result
Bottom 5510 -11.4 2.2 -9.2 2.8 12.0 Complied
Middle 5550 -11.1 2.1 -9.0 2.8 11.8 Complied
Top 5670 -11.3 1.9 -9.4 2.8 12.2 Complied
Results: 802.11ac / 80 MHz / SISO / QPSK / MCS1x1 / Port
Duty cycle Corrected - .
Frequency PSD . Limit Margin
Channel (MHz) | (dBm/MHz) fca"crtfrCE('jOB”) ( dBfnS/,aHZ) (dBmMHz) | (dB) Result
Bottom 5530 -13.5 1.4 -12.1 2.8 14.9 Complied
Top 5610 -13.2 15 -11.7 2.8 14.5 Complied
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Transmitter Maximum Power Spectral Density (5.47-5.725 GHz band) (continued)

Results: 802.11a /20 MHz / MIMO / 2Tx CDD / 64 QAM / 54 Mbps

Port 1 Port 2
cramet | U | oeso | Saerce | TR0 | s | Bavove | e
(dBm/MHz) factor (dB) (dBm (dBm/MHz) factor (dB) (dBm
IMHZz) IMHZz)
Bottom 5500 -11.2 1.7 -9.5 -9.9 17 -8.2
Middle 5580 -5.7 1.7 -4.0 -5.0 17 -3.3
Top 5700 -6.2 1.6 -4.6 -5.0 1.6 -3.4
Corrected Corrected Combined o _
cramer | Feenes | P2 B | R || Mg | e
(dBm/MHz) | (dBm/MHz)
Bottom 5500 -9.5 -8.2 -6.1 -0.2 5.9 Complied
Middle 5580 -4.0 -3.3 -0.8 -0.2 0.6 Complied
Top 5700 -4.6 -3.4 -1.1 -0.2 0.9 Complied
Results: 802.11n / 20 MHz / MIMO / 2Tx CDD / BPSK / MCSO
Port 1 Port 2
cramet | TG | gpso | Baesae | TR0 | s | Bavore | s
(dBm/MHz) factor (dB) /(,(\jABHr;) (dBm/MHz) factor (dB) /(l(\j/IBHr;)
Bottom 5500 -12.0 1.7 -10.3 -10.2 1.7 -8.5
Middle 5580 -5.3 14 -3.9 -4.1 14 -2.7
Top 5700 -5.5 15 -4.0 -4.1 15 -2.6
Corrected Corrected Combined o _
cramer | ey | fob | B | TRt | )| e | e
(dBm/MHz) | (dBm/MHz)
Bottom 5500 -10.3 -8.5 -6.4 -0.2 6.2 Complied
Middle 5580 -3.9 -2.7 -0.4 -0.2 0.2 Complied
Top 5700 -4.0 -2.6 -0.5 -0.2 0.3 Complied
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Transmitter Maximum Power Spectral Density (5.47-5.725 GHz band) (continued)

Results: 802.11n /40 MHz / MIMO / 2Tx CDD / 64-OAM / MCS7

Port 1 Port 2
Channel Frelt\q/ltaency PSD Duty cycle Colr:rgtl::)ted PSD Duty cycle Coerrg([:)ted
(MHz) correction correction
(dBm/MHz) factor (dB) (dBm (dBm/MHz) factor (dB) (dBm
IMHZz) IMHZz)
Bottom 5510 -14.1 2.2 -11.9 -14.8 2.2 -12.6
Middle 5550 -14.0 2.0 -12.0 -13.1 2.0 -11.1
Top 5670 -15.1 2.1 -13.0 -13.1 2.1 -11.0
Corrected Corrected Combined
Channel Frequency PSD PSD PSD Limit Margin Result
(MHz) Port 1 Port 2 (dBm/MH2) (dBm/MHz) (dB)
(dBm/MHz) | (dBm/MHz)
Bottom 5510 -11.9 -12.6 -9.9 -0.2 9.7 Complied
Middle 5550 -12.0 -11.1 -9.1 -0.2 8.9 Complied
Top 5670 -13.0 -11.0 -9.0 -0.2 8.8 Complied
Results: 802.11ac / 80 MHz / MIMO / 2Tx CDD / 64-QAM / MCS5x1
Port 1 Port 2
Frequency Corrected Corrected
Channel Duty cycle Duty cycle
(MHz) PSD correction PSD PSD correction PSD
(dBm/MHz) factor (dB) (dBm (dBm/MHz) factor (dB) (dBm
IMHZz) IMHZz)
Bottom 5530 -18.0 3.4 -14.6 -17.2 3.4 -13.8
Top 5610 -18.0 3.2 -14.8 -16.6 3.2 -13.4
Corrected Corrected Combined o _
Channel Frequency PSD PSD PSD Limit Margin Result
(MHz) Port 1 Port 2 (dBm/MHz) (dBm/MHz) (dB)
(dBm/MHz) | (dBm/MHz)
Bottom 5530 -14.6 -13.8 -12.1 -0.2 11.9 Complied
Top 5610 -14.8 -13.4 -11.5 -0.2 11.3 Complied
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Transmitter Maximum Power Spectral Density (5.47-5.725 GHz band) (continued)

Results: 802.11a /20 MHz / MIMO / 3Tx CDD / BPSK / 9 Mbps

Port 1 Port 2

Channel Fre'?/ll:_'ency PSD Duty cycle | Corrected PSD Duty cycle | Corrected
(MHz) (dBm/MHz) correction PSD (dBm/MHz) correction PSD

factor (dB) | (dBm/MHz) factor (dB) | (dBm/MHz)
Bottom 5500 -10.3 0.4 -9.9 -8.5 0.4 -8.1
Middle 5580 -8.8 0.3 -8.5 -8.0 0.3 -1.7
Top 5700 -8.9 0.5 -8.4 -7.2 0.5 -6.7

Port 3 Port 1, Port 2 & Port 3

Frequency Corrected Corrected Corrected Corrected

Channel (MH2) PSD Duty cycle PSD PSDPort1 | PSD Port2 | PSD Port 3
(dBm/MHz) factor (dB) (dBm (dBm (dBm (dBm
IMHZz) IMHZz) IMHZz) IMHZz)
Bottom 5500 -9.2 0.4 -8.8 -9.9 -8.1 -8.8
Middle 5580 -7.8 0.3 -7.5 -8.5 -7.7 -7.5
Top 5700 -7.1 0.5 -6.6 -8.4 -6.7 -6.6

Frequency Combined PSD Limit Margin
Channel (MHz) (dBm/MHz) (dBm/MHz) (dB) Result
Bottom 5500 -4.3 -2.0 2.3 Complied
Middle 5580 -3.3 -2.0 1.3 Complied
Top 5700 -2.6 -2.0 0.6 Complied
UL VS LTD
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Transmitter Maximum Power Spectral Density (5.47-5.725 GHz band) (continued)

Results: 802.11n /20 MHz / MIMO / 3Tx CDD / 16-OQAM / MCS3

Port 1 Port 2

Channel Fre'?/ll:_'ency PSD Duty cycle | Corrected PSD Duty cycle | Corrected
(MHz) (dBm/MHz) correction PSD (dBm/MHz) correction PSD

factor (dB) | (dBm/MHz) factor (dB) | (dBm/MHz)
Bottom 5500 -11.3 0.8 -10.5 -95 0.8 -8.7
Middle 5580 -9.6 1.1 -8.5 -8.4 1.1 -7.3
Top 5700 -9.0 0.8 -8.2 -7.0 0.8 -6.2

Port 3 Port 1, Port 2 & Port 3

Frequency Corrected Corrected Corrected Corrected

Channel (MH2) PSD Duty cycle PSD PSDPort1 | PSD Port2 | PSD Port 3
(dBm/MHz) factor (dB) (dBm (dBm (dBm (dBm
IMHZz) IMHZz) IMHZz) IMHZz)
Bottom 5500 -10.2 0.8 -94 -10.5 -8.7 -94
Middle 5580 -8.4 1.1 -7.3 -8.5 -7.3 -7.3
Top 5700 -7.2 0.8 -6.4 -8.2 -6.2 -6.4

Frequency Combined PSD Limit Margin
Channel (MHz) (dBm/MHz) (dBm/MHz) (dB) Result

Bottom 5500 -2.8 -2.0 0.8 Complied
Middle 5580 -2.9 -2.0 0.9 Complied
Top 5700 -2.4 -2.0 0.4 Complied
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Transmitter Maximum Power Spectral Density (5.47-5.725 GHz band) (continued)

Results: 802.11n /40 MHz / MIMO / 3Tx CDD / 64-OAM / MCS5

Port 1 Port 2

Channel Fre'?/ll:_'ency PSD Duty cycle | Corrected PSD Duty cycle | Corrected
(MHz) (dBm/MHz) correction PSD (dBm/MHz) correction PSD

factor (dB) | (dBm/MHz) factor (dB) | (dBm/MHz)
Bottom 5510 -16.4 2.0 -14.4 -14.8 2.0 -12.8
Middle 5550 -15.5 2.6 -12.9 -15.0 2.6 -12.4
Top 5670 -15.0 2.0 -13.0 -14.1 2.0 -12.1

Port 3 Port 1, Port 2 & Port 3

Frequency Corrected Corrected Corrected Corrected

Channel (MH2) PSD Duty cycle PSD PSDPort1 | PSD Port2 | PSD Port 3
(dBm/MHz) factor (dB) (dBm (dBm (dBm (dBm
IMHZz) IMHZz) IMHZz) IMHZz)
Bottom 5510 -14.6 2.0 -12.6 -14.4 -12.8 -12.6
Middle 5550 -14.2 2.6 -11.6 -12.9 -12.4 -11.6
Top 5670 -13.3 2.0 -11.3 -13.0 -12.1 -11.3

Frequency Combined PSD Limit Margin
Channel (MHz) (dBm/MHz) (dBm/MHz) (dB) Result

Bottom 5510 -8.6 -2.0 6.6 Complied
Middle 5550 -7.7 -2.0 5.7 Complied
Top 5670 -7.6 -2.0 5.6 Complied

ULVSLTD
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Transmitter Maximum Power Spectral Density (5.47-5.725 GHz band) (continued)

Results: 802.11ac / 80 MHz / MIMO / 3Tx CDD / QPSK / MCS1x1

Port 1 Port 2
Channel Fre'?/ll:_'ency PSD Duty cycle | Corrected PSD Duty cycle | Corrected
(MHz) (dBm/MHz) correction PSD (dBm/MHz) correction PSD
factor (dB) | (dBm/MHz) factor (dB) | (dBm/MHz)
Bottom 5530 -17.6 2.3 -15.3 -16.7 2.3 -14.4
Top 5610 -17.3 2.6 -14.7 -16.5 2.6 -13.9
Port 3 Port 1, Port 2 & Port 3
Frequency Corrected Corrected Corrected Corrected
Channel (MH2) PSD Duty cycle PSD PSDPort1 | PSD Port2 | PSD Port 3
(dBm/MHz) factor (dB) (dBm (dBm (dBm (dBm
IMHZz) IMHZz) /MHZz) IMHZz)
Bottom 5530 -16.7 2.3 -14.4 -15.3 -14.4 -14.4
Top 5610 -16.8 2.6 -14.2 -14.7 -13.9 -14.2
Frequency Combined PSD Limit Margin
Channel (MHz) (dBm/MHz) (dBm/MHz) (dB) Result
Bottom 5530 -10.9 -2.0 8.9 Complied
Top 5610 -10.3 -2.0 8.3 Complied
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Transmitter Maximum Power Spectral Density (5.47-5.725 GHz band) (continued)

