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Transmitter 26 dB Emission Bandwidth (5.47-5.725 GHz band)

4.2.2. 5.47-5.725 GHz band

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

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
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Transmitter 26 dB Emission Bandwidth (5.47-5.725 GHz band) (continued)
Results: 802.11a /20 MHz / MIMO / 4Tx CDD / QPSK / 12 Mbps / Port 2

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
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Transmitter 26 dB Emission Bandwidth (5.47-5.725 GHz band) (continued)

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

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
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Transmitter 26 dB Emission Bandwidth (5.47-5.725 GHz band) (continued)

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

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
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Transmitter 26 dB Emission Bandwidth (5.47-5.725 GHz band) (continued)
Results: 802.11n /20 MHz / MIMO / 4Tx CDD / QPSK / MCS1 / Port 1

Frequency 26 dB Emission Bandwidth

Channel (MHz) (MHz2)

Bottom 5500 20.420

Middle 5580 20.380

Top 5700 20.299
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Transmitter 26 dB Emission Bandwidth (5.47-5.725 GHz band) (continued)
Results: 802.11n /20 MHz / MIMO / 4Tx CDD / QPSK / MCS1 / Port 2

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
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Transmitter 26 dB Emission Bandwidth (5.47-5.725 GHz band) (continued)
Results: 802.11n /20 MHz / MIMO / 4Tx CDD / QPSK / MCS1 / Port 3

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)

Bottom 5500 20.539
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Top 5700 20.380
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Transmitter 26 dB Emission Bandwidth (5.47-5.725 GHz band) (continued)
Results: 802.11n /20 MHz / MIMO / 4Tx CDD / QPSK / MCS1 / Port 4

Frequency 26 dB Emission Bandwidth
(MHz) (MHz)

Bottom 5500 20.299
Middle 5580 20.460
Top 5700 20.460
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Transmitter 26 dB Emission Bandwidth (5.47-5.725 GHz band) (continued)

Results: 802.11n / 40 MHz / MIMO / 4Tx CDD / 16-QAM / MCS3 / Port 1

26 dB Emission Bandwidth

Frequency
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Transmitter 26 dB Emission Bandwidth (5.47-5.725 GHz band) (continued)
Results: 802.11n / 40 MHz / MIMO / 4Tx CDD / 16-QAM / MCS3 / Port 2

Channel Frequency 26 dB Emission Bandwidth
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Transmitter 26 dB Emission Bandwidth (5.47-5.725 GHz band) (continued)

Results: 802.11n / 40 MHz / MIMO / 4Tx CDD / 16-QAM / MCS3 / Port 3

26 dB Emission Bandwidth
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Transmitter 26 dB Emission Bandwidth (5.47-5.725 GHz band) (continued)

Results: 802.11n / 40 MHz / MIMO / 4Tx CDD / 16-QAM / MCS3 / Port 4
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(MHz) (MHz)
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Transmitter 26 dB Emission Bandwidth (5.47-5.725 GHz band) (continued)

Results: 802.11ac / 80 MHz / MIMO / 4Tx CDD / 16-QAM / MCS3x1 / Port 1

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
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Results: 802.11ac / 80 MHz / MIMO / 4Tx CDD / 16-QAM / MCS3x1 / Port 2
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Transmitter 26 dB Emission Bandwidth (5.47-5.725 GHz band) (continued)

Results: 802.11ac / 80 MHz / MIMO / 4Tx CDD / 16-QAM / MCS3x1 / Port 3

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
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M1l Mi[1] 2.1
10 08 [ 1 1098 ve[L
fiE— 7 TR = = [E L " . ] o vy
AT T el o RN e Tt W T e R B ] ] el
10 dém: : 10 dem - g
70 dem aem L 4
2 2 T V¥
ST S I 5 il i
i | -
-4 T 40 d
-4 dbm €0 dim
40 d 40 o
204 70 &
CF 5,53 GHa ]ﬂll ps Spon 160.0 MHz CF 5.61 GHz ]ﬂll pts Spon 160.0 MHz
P ———
Qi ¥ [ BT
10136763 10126763
Dete: 23.0CT2010 03:21:62 Dete: 23.0CT 2010 020234

Bottom Channel

Top Channel

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

Channel Frequency 26 dB Emission Bandwidth
(MHz) (MHz)
Bottom 5530 90.040

Top

5610

91.040

Spearum | [ Spectrun | |
RefLeval 20.00 dém  Offset 23.50 & w RBW 1 1V Ref Level 20.00 dEm  Offset 23,00 & w RBW 1 PRz
Att 15d8  SWT Liéms @ YBW 3 MHz  Made Sweep At 15 d5  SWT 1Gms & YBW 3 MHz  Mode Sweep
| | | (O
1] w[1]
10 g 02[1) 104p a1
DS oy e ) fo— =1 - || BT —=
T 5 L L A Yo W W e e e T LTI Y S T R R A T
{ flsin et
40 dim - : 10 dim -
| | | h
20 L = / b
) [ IV % ) i 5
200 4 3 400 1 M
i s | S - i a0 Hiehils o uth
40 daim 40 dBm
50 dl 50 df
-0 40 dt
70 b 70 di
CF §.53 GHz 1601 pts Spon 160.0 MHz CF 561 GHz 1601 pts Spon 160.0 MHz
G g8 Gy &8
10156783 10155753
Dete: Z0CT 2018 032236 Dete: 23.0CT 2018 09.03:16

Bottom Channel

Top Channel
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4.3. Transmitter Maximum Conducted Output Power

4.3.1. 5.25-5.35 GHz band
Test Summary:

Test Engineer:

Max Passell

Test Dates:

01 October 2019 to
22 October 2019

Test Sample Serial Number:

2405067

FCC Reference:

Part 15.407(a)(2)

Test Method Used:

KDB 789033 D02 Section II.E.2.d)

Environmental Conditions:

Temperatures (°C):

21to 24

Relative Humidity (%):

35 to 44

ULVSLTD

Page 97 of 225




TEST REPORT SERIAL NO: UL-RPT-RP11909763-3616A

VERSION 1.0 ISSUE DATE: 18 MARCH 2020

Transmitter Maximum Conducted Output Power (5.25-5.35 GHz band) (continued)

Note(s):

1.
2.

This section contains results for 4Tx modes only.

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 802.11a MIMO — QPSK /12 Mbps /4Tx CDD / Ports 1, 2, 3 & 4

o 802.11n HT20 MIMO — QPSK/MCS1/4Tx CDD / Ports 1, 2, 3 & 4

o 802.11n HT40 MIMO — 16-QAM / MCS3 / 4Tx CDD / Ports 1, 2,3 & 4

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

Measurements were performed in accordance with FCC KDB 789033 11.E.2.d) Method SA-2. The
signal analyser’s integration function was used to integrate across the 26 dB emission bandwidth. The
resolution bandwidth was set to 1 MHz and video bandwidth 3 MHz. An RMS detector was used and
sweep time was set to auto and 200 traces performed. The span was set to encompass the entire 26
dB emission