Results: 802.11a /20 MHz / MIMO / 4Tx CDD / QPSK /12 Mbps

Port 1 Port 2
Channel Fre'?/ll:_'ency PSD Duty cycle | Corrected PSD Duty cycle | Corrected
(MHz) (dBm/MHz) correction PSD (dBm/MHz) correction PSD
factor (dB) | (dBm/MHz) factor (dB) | (dBm/MHz)
Bottom 5500 -10.5 0.7 -9.8 -9.4 0.7 -8.7
Middle 5580 -11.5 0.5 -11.0 -10.6 0.5 -10.1
Top 5700 -11.8 0.5 -11.3 -9.8 0.5 -9.3
Port 3 Port 4
C ted C ted
Channel Fr?mﬂ;cy PSD Duty cycle oggge PSD Duty cycle oggc[:)e
(dBm/MHz) fca"crtfrCE('jOB”) (dBm (dBm/MHz) ]?aocrtroef;éoB”) (dBm
IMHZz) IMHZz)
Bottom 5500 -10.2 0.7 -95 -10.1 0.7 -9.4
Middle 5580 -10.2 0.5 -9.7 -10.4 0.5 -9.9
Top 5700 -9.6 0.5 9.1 -10.3 0.5 -9.8
Frequency Combined PSD Limit Margin
Channel (MHz) (dBm/MHz) (dBm/MHz) (dB) Result
Bottom 5500 -3.3 -3.2 0.1 Complied
Middle 5580 -4.1 -3.2 0.9 Complied
Top 5700 -3.8 -3.2 0.6 Complied
UL VS LTD
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Transmitter Maximum Power Spectral Density (5.47-5.725 GHz band) (continued)

Results: 802.11n /20 MHz / MIMO / 4Tx CDD / QPSK / MCS1

Port 1 Port 2
Channel Fre'?/ll:_'ency PSD Duty cycle | Corrected PSD Duty cycle | Corrected
(MHz) (dBm/MHz) correction PSD (dBm/MHz) correction PSD
factor (dB) | (dBm/MHz) factor (dB) | (dBm/MHz)
Bottom 5500 -11.6 0.5 -11.1 -9.4 0.5 -8.9
Middle 5580 -11.2 0.5 -10.7 -9.9 0.5 -94
Top 5700 -11.8 0.5 -11.3 -9.8 0.5 -9.3
Port 3 Port 4
C ted C ted
Channel Fr?mﬂ;cy PSD Duty cycle oggge PSD Duty cycle oggc[:)e
(dBm/MHz) fca"crtfrCE('jOB”) (dBm (dBm/MHz) ]?aocrtroef;éoB”) (dBm
IMHZz) IMHZz)
Bottom 5500 -9.8 0.5 -9.3 -10.1 0.5 -9.6
Middle 5580 -9.6 0.5 9.1 -9.9 0.5 -9.4
Top 5700 -9.7 0.5 -9.2 -10.1 0.5 -9.6
Frequency Combined PSD Limit Margin
Channel (MHz) (dBm/MHz) (dBm/MHz) (dB) Result
Bottom 5500 -3.6 -3.2 0.4 Complied
Middle 5580 -3.6 -3.2 0.4 Complied
Top 5700 -3.8 -3.2 0.6 Complied
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Transmitter Maximum Power Spectral Density (5.47-5.725 GHz band) (continued)

Results: 802.11n /40 MHz / MIMO / 4Tx CDD / 16-OAM / MCS3

Port 1 Port 2
Channel Fre'?/ll:_'ency PSD Duty cycle | Corrected PSD Duty cycle | Corrected
(MHz) (dBm/MHz) correction PSD (dBm/MHz) correction PSD
factor (dB) | (dBm/MHz) factor (dB) | (dBm/MHz)
Bottom 5510 -15.9 1.7 -14.2 -14.4 1.7 -12.7
Middle 5550 -15.2 1.7 -13.5 -14.6 1.7 -12.9
Top 5670 -14.2 1.4 -12.8 -13.8 1.4 -12.4
Port 3 Port 4
C ted C ted
Channel Fr?mﬂ;cy PSD Duty cycle oggge PSD Duty cycle oggc[:)e
(dBm/MHz) fca"crtfrCE('jOB”) (dBm (dBm/MHz) ]?aocrtroef;éoB”) (dBm
IMHZz) IMHZz)
Bottom 5510 -14.2 1.7 -12.5 -14.5 1.7 -12.8
Middle 5550 -14.8 1.7 -13.1 -14.8 1.7 -13.1
Top 5670 -15.5 1.4 -14.1 -15.4 1.4 -14.0
Frequency Combined PSD Limit Margin
Channel (MHz) (dBm/MHz) (dBm/MHz) (dB) Result
Bottom 5510 -7.0 -3.2 3.8 Complied
Middle 5550 -7.1 -3.2 3.9 Complied
Top 5670 -7.2 -3.2 4.0 Complied
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Transmitter Maximum Power Spectral Density (5.47-5.725 GHz band) (continued)

Results: 802.11ac / 80 MHz / MIMO / 4Tx CDD / 16-OAM / MCS3x1

Page 270 of 336

Port 1 Port 2
Channel Fre'?/ll:_'ency PSD Duty cycle | Corrected PSD Duty cycle | Corrected
(MHz) (dBm/MHz) correction PSD (dBm/MHz) correction PSD
factor (dB) | (dBm/MHz) factor (dB) | (dBm/MHz)
Bottom 5530 -20.5 3.0 -17.5 -19.3 3.0 -16.3
Top 5610 -19.0 3.0 -16.0 -18.7 3.0 -15.7
Port 3 Port 4
C ted C ted
Channel Fr?mﬂ;cy PSD Duty cyple oggge PSD Duty cyple oggc[:)e
(dBm/MHz) f“a%rtfrca'fB”) @Bm | (@Bm/MHz) fa‘::rtroef&OB”) (dBm
IMHZz) IMHZz)
Bottom 5530 -18.4 3.0 -15.4 -19.8 3.0 -16.8
Top 5610 -18.6 3.0 -15.6 -18.9 3.0 -15.9
Frequency Combined PSD Limit Margin
Channel (MHz) (dBm/MHz) (dBm/MHz) (dB) Result
Bottom 5530 -10.4 -3.2 7.2 Complied
Top 5610 -9.8 -3.2 6.6 Complied
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4 5. Transmitter Out of Band Conducted Emissions <1 GHz

Test Summary:

Test Engineers: Matthew Botfield & Test Dates: 01 October 2019 to

Chanthu Thevarajah 04 October 2019

Test Sample Serial Number: 2428534

FCC Reference: Parts 15.407(b)(2),(6),(7) & 15.209(a)
Test Method Used: KDB 789033 II.G. & ANSI C63.10 Sections 6.3, 6.4 and 6.5
Frequency Range: 9 kHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 22to 23
Relative Humidity (%): 40 to 62
Note(s):

1. The final measured value, for the given emission in the field strength result tables, incorporates the
calibrated antenna factor and cable loss.

2. Pre-scans were performed with the EUT transmitting in the band 5.47 to 5.725 GHz band with a data
rate of 802.11n /20 MHz / MIMO / 2Tx CDD / MCSO0 on middle channel in this band as it produced the
highest EIRP power spectral density and was therefore deemed worst case. An inquiry was made to
the FCC and the response was pre-scans could be performed in the band with the highest power
spectral density and all final measurements should be performed on any emissions seen in each
band.

3. All emissions shown on the pre-scan plots were investigated and found to be ambient, or >20 dB
below the applicable limit or below the measurement system noise floor. Therefore the highest peak
noise floor reading of the measuring receiver was recorded in the table below.

4. *In accordance with KDB 789033 Section I.G.1.c) if the peak measurement is below the average limit,
it is not necessary to perform a separate average measurement.

5. The signal analyser reference level offset includes the 14.2 dBi antenna gain.
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Transmitter Out of Band Conducted Emissions (continued)

Results: 802.11n /20 MHz / MIMO / 2Tx CDD / BPSK / MCSO0

Results: Peak Detector / Middle Channel / Port 1

Frequenc Analyzer Peak Ground MIMO Directional Corrected
(ﬁ/IHz) y Level Reflection Correction Gain (dB) Peak Level
(dBm) Factor (dB) Factor (dB) (dBm)
881.66 -52.0 4.7 3.0 3.0 -41.3
EIRP(dBm)
Corrected Converted . .
Frequency Peak Level to EIRP Peak Level Limit Margin Result
(MHz) (dBm) (dBpVv/m) (dBpv/m) (dBpVv/m) (dB)
Factor H
881.66 -41.3 95.2 54.0* 0.1 Complied
Results: Peak Detector / Middle Channel / Port 2
Frequenc Analyzer Peak Ground MIMO Directional Corrected
(l(\q/IHz) y Level Reflection Correction Gain (dB) Peak Level
(dBm) Factor (dB) Factor (dB) (dBm)
881.66 -52.3 4.7 3.0 3.0 -41.6
EIRP(dBm)
Corrected Converted - .
Frequency Peak Level to EIRP Peak Level Limit Margin Result
(MHz) (dBm) (dBpVv/m) (dBpV/m) (dBuV/m) (dB)
Factor H
881.66 -41.6 95.2 53.6 54.0* 0.4 Complied
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Transmitter Out of Band Conducted Emissions (continued)
Results: 802.11n /20 MHz / MIMO / 2Tx CDD / BPSK / MCSO0 / Port 1

3 IIU_ 3 -IIU_
Spectrum ] | Spectrum ] g
RefLevel -10.00 dbm  Offset 2540 06 w RBW 300 Hz RefLevel -10.00 dim  Offset 24.30 06 w RBW L0 khz
b At 0dE  SWT 157 ms @ VOW L kHz  Mode Sweep p= AL 0dh  SWT  28.9ms e WOW J0kHz  Moda Sweap
@ 1P iew @ 1P iew
M1 76.99 dBm MI[1 70,9 dBim
9,710 kiiz] 72.0 kg
-0 dam -0 dam
-0 i -0 i
=40 B =40 B
50 dBir S0 b
60 dBir 60 B
70 déir 0 e
{ T .“’\' sdh ) oL b
. TR PRI I SRS R W — b . 1 o et ds it it bt sl A PR L -
R Ml e (WLYUPRUE [FEWLITTIE, L AERTIRYT L FRRE Y | SR 1) (N
-0 dam -0 dam
-100 dém: -100 dém:
Stort 9.0 kHz L91 pts Stop 1500 kHz Stort 150.0 kiz L91 pts Stop S0 MHZ
— —
nnneeeiip e | B N
11909763 11909763
pate: 3.0CT.2019 13:56:09 pate: 3.0CT.2019 13:45:40

Sgleet St o - et A

Marker 1 B81.660000000 MHz .
= TrigiFreeRun

#Anen: 4 dB

Stop 1.0000 GHz.
#Res BW 1.0 MHz VBV 3.0 NHz Sweep 1,000 ms (1001 pts)

Start 30.0 MHz
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Transmitter Out of Band Conducted Emissions (continued)
Results: 802.11n /20 MHz / MIMO / 2Tx CDD / BPSK / MCSO0 / Port 2

- o | - o
Spectrum ] | Spectrum ]
RefLevel -10.00 dbm  Offset 2540 06 w RBW 300 Hz RefLevel -10.00 dim  Offset 24.30 06 w RBW L0 khz
b At 0dE  SWT 157 ms @ VOW L kHz  Mode Sweep p= AL 0dh  SWT  28.9ms e WOW J0kHz  Moda Sweap
@ 1P iew @ 1P iew
MI[1 77.00 dBim| MI[1 71.48 dBim|
9,310 kg 0 kitg]
-0 dam -0 dam
-3 dem——————— -3 dém
=40 B =40 B
50 dBir 50 dBir
60 dBir 60 dBir
70 déir 70 i
s . 08 PPURRY MR NPT N W PR SR SN :
Sy uot ety J_..|_-L.--,1-\§\,--._.‘_-_.\__r,l__ LT LTI P \.’* FEPO Y ey -G dam S Gae pltedy | PRSP SR T S iyied
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B 2iret st o - e

Marker 1 870020000000 MHz

o Trig:Frmedun
#Anen: 4 dB

Start 30.0 MHz Stop 1.0000 GHz
#Res BW 1.0 MHz HVEW 3.0 MHz Sweep 1.000 ms (1001 pis)
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4.6. Transmitter Out of Band Conducted Emissions >1 GHz

4.6.1. 5.25-5.35 GHz band

Test Summary:

Test Engineers: Matthew Botfield & Test Dates: 01 October 2019 to

Chanthu Thevarajah 04 October 2019

Test Sample Serial Number: 2428534

FCC Reference: Part 15.407(b)(2),(7) & 15.209(a)
Test Method Used: KDB 789033 II.G. & ANSI C63.10 Sections 6.3 and 6.6
Frequency Range: 1 GHz to 40 GHz

Environmental Conditions:

Temperature (°C): 221023
Relative Humidity (%): 40 to 62
Note(s):
1. FCC Part 15.407(b)(2) states for transmitters operating in the band 5.25 to 5.35 GHz: all emissions

outside of the 5.15-5.35 GHz band will not exceed -27 dBm/MHz. Part(b)(7) states the provisions of
15.205 apply e.qg. restricted bands of operation.

Pre-scans were performed with the EUT transmitting in the band 5.47 to 5.725 GHz band with a data
rate of 802.11n /20 MHz / MIMO / 2Tx CDD / MCSO0 on middle channel as it produced the highest
EIRP power spectral density and was therefore deemed worst case. An inquiry was made to the FCC
and the response was pre-scans could be performed in the band with the highest power spectral
density and all final measurements should be performed on any emissions seen in each band.

All other emissions shown on the pre-scan plots were investigated and found to be ambient, or >20 dB
below the applicable limit or below the measurement system noise floor.

The final measured value, for the given emission in the field strength result tables, incorporates the
calibrated antenna factor and cable loss.

The emission shown on the 1 GHz to 6 GHz plot is the EUT fundamental.

Appropriate RF filters and attenuators were used during pre-scans and final measurements. Insertion
losses were entered on the spectrum analyser as RF levels offsets.

*In accordance with KDB 789033 Section I1.G.1.c) if the peak measurement is below the average limit,
it is not necessary to perform a separate average measurement.

The signal analyser reference level offset includes the 14.2 dBi antenna gain.
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Transmitter Out of Band Conducted Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11n /20 MHz / MIMO / 2Tx CDD / BPSK / MCSO0

Results: Bottom Channel / EIRP / Peak

Port 2 | Combined | Directional | Corrected - .
Limit Margin

Result

Frequency Port 1

Level Level Level Gain Level

(MHZ) 1 @Bm) | @Bm) | (@B) (dB) @sm) | ©@BM) | (dB)
7013.000 -43.4 -33.8 -33.3 3.0 -30.3 -27.0 3.3 Complied

Results: Middle Channel / EIRP / Peak

Directional | Corrected — .
Limit Margin
Result

Frequency Port 1 Port 2 | Combined

Level Level Level Gain Level

(MHZ) | (@Bm) | (dBm) (dB) (dB) @sm) | (@Bm) | (dB)
7040.000 -44.9 -34.4 -34.0 3.0 -31.0 -27.0 4.0 Complied

Results: Top Channel / EIRP / Peak
Port 1 Port 2 | Combined | Directional

Corrected - .
Limit Margin Result

Frequency .
Level Level Level Gain Level
(MHZ) | @Bm) | (dBm) (dB) (dB) @Bm) | @BmM) | (dB)
7093.000 -45.3 -39.9 -38.8 3.0 -35.8 -27.0 8.8 Complied
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4.6.2.5.47-5.725 GHz band

Transmitter Out of Band Conducted Emissions (5.47-5.725 GHz band operation)

Test Summary:

Test Engineers: Matthew Botfield & Test Dates: 01 October 2019 to

Chanthu Thevarajah 04 October 2019

Test Sample Serial Number: 2428534

FCC Reference: Part 15.407(b)(3),(7) & 15.209(a)
Test Method Used: KDB 789033 II.G. & ANSI C63.10 Sections 6.3 and 6.6
Frequency Range: 1 GHz to 40 GHz

Environmental Conditions:

Temperature (°C): 2210 23
Relative Humidity (%): 40 to 62
Note(s):
1. FCC Part 15.407(b)(3) states for transmitters operating in the band 5.25 to 5.35 GHz: all emissions

outside of the band will not exceed -27 dBm/MHz. Part(b)(7) states the provisions of 15.205 apply e.g.
restricted bands of operation.

Pre-scans were performed with the EUT transmitting in the band 5.47 to 5.725 GHz band with a data
rate of 802.11n /20 MHz / MIMO / 2Tx CDD / MCSO0 on middle channel as it produced the highest
EIRP power spectral density and was therefore deemed worst case. An inquiry was made to the FCC
and the response was pre-scans could be performed in the band with the highest power spectral
density and all final measurements should be performed on any emissions seen in each band.

All other emissions shown on the pre-scan plots were investigated and found to be ambient, or >20 dB
below the applicable limit or below the measurement system noise floor.

The final measured value, for the given emission in the field strength result tables, incorporates the
calibrated antenna factor and cable loss.

The emission shown on the 1 GHz to 6 GHz plot is the EUT fundamental.

Appropriate RF filters and attenuators were used during pre-scans and final measurements. Insertion
losses were entered on the spectrum analyser as RF levels offsets.

*In accordance with KDB 789033 Section 11.G.1.c) if the peak measurement is below the average limit,
it is not necessary to perform a separate average measurement.

The signal analyser reference level offset includes the 14.2 dBi antenna gain.
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Transmitter Out of Band Conducted Emissions (5.47-5.725 GHz band operation) (continued)

Results: 802.11n /20 MHz / MIMO / 2Tx CDD / BPSK / MCSO0

Results: Peak Detector / Bottom Channel / Peak

Combined Directional Corrected
Fre(&t;ezr)lcy Por(tdérl;qe)vel Por('EjZB r|;1€)V6| Level Gain Peak Level
(dB) (dB) (dBm)
7330.000 -47.6 -47.1 -44.3 3.0 -41.3
EIRP(dBm)
Frequency Corliectedl to EIRP COCVGrTed A\Ii_erq?e Margin |
(MHz) Pea(ljBLeve (dBpV/m) eve imi (dB) Result
(dBm) Factor (dBpVv/m) (dBpV/m)
7330.000 -41.3 95.2 53.9 54.0* 0.1 Complied
Results: Peak Detector / Middle Channel / Peak
Frequency Port 1 Level Port 2 Level Comblr:ed D|r((330t!onal Corliectedl
(MHz) dBm) (dBm) Leve ain Peak Leve
(dB) (dB) (dBm)
7440.000 -47.8 -47.4 -44.6 3.0 -41.6
Corrected EIRP(dBm) Converted Average :
Frequency K | to EIRP Level Limi Margin |
(MH2) Pea:jBLeve (dBpVv/m) eve imit (dB) Result
(dBm) Factor (dBpVv/m) (dBuVv/m)
7440.000 -41.6 95.2 53.6 54.0* 0.4 Complied
Results: Peak Detector / Top Channel / Peak
Frequency Port 1 Level Port 2 Level Comblr:ed D|r((330t!onal Corliectedl
(MHz) (dBm) (dBm) Leve ain Peak Leve
(dB) (dB) (dBm)
7600.000 -48.3 -47.8 -45.0 3.0 -42.0
Converted
Frequenc Corrected EltlzPE((leEFr)n) Field Average Marain
(ﬁ/IHz) y Peak Level (dBpv/m) Strength Limit (ng) Result
(dBm) Fa*é tor Peak Level | (dBpV/m)
(dBuV/m)
7600.000 -42.0 95.2 53.2 54.0* 0.8 Complied
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Transmitter Out of Band Conducted Emissions (continued)
Results: 802.11n /20 MHz / MIMO / 2Tx CDD / BPSK / MCSO0 / Port 1

P Y === B 2gimee S bruyon - S B4 =

Marker 17.440000000000 GHz

Marker 1 5.105000000000 GHz

Pt Fa (o) TrigiFrmRun

Pt Fa (o) TrigiFrmRun
Fsirbigh #hnen: 0 B

Fiariigh #Aren: 0 dB

Reef Offset 26.5 0B

Mkri 7
Ref -10.00 dBm ©

R 542
Ref -10.00 dBm f

Stop 6.000 GHz
FVEW 3.0 MHz Sweep 8.333 ms (1001 pis)

6105 GHz) 4481 0Bm)|
5,580 Gz -13.867 cBm

Start 6.000 GHz Stop 10,000 GHz
#Res BW 1.0 MHz HVEW 3.0 MHz Sweep 6667 ms (1001 pis)

B Agilert Spectrum Anahyzer. Swept S

RL 509D SENSE: ALIGN
Marker 1 19.310000009310 GHz Avg Type: Log-Pur

PNG: Fost () Trig: FreeRun
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Trig: Frve Aun
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Ref -10.00 dBm

R T 48
Ref -10.00 dBm

i b it At

Start 10.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 16.67 ms (1001 pts)

Start 20,000 GHz Stop 26,000 GHz
#Res BW 1.0 MHz HVEW 3.0 MHz Sweep 10,00 ms (1001 pis)

nsc ) Alignment Completed
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Transmitter Out of Band Conducted Emissions (continued)
Results: 802.11n /20 MHz / MIMO / 2Tx CDD / BPSK / MCSO0 / Port 1

[ - [= [ -

Marker 1 27.260000000000 GHz X Marker 1 39.250000000000 GHz
Trig: Fioa Run

- Trig: Frve Aun
#Anen: 0 dB

" aAnen: 6B

Start 30.000 GHz Stop 40,000 GhHz,
#Res BW 1.0 MHz HVEW 3.0 MHz Sweep 16,67 ms (1001 pis)

Start 26.000 GHz Stop 30,000 GhHz,
#Res BW 1.0 MHz HVEW 3.0 MHz Sweep 6667 ms (1001 pis)
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Transmitter Out of Band Conducted Emissions (continued)

Results: 802.11n /20 MHz / MIMO / 2Tx CDD / BPSK / MCSO0 / Port 2

B 2gimee S bruyon - S B4 =
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Trig: Frve Aun
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Transmitter Out of Band Conducted Emissions (continued)
Results: 802.11n /20 MHz / MIMO / 2Tx CDD / BPSK / MCSO0 / Port 2

[ - [= [ -

Marker 1 39.240000000000 GHz §
Pt Fa (o) TrigiFrmRun
Fiariigh #Aren: 0 dB

Marker 1 29.192000000000 GHz §
= TrigiFieeRun
#Anen: 0 dB

|

Start 30.000 GHz Stop 40,000 GhHz,
#Res BW 1.0 MHz HVEW 3.0 MHz Sweep 16,67 ms (1001 pis)

Start 26.000 GHz Stop 30,000 GhHz,
#Res BW 1.0 MHz HVEW 3.0 MHz Sweep 6667 ms (1001 pis)
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5. Radiated Test Results

5.1. Transmitter Out of Band Cabinet Radiated Emissions <1 GHz

Test Summary:

Test Engineer: Mark Perry Test Date: 05 October 2019

Test Sample Serial Number: 2428534

FCC Reference: Parts 15.407(b)(2),(6),(7) & 15.209(a)
Test Method Used: KDB 789033 II.G. & ANSI C63.10 Sections 6.3, 6.5 & 12.7
Frequency Range: 30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 51
Note(s):

1. The final measured value, for the given emission in the field strength result tables, incorporates the
calibrated antenna factor and cable loss.

2. Pre-scans were performed with the EUT transmitting with a data rate of 802.11n /20 MHz / MIMO /
2Tx CDD / MCSO0 on middle channel as it produced the highest EIRP power spectral density and was
therefore deemed worst case. An inquiry was made to the FCC and the response was pre-scans could
be performed in the band with the highest power spectral density and all final measurements should
be performed on any emissions seen in each band.

3. The EUT was configured to transmit at the highest selectable power setting (26) to provide worst case
results.

4. The preliminary scans showed similar emission levels below 1 GHz, for each channel of operation.
Therefore final radiated emissions measurements were performed with the EUT set to the middle
channel only.

5. All other emissions shown on the pre-scan were investigated and found to be ambient, or >20 dB
below the applicable limit or below the measurement system noise floor.

6. Measurements below 1 GHz were performed in a semi-anechoic chamber (Asset Number KO017) at a
distance of 3 metres. 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 metre to 4 metres.

7. Pre-scans were performed and markers placed on the highest measured levels. The test receiver
resolution bandwidth was set to 120 kHz and video bandwidth 500 kHz. The sweep time was set to
auto. A peak detector was used, sweep time was set to auto and trace mode was Max Hold.

8. 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 CISPR quasi-peak detector
and span wide enough to see the whole emission.
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Transmitter Out of Band Cabinet Radiated Emissions (5.25-5.35 GHz band operation)

(continued)
Results: Quasi-Peak / Middle Channel / 802.11n / 20 MHz / MIMO / 2Tx CDD / MCSO0
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBpVv/m) (dB)
270.184 Horizontal 33.0 46.0 13.0 Complied
242.665 Horizontal 33.1 46.0 12.9 Complied
T
8 Offfset .2 df 100 MHz Marker 2 L;;.Jgg](:i
e
T arkeyr 4 ni1 ’
Lo } :xyz(: o 117
- ik}
;K}JPlS ‘ 5 2
i, || Lol
PP, i
- M'Mf'h 4 JLJul |

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying table.
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Transmitter Out of Band Cabinet Radiated Emissions (5.47-5.725 GHz band operation)

(continued)
Results: Quasi-Peak / Middle Channel / 802.11n / 20 MHz / MIMO / 2Tx CDD / MCSO0
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBpVv/m) (dB)
270.182 Horizontal 32.4 46.0 13.6 Complied
241.200 Horizontal 28.5 46.0 17.5 Complied
T
8 Offfset| 0.2 c§ 100 MHz Marke r77 F;é i; (Eﬂi
e
T «lan?e‘r/b 1
Lo %4 1? dHlf
[ i - }M#
‘ WMW% o -]
“j““‘\ AN AWWJ AMMMMW
4

11909763
pate: 5.0CT.2019 17:27:42

Stop 1 GHz

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying table.
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5.2. Transmitter Out of Band Cabinet Radiated Emissions >1 GHz

5.2.1.5.25-5.35 GHz band

Test Summary:

Test Engineer: Mark Perry Test Dates: 04 October 2019 &

05 October 2019

Test Sample Serial Number: 2428534

FCC Reference: Part 15.407(b)(2),(7) & 15.209(a)
Test Method Used: KDB 789033 II.G. & ANSI C63.10 Sections 6.3, 6.6 & 12.7
Frequency Range: 1 GHz to 40 GHz

Environmental Conditions:

Temperature (°C): 221023
Relative Humidity (%): 48 to 51
Note(s):

1. The final measured value, for the given emission in the field strength result tables, incorporates the
calibrated antenna factor and cable loss.

2. Pre-scans were performed with the EUT transmitting with a data rate of 802.11n /20 MHz / MIMO /
2Tx CDD / MCSO0 on middle channel as it produced the highest EIRP power spectral density and was
therefore deemed worst case.

3. The EUT was configured to transmit at the highest selectable power setting (26) to provide worst case
results.

4. All other emissions shown on the pre-scan plots were investigated and found to be ambient, or >20 dB
below the applicable limit or below the measurement system noise floor.

The emission shown on the 1 GHz to 6 GHz plot is the EUT fundamental.

Measurements were performed across the two restricted bands closest to the bands of operation with
the EUT transmitting on the middle channel in the 5.25 to 5.35 GHz band. Plots are included in this
section of the test report. Peak and average measurements were made.

7. Pre-scans above 1 GHz were performed in a fully anechoic chamber (Asset Number KO017) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in
the centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5
metres above the test chamber floor, in line with the EUT.

8. Measurements above 1 GHz were performed in a fully anechoic chamber (Asset Number KO017) at a

distance of 3 metres. The EUT was placed at a height of 1.5 metres 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 metre to 4 metres.
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Transmitter Out of Band Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: Bottom Channel / Field Strength / Peak

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBpVv/m) (dB)
15784.814 Vertical 65.4 74.0 8.6 Complied
Results: Bottom Channel / Field Strength / Average
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpV/m) (dBpVv/m) (dB)
15784.135 Vertical 48.1 54.0 5.9 Complied
Results: Middle Channel / EIRP / Peak
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
7040.064 Horizontal -42.6 -27.0 15.6 Complied
Results: Middle Channel / Field Strength / Peak
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBpV/m) (dB)
15843.824 Vertical 65.0 74.0 9.0 Complied
Results: Middle Channel / Field Strength / Average
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBpV/m) (dB)
15843.984 Vertical 47.5 54.0 6.5 Complied
Results: Top Channel / EIRP
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBm) (dBm) (dB)
7093.500 Horizontal -43.3 -27.0 16.3 Complied
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Transmitter Out of Band Radiated Emissions (5.25-5.35 GHz band operation) (continued)

pate: 5.0CT.2019 13:18:47

pate: 5.0CT.2019 13:14:49
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Restricted Band 4.5 GHz to 5.15 GHz

Restricted Band 5.35 GHz to 5.46 GHz

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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Transmitter Out of Band Radiated Emissions (5.25-5.35 GHz band operation) (continued)

11909763
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Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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5.2.2.5.47-5.725 GHz band
Transmitter Out of Band Radiated Emissions (5.47-5.725 GHz band operation)
Test Summary:

Test Engineer: Mark Perry Test Date: 05 October 2019

Test Sample Serial Number: 2428534

FCC Reference: Part 15.407(b)(2),(7) & 15.209(a)
Test Method Used: KDB 789033 II.G. & ANSI C63.10 Sections 6.3, 6.6 & 12.7
Frequency Range: 1 GHz to 40 GHz

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 51
Note(s):

1. The final measured value, for the given emission in the field strength result tables, incorporates the
calibrated antenna factor and cable loss.

2. Pre-scans were performed with the EUT transmitting with a data rate of 802.11n /20 MHz / MIMO /
2Tx CDD / MCSO0 on middle channel as it produced the highest EIRP power spectral density and was
therefore deemed worst case.

3. The EUT was configured to transmit at the highest selectable power setting (26) to provide worst case
results.

4. All emissions shown on the pre-scan plots were investigated and found to be ambient, or >20 dB
below the applicable limit or below the measurement system noise floor. The highest noise floor
reading has been recorded in the table below.

5. The emission shown on the 1 GHz to 6 GHz plot is the EUT fundamental.

Measurements were performed across the two restricted bands closest to the bands of operation with
the EUT transmitting on the middle channel in the 5.25 to 5.35 GHz band. Plots are included in this
section of the test report. Peak and average measurements were made.

7. Pre-scans above 1 GHz were performed in a fully anechoic chamber (Asset Number KO017) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in
the centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5
metres above the test chamber floor, in line with the EUT.

Results: Middle Channel / EIRP

Frequency Antenna Level Level Limit Margin Result
(MHz) Polarity (dBuV/m) (dBm) (dBm) (dB)
17609.000 Horizontal 60.1 -35.1 -27.0 8.1 Complied
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Transmitter Out of Band Radiated Emissions (5.47-5.725 GHz band operation) (continued)
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Restricted Band 4.5 GHz to 5.15 GHz Restricted Band 5.35 GHz to 5.46 GHz

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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Transmitter Out of Band Radiated Emissions (5.47-5.725 GHz band operation) (continued)
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Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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5.3. Transmitter Band Edge Radiated Emissions

5.3.1. 5.25-5.35 GHz band

Test Summary:

Test Engineers:

John Ferdinand,
Andrew Harding,
Mark Perry &
Mohammed Toubella

Test Dates:

19 September 2019 to
27 September 2019

Test Sample Serial Number:

2405066 & 2428534

FCC Reference:

Parts 15.407(b)(2),(7), 15.205 & 15.209(a)

Test Method Used:

ANSI C63.10 Section 6.10 & KDB 789033 II.G.

Environmental Conditions:

Temperature (°C):

21to 24

Relative Humidity (%):

41to 52
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Note(s):

1. Measurements were performed in the EUT modes that produced the highest power and the widest
bandwidths as theses were deemed to be the worst case modes. The modes that produced the
highest power and widest bandwidth were:

(o]

0O 0O O 0O O 0O o o 0o o oo o o o o o

(0]

802.11a SISO - 64-QAM / 48 Mbps / Port 1

802.11n HT20 SISO - 64-QAM / MCS6 / Port 1

802.11n HT40 SISO - 16-QAM / MCS4 / Port 1

802.11ac VHT80 SISO — QPSK /MCS1x1/ Port 1

802.11ac VHT80 SISO — 256-QAM / MCS8x1 / Port 1

802.11a MIMO — 64-QAM / 54 Mbps / 2Tx CDD / Ports 1 & 2

802.11n HT20 MIMO — BPSK/MCSO0/2Tx CDD / Ports 1 & 2
802.11n HT40 MIMO — 64-QAM / MCS7 / 2Tx CDD / Ports 1 & 2
802.11ac VHT80 MIMO — 64-QAM / MCS5x1 / 2Tx CDD / Ports 1 & 2
802.11ac VHT80 MIMO — 256-QAM / MCS9x1 / 2Tx CDD / Ports 1 & 2
802.11a MIMO — BPSK /9 Mbps / 3Tx CDD / Ports 1, 2 & 3

802.11n HT20 MIMO — 16-QAM / MCS3/3Tx CDD / Ports 1,2 & 3
802.11n HT20 MIMO — 64-QAM / MCS7 /3Tx CDD / Ports 1, 2 & 3
802.11n HT40 MIMO — 64-QAM / MCS5/3Tx CDD / Ports 1, 2 & 3
802.11ac VHT80 MIMO — QPSK/MCS1x1/3Tx CDD/Ports 1,2 & 3
802.11a MIMO — QPSK /12 Mbps / 4Tx CDD / Ports 1, 2,3 & 4
802.11n HT20 MIMO — QPSK/MCS1/4TxCDD /Ports 1, 2,3 & 4
802.11n HT40 MIMO — 16-QAM / MCS3/4Tx CDD / Ports 1, 2,3 & 4

802.11ac VHT80 MIMO — 16-QAM / MCS3x1/4Tx CDD / Ports 1, 2,3 & 4

2. Lower band edge measurements were performed with the EUT transmitting on the bottom channel.
Upper band edge measurements were performed with the EUT transmitting on the top channel.

3. For transmitters operating in the 5.25-5.35 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. Tests were performed in these restricted bands of operation with

the EUT transmitting on the bottom and top channels within 5.25-5.35 GHz band.

4. Field strength measurements using peak and average detectors were performed in the restricted
bands below 5.15 GHz and above 5.35 GHz. Field strength and EIRP results were found to be
compliant with the restricted band limits and Part 15.407 out-of-band limits.

5. For all average measurements in this section, 300 sweeps were used. This satisfies the requirement
for the minimum number of sweep points, as stated in KDB 789033 Section I11.G.6.c) Method AD (vi).

6. Inaccordance with KDB 789033 Section 11.G.6.c) Method AD (vii), for average measurements, data
rates where the EUT was transmitting <98% duty cycle, the duty cycle correction factor calculated in
section 4.1 was added to the measured result.
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11a /20 MHz / SISO / 64-OAM / 48 Mbps / Port 1

Results: Lower Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5136.154 59.9 74.0 14.1 Complied
5150.000 57.7 74.0 16.3 Complied
Results: Upper Band Edge / Peak
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBuV/m) (dB)
5350.000 57.8 74.0 16.2 Complied
5351.795 59.2 74.0 14.8 Complied
Results: Lower Band Edge / Average
Frequency Level Duty Cy_cle Corrected Limit Margin
(MH2) (dBpv/m) correction Level (dBpv/m) (dB) Result
(dB) (dBpV/m)
5136.154 48.5 1.6 50.1 54.0 3.9 Complied
5150.000 46.7 1.6 48.3 54.0 5.7 Complied
Results: Upper Band Edge / Average
Frequency Level Duty Cy_cle Corrected Limit Margin
(MH2) (dBpv/m) correction Level (dBpv/m) (dB) Result
(dB) (dBpV/m)
5350.000 46.4 15 47.9 54.0 6.1 Complied
5364.744 46.5 15 48.0 54.0 6.0 Complied
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11n /20 MHz / SISO / 64-OAM / MCS6 / Port 1

Results: Lower Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5098.077 58.6 74.0 154 Complied
5150.000 57.7 74.0 16.3 Complied
Results: Upper Band Edge / Peak
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBuV/m) (dB)
5350.000 57.2 74.0 16.8 Complied
5356.923 59.1 74.0 14.9 Complied
Results: Lower Band Edge / Average
Frequency Level Duty Cy_cle Corrected Limit Margin
(MH2) (dBpv/m) correction Level (dBpv/m) (dB) Result
(dB) (dBpV/m)
5136.154 47.7 1.7 49.4 54.0 4.6 Complied
5150.000 46.0 1.7 47.7 54.0 6.3 Complied
Results: Upper Band Edge / Average
Frequency Level Duty Cy_cle Corrected Limit Margin
(MH2) (dBpv/m) correction Level (dBpv/m) (dB) Result
(dB) (dBpV/m)
5350.000 46.4 1.8 48.2 54.0 5.8 Complied
5365.256 46.7 1.8 48.5 54.0 5.5 Complied
T T
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11n /40 MHz / SISO / 16-QAM / MCS4 / Port 1

Results: Lower Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dBpv/m) (dBpV/m) (dB)
5110.962 56.5 74.0 17.5 Complied
5150.000 53.4 74.0 20.6 Complied
Results: Upper Band Edge / Peak
Frequency Level Limit Margin Result
(MHz) (dBpv/im) (dBpV/m) (dB)
5350.000 57.2 74.0 16.8 Complied
5397.500 58.2 74.0 15.8 Complied
Results: Lower Band Edge / Average
Frequency Level Duty Cy_cle Corrected Limit Margin
(MH2) (dBpv/m) correction Level (dBpv/m) (dB) Result
H (dB) (dBuVv/m) H
5039.615 43.8 2.2 46.0 54.0 7.0 Complied
5150.000 43.1 2.2 45.3 54.0 8.7 Complied
Results: Upper Band Edge / Average
Frequency Level Duty Cy_cle Corrected Limit Margin
(MH2) (dBpv/m) correction Level (dBpv/m) (dB) Result
H (dB) (dBuVv/m) H
5350.000 45.0 2.2 47.2 54.0 6.8 Complied
5351.923 45.1 2.2 47.2 54.0 6.8 Complied
@ o L e @ o DL
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11ac / 80 MHz / SISO / QPSK / MCS1x1 / Port 1

Results: Upper Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5350.000 58.4 74.0 15.6 Complied
5370.192 59.0 74.0 15.0 Complied
Results: Upper Band Edge / Average
Frequency Level Egpr/e(é%/iglne Col_r(r;\elcetled Limit Margin Result
(MHz) (dBpVv/m) (dB) (dBpv/m) (dBpVv/m) (dB)
5350.000 45.9 1.5 47.4 54.0 6.6 Complied
5351.282 46.3 1.5 47.8 54.0 6.2 Complied
120 Offget  10|dB Markgr 2 [T1|]
Ho Markér 3 [T2|]
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11ac / 80 MHz / SISO / 256-QAM / MCS8x1 / Port 1

Results: Upper Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5350.000 56.8 74.0 17.2 Complied
5376.923 58.4 74.0 15.6 Complied
Results: Upper Band Edge / Average
Frequency Level Egpr/e(é%/iglne Col_r(r;\elcetled Limit Margin Result
(MHz) (dBpVv/m) (dB) (dBpv/m) (dBpVv/m) (dB)
5350.000 44.8 3.5 48.3 54.0 5.7 Complied
5363.782 45.1 3.5 48.6 54.0 5.4 Complied
120 Offget  10|dB Markgr 2 [T1|]
Ho Markér 3 [T2|]
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11a /20 MHz / MIMO / 2Tx CDD / 64-OAM / 54 Mbps /Port 1 & 2

Results: Lower Band Edge / Peak

" i
|

SiPioy P v 20 / ]]

MUy
D2 54 BV

Center 5.15 Giz 24 \Hz/ Span 240 Mz

11909763
Date: 21.SEP.2019 17:34:23

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5083.462 58.2 74.0 15.8 Complied
5150.000 57.0 74.0 17.0 Complied
Results: Upper Band Edge / Peak
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBuV/m) (dB)
5350.000 57.7 74.0 16.3 Complied
5352.231 58.6 74.0 15.4 Complied
Results: Lower Band Edge / Average
Frequency Level Duty Cy_cle Corrected Limit Margin
(MH2) (dBpv/m) correction Level (dBpv/m) (dB) Result
(dB) (dBpV/m)
5033.077 459 1.4 47.3 54.0 6.7 Complied
5150.000 45.4 1.4 46.8 54.0 7.2 Complied
Results: Upper Band Edge / Average
Frequency Level Duty Cy_cle Corrected Limit Margin
(MH2) (dBpv/m) correction Level (dBpv/m) (dB) Result
(dB) (dBpV/m)
5350.000 46.3 1.4 47.7 54.0 6.3 Complied
5365.128 46.4 1.4 47.8 54.0 6.2 Complied
@ wawe R e @ wame L
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11n /20 MHz / MIMO / 2Tx CDD / BPSK /MCS0O /Port1 & 2

Results: Lower Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5095.385 58.1 74.0 15.9 Complied
5150.000 56.3 74.0 17.7 Complied
Results: Upper Band Edge / Peak
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBuV/m) (dB)
5350.000 56.8 74.0 17.2 Complied
5377.308 58.7 74.0 15.3 Complied
Results: Lower Band Edge / Average
Duty Cycle Corrected I .
Fr(?'(\q/ll:_lezr;cy (dlém(/e/lrn) correction Level (dlém\qllltm) M(ng;n Result
H (dB) (dBuVv/m) H
5040.000 46.1 1.5 47.6 54.0 6.4 Complied
5150.000 45.7 1.5 47.2 54.0 6.8 Complied
Results: Upper Band Edge / Average
Duty Cycle Corrected I .
Fr(?'(\q/ll:_lezr;cy (dIE;E\</e/|m) correction Level (dIE‘;'nQ/'/tm) M(ng;n Result
H (dB) (dBuVv/m) H
5350 46.4 1.8 48.2 54.0 5.8 Complied
5388.974 46.6 1.8 48.4 54.0 5.6 Complied
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11n /40 MHz / MIMO / 2Tx CDD / 64-OAM / MCS7 /Port 1 & 2

Results: Lower Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5066.090 56.7 74.0 17.3 Complied
5150.000 54.5 74.0 195 Complied
Results: Upper Band Edge / Peak
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBuV/m) (dB)
5350.000 56.0 74.0 18.0 Complied
5357.308 57.5 74.0 16.5 Complied
Results: Lower Band Edge / Average
Frequency Level Duty Cy_cle CoerectIed Limit Margin |
(MHz) (dBpV/m) correction eve (dBpv/m) (dB) Result
(dB) (dBpV/m)
5014.039 44.0 3.3 47.3 54.0 6.7 Complied
5150.000 43.4 3.3 46.7 54.0 7.3 Complied
Results: Upper Band Edge / Average
Frequency Level Duty Cy_cle CoerectIed Limit Margin |
(MHz) (dBpV/m) correction eve (dBpv/m) (dB) Result
(dB) (dBpV/m)
5350.000 44.8 2.1 46.9 54.0 7.1 Complied
5350.962 44.8 2.1 46.9 54.0 7.1 Complied
T T
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)
Results: 802.11ac / 80 MHz / MIMO / 2Tx CDD / 64-OAM / MCS5x1 / Port 1 & 2
Results: Upper Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5350.000 56.9 74.0 17.1 Complied
5382.372 57.9 74.0 16.1 Complied
Results: Upper Band Edge / Average
Frequency Level Egﬁleg’%/iglne Col_r(r;\elcetled Limit Margin Result
(MHz) (dBpVv/m) (dB) (dBpv/m) (dBpVv/m) (dB)
5350.000 449 3.6 48.5 54.0 55 Complied
5382.692 45.0 3.6 48.6 54.0 5.4 Complied
120 Offget  10|dB Markgr 2 [T1|]
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11ac / 80 MHz / MIMO / 2Tx CDD / 256-OAM / MCS9x1 /Port 1 & 2

Results: Upper Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5350.000 56.8 74.0 17.2 Complied
5376.282 58.2 74.0 15.8 Complied
Results: Upper Band Edge / Average
Frequency Level Egpr/e(é%/iglne Col_r(r;\elcetled Limit Margin Result
(MHz) (dBpVv/m) (dB) (dBpv/m) (dBpVv/m) (dB)
5350.000 44.8 3.6 48.4 54.0 5.6 Complied
5377.244 44.9 3.6 48.5 54.0 5.5 Complied
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11a /20 MHz / MIMO / 3Tx CDD / BPSK /9 Mbps /Port 1,2 & 3

Results: Lower Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5048.846 57.7 74.0 16.3 Complied
5150.000 56.1 74.0 17.1 Complied
Results: Upper Band Edge / Peak
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5350.000 55.9 74.0 18.1 Complied
5364.359 57.8 74.0 16.2 Complied
Results: Lower Band Edge / Average
Duty Cycle Corrected I .
Fr(?'(\q/ll:_lezr;cy (dlém(/e/lrn) correction Level (dlém\qllltm) M(ng;n Result
H (dB) (dBuVv/m) H
5031.923 45.6 0.6 46.2 54.0 7.8 Complied
5150.000 45.0 0.6 45.6 54.0 8.4 Complied
Results: Upper Band Edge / Average
Duty Cycle Corrected I .
Fr(?'(\q/ll:_lezr;cy (dIE;E\</e/|m) correction Level (dIE‘;'nQ/'/tm) M(ng;n Result
H (dB) (dBuVv/m) H
5350.000 44.7 0.7 454 54.0 8.6 Complied
5362.949 44.9 0.7 45.6 54.0 8.4 Complied
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11n /20 MHz / MIMO / 3Tx CDD / 16-OAM /MCS3 /Port 1,2 & 3

Results: Lower Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5088.846 58.3 74.0 15.7 Complied
5150.000 56.9 74.0 17.1 Complied
Results: Upper Band Edge / Peak
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBuV/m) (dB)
5350.000 55.0 74.0 19.0 Complied
5377.821 57.2 74.0 16.8 Complied
Results: Lower Band Edge / Average
Frequency Level Duty Cy_cle CoerectIed Limit Margin |
(MHz) (dBpV/m) correction eve (dBpv/m) (dB) Result
(dB) (dBpV/m)
5030.385 45.6 1.1 46.7 54.0 7.3 Complied
5150.000 45.0 1.1 46.1 54.0 7.9 Complied
Results: Upper Band Edge / Average
Frequency Level Duty Cy_cle CoerectIed Limit Margin |
(MHz) (dBpV/m) correction eve (dBpv/m) (dB) Result
(dB) (dBpV/m)

5350 44.5 1.3 45.8 54.0 8.2 Complied
5365.256 447 1.3 46.0 54.0 8.0 Complied
T © e o T
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11n /20 MHz / MIMO / 3Tx CDD / 64-OAM / MCS7 /Port 1,2 & 3

Results: Lower Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5126.154 58.1 74.0 15.9 Complied
5150.000 56.0 74.0 18.0 Complied
Results: Upper Band Edge / Peak
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5350.000 55.2 74.0 18.8 Complied
5388.975 57.3 74.0 16.7 Complied
Results: Lower Band Edge / Average
Frequency Level Duty Cy_cle Corrected Limit Margin
(MH2) (dBpv/m) correction Level (dBpv/m) (dB) Result
H (dB) (dBuVv/m) H
5031.538 45.4 1.9 47.3 54.0 6.7 Complied
5150.000 44.7 1.9 46.6 54.0 7.4 Complied
Results: Upper Band Edge / Average
Frequency Level Duty Cy_cle Corrected Limit Margin
(MH2) (dBpv/m) correction Level (dBpv/m) (dB) Result
H (dB) (dBuVv/m) H
5350.000 44.4 2.1 46.5 54.0 7.5 Complied
5388.590 44.6 2.1 46.7 54.0 7.3 Complied
® B S @ wame R e
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11n /40 MHz / MIMO / 3Tx CDD / 64-OAM / MCS5 /Port 1,2 & 3

Results: Lower Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5028.397 56.4 74.0 17.6 Complied
5150.000 53.9 74.0 20.1 Complied
Results: Upper Band Edge / Peak
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBuV/m) (dB)
5350.000 56.5 74.0 17.5 Complied
5375.962 57.6 74.0 16.4 Complied
Results: Lower Band Edge / Average
Frequency Level Duty Cy_cle CoerectIed Limit Margin |
(MHz) (dBpV/m) correction eve (dBpv/m) (dB) Result
(dB) (dBpV/m)
5014.487 44.1 1.8 45.9 54.0 8.1 Complied
5150.000 43.4 1.8 45.2 54.0 8.8 Complied
Results: Upper Band Edge / Average
Frequency Level Duty Cy_cle CoerectIed Limit Margin |
(MHz) (dBpV/m) correction eve (dBpv/m) (dB) Result
(dB) (dBpV/m)
5350.000 449 2.0 46.9 54.0 7.1 Complied
120 Offget  10(cB Markgr 2 [T1)] 120 Offfet  10|dB Markgr 2 [T1(]
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11ac / 80 MHz / MIMO / 3Tx CDD / QPSK / MCS1x1/Port1,2 & 3

Results: Upper Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5350.000 56.9 74.0 17.1 Complied
5387.180 58.4 74.0 15.6 Complied
Results: Upper Band Edge / Average
Frequency Level Egpr/e(é%/iglne Col_r(r;\elcetled Limit Margin Result
(MHz) (dBpVv/m) (dB) (dBpv/m) (dBpVv/m) (dB)
5350.000 44.9 2.3 47.2 54.0 6.8 Complied
5365.385 45.0 2.3 47.3 54.0 6.7 Complied
120 Offget  10|dB Markgr 2 [T1|]
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11a /20 MHz / MIMO / 4Tx CDD / QPSK /12 Mbps /Port 1,2, 3& 4

Results: Lower Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5058.077 58.3 74.0 15.7 Complied
5150.000 54.8 74.0 19.2 Complied
Results: Upper Band Edge / Peak
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBuV/m) (dB)
5350.000 56.3 74.0 17.7 Complied
5374.359 57.9 74.0 16.1 Complied
Results: Lower Band Edge / Average
Frequency Level Duty Cy_cle CoerectIed Limit Margin |
(MHz) (dBpV/m) correction eve (dBpv/m) (dB) Result
(dB) (dBpV/m)
5039.615 45.0 0.6 45.6 54.0 8.4 Complied
5150.000 44.2 0.6 44.8 54.0 9.2 Complied
Results: Upper Band Edge / Average
Frequency Level Duty Cy_cle CoerectIed Limit Margin |
(MHz) (dBpV/m) correction eve (dBpv/m) (dB) Result
(dB) (dBpV/m)
5350.000 45.0 0.4 45.4 54.0 8.6 Complied
5361.282 45.3 0.4 457 54.0 8.3 Complied
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11n /20 MHz / MIMO / 4Tx CDD / QPSK /MCS1 /Port 1,2, 3& 4

Results: Lower Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5043.077 56.8 74.0 17.2 Complied
5150.000 55.4 74.0 18.6 Complied
Results: Upper Band Edge / Peak
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBuV/m) (dB)
5350.000 55.8 74.0 18.2 Complied
5370.897 58.1 74.0 15.9 Complied
Results: Lower Band Edge / Average
Frequency Level Duty Cy_cle CoerectIed Limit Margin |
(MHz) (dBpV/m) correction eve (dBpv/m) (dB) Result
(dB) (dBpV/m)
5039.615 44.8 0.5 453 54.0 8.7 Complied
5150.000 44.0 0.5 445 54.0 9.5 Complied
Results: Upper Band Edge / Average
Frequency Level Duty Cy_cle CoerectIed Limit Margin |
(MHz) (dBpV/m) correction eve (dBpv/m) (dB) Result
(dB) (dBpV/m)
5350.000 451 0.6 457 54.0 8.3 Complied
5361.024 45.3 0.6 45.9 54.0 8.1 Complied
e e
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11n /40 MHz / MIMO / 4Tx CDD / 16-OAM /MCS3 /Port 1,2, 3& 4

Results: Lower Band Edge / Peak

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5036.923 56.7 74.0 17.3 Complied
5150.000 54.8 74.0 19.2 Complied
Results: Upper Band Edge / Peak
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBuV/m) (dB)
5350.000 55.9 74.0 18.1 Complied
5391.538 57.5 74.0 16.5 Complied
Results: Lower Band Edge / Average
Frequency Level Duty Cy_cle Corrected Limit Margin
(MH2) (dBpv/m) correction Level (dBpv/m) (dB) Result
(dB) (dBpV/m)
5040.064 44.4 1.7 46.1 54.0 7.9 Complied
5150.000 42.6 1.7 44.3 54.0 9.7 Complied
Results: Upper Band Edge / Average
Frequency Level Duty Cy_cle Corrected Limit Margin
(MH2) (dBpv/m) correction Level (dBpv/m) (dB) Result
(dB) (dBpV/m)
5350.000 44.8 1.8 46.6 54.0 7.4 Complied
5396.152 451 1.8 46.9 54.0 7.1 Complied
® wame T e @ wame R
Ref 130 dBvV At 10 dB SNT 20 ms 5.150000000 GHz Ref 130 dBvV At 10 dB SAT 20 ms 5.350000000 GHz
130 Offget  10(dB Markgr 2 [T1)] 130 Offfet  10|dB Markgr 2 [T1[]
coceolons ot o I xdind
[rm : verkg ':3 Uai é’—! HE:_E I'rm e reng ':3 Lz 2J33 (E'rt
Markgr 4 [T2(] Markgr 4 [T2(]
S e /ffﬂ“’g‘”“\* o . W\ e e
N M I
SIPly) 3 Gy 30 /‘I I S8 3 Gy 30 \l \1
- ] i \ |
=Y R LT N Lt A / 2 S B \ MWMMW 1Ly
Y 2 J Y ] 2
;ters.lsﬁ-z 28 WHz/ Span 280 VHz :ﬁers.&&-{z 12 MHz/ Span 120 Mz
Lower Band Edge Upper Band Edge
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Transmitter Band Edge Radiated Emissions (5.25-5.35 GHz band operation) (continued)

Results: 802.11ac / 80 MHz / MIMO / 4Tx CDD / 16-QOAM / MCS3x1 /Port 1,2, 3& 4

Results: Upper Band Edge / Peak

D1 54 dpv

Center 5.35 GHiz

11909763
Date: 27.SEP.2019 18:04:35

Span 200 MHz

Upper Band Edge

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5350.000 59.6 74.0 14.4 Complied
5384.936 60.9 74.0 13.1 Complied
Results: Upper Band Edge / Average
Frequency Level Egpr/e(é%/iglne Col_r(r;\elcetled Limit Margin Result
(MHz) (dBpVv/m) (dB) (dBpv/m) (dBpVv/m) (dB)
5350.000 47.8 3.0 50.8 54.0 3.2 Complied
5450.000 48.1 3.0 51.1 54.0 2.9 Complied
130 Offfet  10[4 B Varkgr 2 rF\A}J 187 .
1R - xmkaA‘BLr:y
IR PO S - 1T1H1;
. ™
S '?DXZJ§I(B‘:§}» \

ULVSLTD

Page 313 of 336




TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11909763-3716A

ISSUE DATE: 18 MARCH 2020

Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band)

5.3.2. 5.47-5.725 GHz band

Test Summary:

Test Engineers:

John Ferdinand,
Andrew Harding,
Mark Perry &
Mohammed Toubella

Test Dates:

19 September 2019 to
27 September 2019

Test Sample Serial Number:

2405066 & 2428534

FCC Reference:

Parts 15.407(b)(3),(7), 15.205 & 15.209(a)

Test Method Used:

ANSI C63.10 Section 6.10 & KDB 789033 II.G.

Environmental Conditions:

Temperature (°C):

21to 24

Relative Humidity (%):

41 to 52
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Note(s):

1. Measurements were performed in the EUT modes that produced the highest power and the widest
bandwidths as theses were deemed to be the worst case modes. The modes that produced the
highest power and widest bandwidth were:

(o]

0O 0O O 0O O 0O o o 0o o oo o o o o o

(0]

802.11a SISO - 64-QAM / 48 Mbps / Port 1

802.11n HT20 SISO - 64-QAM / MCS6 / Port 1

802.11n HT40 SISO - 16-QAM / MCS4 / Port 1

802.11ac VHT80 SISO — QPSK /MCS1x1/ Port 1

802.11ac VHT80 SISO — 256-QAM / MCS8x1 / Port 1

802.11a MIMO — 64-QAM / 54 Mbps / 2Tx CDD / Ports 1 & 2

802.11n HT20 MIMO — BPSK/MCSO0/2Tx CDD / Ports 1 & 2
802.11n HT40 MIMO — 64-QAM / MCS7 / 2Tx CDD / Ports 1 & 2
802.11ac VHT80 MIMO — 64-QAM / MCS5x1 / 2Tx CDD / Ports 1 & 2
802.11ac VHT80 MIMO — 256-QAM / MCS9x1 / 2Tx CDD / Ports 1 & 2
802.11a MIMO — BPSK /9 Mbps / 3Tx CDD / Ports 1, 2 & 3

802.11n HT20 MIMO — 16-QAM / MCS3/3Tx CDD / Ports 1,2 & 3
802.11n HT20 MIMO — 64-QAM / MCS7 /3Tx CDD / Ports 1,2 & 3
802.11n HT40 MIMO — 64-QAM / MCS5/3Tx CDD / Ports 1, 2 & 3
802.11ac VHT80 MIMO — QPSK/MCS1x1/3Tx CDD /Ports 1,2 & 3
802.11a MIMO — QPSK /12 Mbps / 4Tx CDD / Ports 1, 2,3 & 4
802.11n HT20 MIMO — QPSK/MCS1/4Tx CDD /Ports 1, 2,3 & 4
802.11n HT40 MIMO — 16-QAM / MCS3/4Tx CDD / Ports 1, 2,3 & 4
802.11ac VHT80 MIMO — 16-QAM / MCS3x1/4Tx CDD / Ports 1, 2,3 & 4

2. Lower band edge measurements were performed with the EUT transmitting on the bottom channel.
Upper band edge measurements were performed with the EUT transmitting on the top channel.

3. For transmitters operating in the 5.47-5.725 GHz band: all emissions outside of the 5.47-5.725 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 at 5.35-5.46 GHz therefore the provisions of
FCC Part 15.205 apply. Tests were performed in these restricted bands of operation with the EUT
transmitting on the bottom and top channels within 5.47-5.725 GHz band.

4. For completeness, results are shown as EIRP in dBm and also as field strength in dBuV/m. Measured
field strength was converted to EIRP in accordance with KDB 789033 11.G.2.c)(iii) using a conversion
factor of 95.2.
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results: 802.11a/ 20 MHz / SISO / 64-OAM / 48 Mbps / Port 1 / Peak

Page 316 of 336

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)

5445.641 -35.0 -27.0 8.0 Complied
5470 -37.1 -27.0 10.1 Complied
5725 -34.8 -27.0 7.8 Complied

5725.449 -34.7 -27.0 7.7 Complied

Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)

5445.641 60.2 68.2 8.0 Complied
5470 58.1 68.2 10.1 Complied
5725 60.4 68.2 7.8 Complied

5725.449 62.5 68.2 7.7 Complied

Ref 130 dBv At 10 dB SWT 20 ms 5.470000000 GHz Ref 130 dBv At 10 dB SWT 20 ms 5.725000000 GHz

130 Off$et  10/4 dB Markgr 2 [T1|] 130 Offfet  10/4 dB Markédr 2 [T1[]

-  ceoaloon ot L e oo

=, - | www\

N N N

) / . 4

D1 68.2|dBv / D1 68.2|dB.vV b
Lax L ByTE ar ‘“”‘- U N TR
;ﬁers.zﬂﬂt 8 WHz/ Span 80 MHz C::marSJ?SG-Iz 7 WHz/ Span 70 MHz
Lower Band Edge Upper Band Edge
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results: 802.11n /20 MHz / SISO / 64-QAM / MCS6 / Port 1 / Peak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5432.180 -38.2 -27.0 11.2 Complied
5470.000 -39.4 -27.0 12.4 Complied
5725.000 -32.3 -27.0 5.3 Complied
5725.785 -32.2 -27.0 5.2 Complied
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5432.180 57.0 68.2 11.2 Complied
5470.000 55.8 68.2 12.4 Complied
5725.000 62.9 68.2 5.3 Complied
5725.785 63.0 68.2 5.2 Complied
Ref 120 dBv At 10 dB SWT 20 ms 5.470000000 GHz Ref 130 dBv At 10 dB SWT 20 ms 5.725000000 GHz
120 Off$et  10|dB Markgr 2 [T1|] 130 Offfet  10|dB Markgr 2 [T1(]
e i ol . bl
=] 17T L p——
/ /"
FZ D1 68.2| BV o [& %\
"f / R 1 68.2| B X
CfnterS.AWG-Iz 8 WHz/ Span 80 MHz C::ﬁErSJ?SG-IZ 7 WHz/ Span 70 MHz

Lower Band Edge

Upper Band Edge
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results: 802.11n /40 MHz / SISO / 16-QAM / MCS4 / Port 1 / Peak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)

5433.077 -37.7 -27.0 10.7 Complied
5470.000 -39.3 -27.0 12.3 Complied
5725.000 -39.2 -27.0 12.2 Complied
5774.760 -37.6 -27.0 10.6 Complied

Frequency Level Limit Margin Result

(MHz) (dBpVv/m) (dBpV/m) (dB)

5433.077 57.5 68.2 10.7 Complied
5470.000 55.9 68.2 12.3 Complied
5725.000 56.0 68.2 12.2 Complied
5774.760 57.6 68.2 10.6 Complied
Ref 120 dBv At 10 dB SWT 20 ms 5.470000000 GHz Ref 120 dBuv At 10 dB SWT 20 ms 5.725000000 GHz

120 Off$et  10|dB Markgr 2 [T1|] 120 Offfet  10|dB Markgr 2 [T1(]

- s oo ot - I b

=, / i MVl [ |t |

FZ D1 68.2| BV ‘/ o D1 68.2| BV

) ) i\ »

[V YIS AR NP sy e W, b ISR )

Cjnters.zﬂﬂiz 12 MHz/ Span 120 MHz CZ:WErSJ?SG-Iz 15 MHz/ Span 150 MHz

Lower Band Edge Upper Band Edge
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results: 802.11ac / 80 MHz / SISO / QPSK / MCS1x1 / Port 1 / Peak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5464.551 -36.6 -27.0 9.6 Complied
5470.000 -38.4 -27.0 9.4 Complied
5725.000 -38.2 -27.0 11.2 Complied
5730.962 -37.2 -27.0 10.2 Complied
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5464.551 58.6 68.2 9.6 Complied
5470.000 56.8 68.2 9.4 Complied
5725.000 57.0 68.2 11.2 Complied
5730.962 58.0 68.2 10.2 Complied
Ref 120 dBvV At 10 dB SNT 20 ms 5.470000000 GHz Ref 120 dBvV At 10 dB SWT 20 ms 5.725000000 GHz
120 Offet  10(dB Markgr 2 [T1[] 120 Offfet  10(dB Markgr 2 [T1[]
e sevenlons ot . e coeloce ot
s D1 68.2| BV / s D1 68.2] (Euv\\
MWW MM‘W"i"MW “ -t ARt At b
:wters.zWG-Iz 20 WHz/ Span 200 MHz :wters.?z&!z 31 Mz/ Span 310 Mz
Lower Band Edge Upper Band Edge
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)
Results: 802.11ac / 80 MHz / SISO / 256-OAM / MCS8x1 / Port 1 / Peak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5461.667 -37.2 -27.0 10.2 Complied
5470.000 -38.8 -27.0 11.8 Complied
5725.000 -39.0 -27.0 12.0 Complied
5778.157 -37.4 -27.0 10.4 Complied
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5461.667 58.0 68.2 10.2 Complied
5470.000 56.4 68.2 11.8 Complied
5725.000 56.2 68.2 12.0 Complied
5778.157 57.8 68.2 10.4 Complied
Ref 120 dBvV At 10 dB SNT 20 ms 5.470000000 GHz Ref 120 dBvV At 10 dB SWT 20 ms 5.725000000 GHz
120 Offet  10(dB Markgr 2 [T1[] 120 Offfet  10|dB Markgr 2 [T1[]
oo ot . el
=] N O == [W WW\
s D1 68.2| BV / s D1 68.2| BV \
. / .
WWWWW AR SLVRRT! A (TPTIPATN PR ORI
:wters.zﬂa-lz 20 WHz/ Span 200 MHz ;ters.ﬂsﬁ-lz 31 Mz/ Span 310 Mz
Lower Band Edge Upper Band Edge
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results: 802.11a /20 MHz / MIMO / 2Tx CDD / 64-OAM / 54 Mbps / Port 1 & 2 / Peak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5432.436 -36.3 -27.0 9.3 Complied
5470.000 -36.6 -27.0 9.6 Complied
5725.000 -33.7 -27.0 6.7 Complied
5726.006 -33.5 -27.0 6.5 Complied
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5432.436 58.9 68.2 9.3 Complied
5470.000 58.6 68.2 9.6 Complied
5725.000 61.5 68.2 6.7 Complied
5726.006 61.7 68.2 6.5 Complied
Ref 130 dBWvV Att 10 dB SAT 20 ms 5.470000000 GHz Ref 130 dBWvV Att 10 dB SAT 20 ms 5.725000000 GHz
130 Off$et  10/4 dB Markgr 2 [T1|] 130 Offfet  10/4 dB Markgr 2 [T1(]
- «_condear o . - zoeochte o
= . At B
FA 1 68.2| B / R 1 68.2| B ;
“g Ayt s i Eww»wf @ kk{w
;ﬁErS.AWG-IZ 8 \Hz/ Span 80 MHz C::ﬁErSJZG-IZ 7 WHz/ Span 70 MHz

Lower Band Edge

Upper Band Edge
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results: 802.11n /20 MHz / MIMO / 2Tx CDD / BPSK / MCSO / Port 1 & 2 / Peak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5463.077 -37.0 -27.0 10.0 Complied
5470.000 -38.3 -27.0 11.3 Complied
5725.000 -32.6 -27.0 6.0 Complied
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5463.077 58.2 68.2 10.0 Complied
5470.000 56.9 68.2 11.3 Complied
5725.000 62.6 68.2 6.0 Complied
® Wik R, ® Wik el
Ref 130 dBwv Attt 10 dB SNT 20 ms 5.470000000 GHz Ref 130 dBv At 10 dB SWT 20 ms 5.725000000 GHz
130 Offget  10|dB \ldlkl2|'::§;|4(uN 130 Offset  10|dB
= =]
= D1 68.2| BV i i ’/ s D1 68.2| BV \ W\%\
[P . I A TR g A R SN AN WY P P
:’WEFS.47G'E 8 WHz/ Span 80 MHz ijrs.TEG—tz 7 WHz/ Span 70 MHz
Lower Band Edge Upper Band Edge
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)
Results: 802.11n / 40 MHz / MIMO / 2Tx CDD / 64-OAM / MCS7 / Port 1 & 2 / Peak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5467.308 -37.9 -27.0 10.9 Complied
5470.000 -38.7 -27.0 11.7 Complied
5725.000 -39.3 -27.0 12.3 Complied
5748.858 -37.8 -27.0 10.8 Complied
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5467.308 57.3 68.2 10.9 Complied
5470.000 56.5 68.2 11.7 Complied
5725.000 55.9 68.2 12.3 Complied
5748.858 57.4 68.2 10.8 Complied
Ref 120 dBv At 10 dB SWT 20 ms 5.470000000 GHz Ref 120 dBuv At 10 dB SWT 20 ms 5.725000000 GHz
120 Off$et  10|dB Markgr 2 [T1|] 120 Offfet  10|dB Markgr 2 [T1(]
s seantoon ot -  usentoen ot
FZ D1 68.2| BV / o D1 68.2| BV \
A;wmwmww Lossgadafomces” v R P SO A Undh \
CfnterS.AWG-Iz 12 MHz/ Span 120 MHz CZ:ﬁErSJZG-IZ 15 MHz/ Span 150 MHz
Lower Band Edge Upper Band Edge

ULVSLTD Page 323 of 336



TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11909763-3716A

ISSUE DATE: 18 MARCH 2020

Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results: 802.11ac / 80 MHz / MIMO / 2Tx CDD / 64-OAM / MCS5x1 / Port 1 & 2 / Peak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)

5465.833 -37.8 -27.0 10.8 Complied
5470.000 -38.5 -27.0 115 Complied
5725.000 -39.1 -27.0 12.1 Complied
5763.253 -37.8 -27.0 10.8 Complied

Frequency Level Limit Margin Result

(MHz) (dBpVv/m) (dBpV/m) (dB)

5465.833 57.4 68.2 10.8 Complied
5470.000 56.7 68.2 11.5 Complied
5725.000 56.1 68.2 12.1 Complied
5763.253 57.4 68.2 10.8 Complied
Ref 120 dBv At 10 dB SWT 20 ms 5.470000000 GHz Ref 120 dBuv At 10 dB SWT 20 ms 5.725000000 GHz

120 Off$et  10|dB Markgr 2 [T1|] 120 Offfet  10|dB Markgr 2 [T1(]

e s sccacfo ot - s 2rcondoce ot

=L e = e
FZ D1 68.2| BV o D1 68.2] dauv\V
. / .
" MMWMW/ RN TR k e
C:ntErS.AWG-Iz 20 MHz/ Span 200 MHz CZ:WErSJ?SG-IZ 31 Mz/ Span 310 MHz
Lower Band Edge Upper Band Edge
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results: 802.11ac / 80 MHz / MIMO / 2Tx CDD / 256-OAM / MCS9x1 / Port 1 & 2 / Peak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)

5445.641 -37.2 -27.0 10.2 Complied
5470.000 -38.2 -27.0 11.2 Complied
5725.000 -38.7 -27.0 11.7 Complied
5834.792 -38.0 -27.0 11.0 Complied

Frequency Level Limit Margin Result

(MHz) (dBpVv/m) (dBpV/m) (dB)

5445.641 58.0 68.2 10.2 Complied
5470.000 57.0 68.2 11.2 Complied
5725.000 56.5 68.2 11.7 Complied
5834.792 57.2 68.2 11.0 Complied
Ref 120 dBv At 10 dB SWT 20 ms 5.470000000 GHz Ref 120 dBuv At 10 dB SWT 20 ms 5.725000000 GHz

120 Off$et  10|dB Markgr 2 [T1|] 120 Offfet  10|dB Markgr 2 [T1(]

I  ceoaloon ot e oo o

w0 [‘m — o

FZ D1 68.2| BV / o D1 68.2] uauv\‘

-A:»AMMM‘. Jundy L “ Mipne J Lk itet ol .)IMA,WM‘
CfnterS.AWG-Iz 20 MHz/ Span 200 MHz CZ:WErSJZG-IZ 31 Mz/ Span 310 MHz

Lower Band Edge Upper Band Edge
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results: 802.11a /20 MHz / MIMO / 3Tx CDD / BPSK /9 Mbps / Port 1, 2 & 3/ Peak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5468.975 -37.7 -27.0 10.7 Complied
5470.000 -40.4 -27.0 134 Complied
5725.000 -39.5 -27.0 12,5 Complied
5735.321 -38.0 -27.0 11.0 Complied
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)

5468.975 57.5 68.2 10.7 Complied
5470.000 54.8 68.2 13.4 Complied
5725.000 55.7 68.2 12,5 Complied
5735.321 57.2 68.2 11.0 Complied

? s omow DA ERa ? s omn DA U Eha
120 Off$et  10|cB Var va2 1 120 Offfet  10|cB Var 172 ’ITL'I
e e s - s e ot

= T =
. / \ TMW”“\\
= D1 68.2| BV /‘/ = D1 68.2| BV \
J::;MA PRV PP EY IRV € WY e’ * MWM p \f m
CfnterS.AWG-Iz 8 WHz/ Span 80 MHz CZ:WErSJZG-IZ 7 WHz/ Span 70 MHz

Lower Band Edge Upper Band Edge
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results: 802.11n /20 MHz / MIMO / 3Tx CDD / 16-OAM / MCS3 / Port 1, 2 & 3 / Peak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5456.654 -37.9 -27.0 10.9 Complied
5470.000 -39.5 -27.0 12.5 Complied
5725.000 -39.8 -27.0 12.8 Complied
5732.516 -37.4 -27.0 10.4 Complied
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5456.654 57.3 68.2 10.9 Complied
5470.000 55.7 68.2 12.5 Complied
5725.000 55.4 68.2 12.8 Complied
5732.516 57.8 68.2 10.4 Complied
Ref 120 dBv At 10 dB SWT 20 ms 5.470000000 GHz Ref 120 dBuv At 10 dB SWT 20 ms 5.725000000 GHz
120 Off$et  10|dB Markgr 2 [T1|] 120 Offfet  10|dB Markgr 2 [T1(]
7= |, A 7= |,
© // /WM mw\
FZ D1 68.2| BV ) o D1 68.2| BV — %
. / . 4 .
P VUPTPAIY 3 PR PP SV RN T i
CfntErS.AWG-IZ 8 WHz/ Span 80 MHz CZ:WErSJZG-IZ 7 WHz/ Span 70 MHz

Lower Band Edge

Upper Band Edge
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results: 802.11n /20 MHz / MIMO / 3Tx CDD / 64-OAM / MCS7 / Port 1, 2 & 3 / Peak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5456.282 -37.8 -27.0 10.8 Complied
5470.000 -39.0 -27.0 12.0 Complied
5725.000 -39.7 -27.0 12.7 Complied
5725.224 -37.3 -27.0 10.3 Complied
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5456.282 57.4 68.2 10.8 Complied
5470.000 56.2 68.2 12.0 Complied
5725.000 55.5 68.2 12.7 Complied
5725.224 57.9 68.2 10.3 Complied
Ref 120 dBv At 10 dB SWT 20 ms 5.470000000 GHz Ref 120 dBuv At 10 dB SWT 20 ms 5.725000000 GHz
120 Off$et  10|dB Markgr 2 [T1|] 120 Offfet  10|dB Markgr 2 [T1(]
| i 4‘{‘:{ 391(4:1& - 57. Lf:nct&
= g =
. / o
FZ D1 68.2| BV P o D1 68.2| BV
} ! . Yl |
P T OWerN P I T WWWWM TR RPN
Cjnters.zﬂﬂiz 8 WHz/ Span 80 MHz Ctﬁers.??sﬂ-tz 7 WHz/ Span 70 MHz
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results: 802.11n /40 MHz / MIMO / 3Tx CDD / 64-OAM / MCS5 / Port 1, 2 & 3 / Peak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5468.846 -37.3 -27.0 10.3 Complied
5470.000 -39.2 -27.0 12.2 Complied
5725.000 -39.6 -27.0 12.6 Complied
5773.798 -38.2 -27.0 11.2 Complied
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)

5468.846 57.9 68.2 10.3 Complied
5470.000 56.0 68.2 12.2 Complied
5725.000 55.6 68.2 12.6 Complied
5773.798 57.0 68.2 11.2 Complied
Ref 120 dBv At 10 dB SWT 20 ms 5.470000000 GHz Ref 120 dBuv At 10 dB SWT 20 ms 5.725000000 GHz

120 Off$et  10|dB Markgr 2 [T1|] 120 Offfet  10|dB Markgr 2 [T1(]
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)
Results: 802.11ac / 80 MHz / MIMO / 3Tx CDD / OPSK / MCS1x1/Port 1, 2 & 3/ Peak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5465.192 -37.4 -27.0 104 Complied
5470.000 -38.5 -27.0 115 Complied
5725.000 -40.0 -27.0 13.0 Complied
5747.356 -37.9 -27.0 10.9 Complied
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5465.192 57.8 68.2 10.4 Complied
5470.000 56.7 68.2 11.5 Complied
5725.000 55.2 68.2 13.0 Complied
5747.356 57.3 68.2 10.9 Complied
Ref 120 dBv At 10 dB SWT 20 ms 5.470000000 GHz Ref 120 dBuv At 10 dB SWT 20 ms 5.725000000 GHz
120 Off$et  10|dB Markgr 2 [T1|] 120 Offfet  10|dB Markgr 2 [T1(]
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Transmitter Band Edge Radiated Emissions (GHz band operation) (continued)

Results: 802.11a /20 MHz / MIMO / 4Tx CDD / QPSK /12 Mbps / Port 1, 2, 3 & 4 / Peak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)

5460.641 -37.1 -27.0 10.1 Complied
5470.000 -38.9 -27.0 11.9 Complied
5725.000 -38.8 -27.0 11.8 Complied
5728.586 -37.0 -27.0 10.0 Complied

Frequency Level Limit Margin Result

(MHz) (dBpVv/m) (dBpV/m) (dB)
5460.641 58.1 68.2 10.1 Complied
5470.000 56.3 68.2 11.9 Complied
5725.000 56.4 68.2 11.8 Complied
5728.586 58.2 68.2 10.0 Complied
® Wik enLL, ® Wik enL

Ref 130 dBuv At 10 dB SNT 20 ms 5.470000000 GHz Ref 130 dBv At 10 dB SWT 20 ms 5.725000000 GHz
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)
Results: 802.11n /20 MHz / MIMO / 4Tx CDD / QOPSK / MCS1 /Port 1, 2, 3 & 4 / Peak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5458.974 -37.5 -27.0 10.5 Complied
5470.000 -38.9 -27.0 11.9 Complied
5725.000 -38.2 -27.0 11.2 Complied
5737.901 -37.4 -27.0 10.4 Complied
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5458.974 57.7 68.2 10.5 Complied
5470.000 56.3 68.2 11.9 Complied
5725.000 57.0 68.2 11.2 Complied
5737.901 57.8 68.2 10.4 Complied
® miwe el ® miwe e
Ref 130 dBuv At 10 dB SNT 20 ms 5.470000000 GHz Ref 130 dBv At 10 dB SWT 20 ms 5.725000000 GHz
130 Off$et  10|cB Markgr 2 [T1|] 130 Offfet  10|dB Markédr 2 [T1[]
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results: 802.11n /40 MHz / MIMO / 4Tx CDD / 16-OAM / MCS3 / Port 1, 2, 3 & 4 / Peak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5468.462 -38.1 -27.0 11.1 Complied
5470.000 -39.7 -27.0 12.7 Complied
5725.000 -38.5 -27.0 115 Complied
5794.712 -37.9 -27.0 10.9 Complied
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)
5468.462 57.1 68.2 11.1 Complied
5470.000 55.5 68.2 12.7 Complied
5725.000 56.7 68.2 11.5 Complied
5794.712 57.3 68.2 10.9 Complied
® Wik el ® miwe e
Ref 130 dBuv At 10 dB SNT 20 ms 5.470000000 GHz Ref 130 dBv At 10 dB SWT 20 ms 5.725000000 GHz
130 Off$et  10|cB Markgr 2 [T1|] 130 Offfet  10|dB Markédr 2 [T1[]
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Transmitter Band Edge Radiated Emissions (5.47-5.725 GHz band operation) (continued)

Results: 802.11ac / 80 MHz / MIMO / 4Tx CDD / 16-OAM / MCS3x1 / Port 1, 2, 3 & 4 / Peak

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5451.731 -35.7 -27.0 8.7 Complied
5470.000 -36.5 -27.0 9.5 Complied
5725.000 -38.4 -27.0 11.4 Complied
5848.205 -36.6 -27.0 9.6 Complied
Frequency Level Limit Margin Result
(MHz) (dBpVv/m) (dBpV/m) (dB)

5451.731 59.5 68.2 8.7 Complied
5470.000 58.7 68.2 9.5 Complied
5725.000 56.8 68.2 11.4 Complied
5848.205 58.6 68.2 9.6 Complied
Ref 120 dBv At 10 dB SWT 20 ms 5.470000000 GHz Ref 120 dBuv At 10 dB SWT 20 ms 5.725000000 GHz

120 Offget 10|14 B Markér 2 [T1[] 120 Offfet 10|14 B Markér 2 [T1[]
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Appendix 1
Directional Antenna Gain Calculations — 2Tx CDD / Qutput Power Measurements

For 2Tx CDD modes, in accordance with KDB 662911 D01 v02r01 Section F)2)f)(ii) directional antenna

gain was calculated using the formula applicable to equal antenna gains. Gant was set equal to the gain of
the antenna having the highest gain. In accordance with KDB 662911 D01 v02r01 Section F)2)f)(i) and for

NaNT=2:
Directional gain = Gant + Array Gain =14.2 dBi + 0 dB = 14.2 dBi

Directional Antenna Gain Calculations — 3Tx CDD / Qutput Power Measurements

For 3Tx CDD modes, in accordance with KDB 662911 D01 v02r01 Section F)2)f)(ii) directional antenna
gain was calculated using the formula applicable to equal antenna gains. Gant was set equal to the gain of
the antenna having the highest gain. In accordance with KDB 662911 D01 v02r01 Section F)2)f)(i) and for

NanT=3:
Directional gain = Gant + Array Gain =14.2 dBi + 0 dB = 14.2 dBi

Directional Antenna Gain Calculations —4Tx CDD / Output Power Measurements

For 4Tx CDD modes, in accordance with KDB 662911 D01 v02r01 Section F)2)f)(ii) directional antenna
gain was calculated using the formula applicable to equal antenna gains. Gant was set equal to the gain of
the antenna having the highest gain. In accordance with KDB 662911 D01 v02r01 Section F)2)f)(i) and for

Nant=4:
Directional gain = Gant + Array Gain = 14.2 dBi + 0 dB = 14.2 dBi
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Appendix 1 (continued)

Directional Antenna Gain Calculations —2Tx CDD / PSD Measurements

For 2Tx CDD modes, in accordance with KDB 662911 D01 v02r01 Section F)2)f)(ii) and for Nss=1,
Nant=2, G1 = GanTenna 1 = 14.2 dBi, G2 = Gantenna2 = 14.2 dBi:

2
25 (A g
Directional Gain = 10 log }_1( k=1 ]'k)

= 10log [2—} 21(2%1 9 ’k)zl

NANT
G Ga)? 142 142\2
(91 1t g1 2)2 (1020 + 1020) [(10 2 +1020 ) ]
= 10log|————| = 10log = 10log = 17.2 dBi
2 2 ll 2 J|

Directional Antenna Gain Calculations — 3Tx CDD / PSD Measurements

For 3Tx CDD modes, in accordance with KDB 662911 D01 v02r01 Section F)2)f)(ii) and for Nss=1,
Nant=3, G1 = Gantenna1 = 14.2 dBi, G2 = Gantenna 2 = 14.2 dBi, Gantenna s = 14.2 dBi:

2 2
2751(2&% gj.k) _ 1010g[ }:1(21%:191',1{)

Directional Gain = 10 log

Nynr 3
2 [ 10% 10% 10% 2]
_ (911 + 912+ 913) _ ( + + )
= 10log 3 = 10log 3
14.2 14.2 14.2\2
[(1020 + 1020 +1020)]
= 1010g| 3 | = 19.0 dBi

Directional Antenna Gain Calculations —4Tx CDD / PSD Measurements

For 4Tx CDD modes, in accordance with KDB 662911 D01 v02r01 Section F)2)f)(ii) and for Nss=1,
Nant=4, G1 = GanTenna 1 = 14.2 dBi, G2 = Gantenna 2 = 14.2 dBi, Gantenna 3 = 14.2 dBi,
GanTENNA 4 = 14.2 dBiI:

s (g )

Directional Gain = 10log N
ANT

= 101og [Z—} :1(224:1 9 'k)zl

[( G . G G G\
(1020 + 1020 + 1020 + 1020) ‘

2
+ + +
= 10log [(91,1 912 T 913 91,4) — 101log
4 4
[(, a2 14.2 142 142\ ]
I(1020 + 10720 + 10720 +1020> |
= 1010g| 2 | = 20.2 dBi
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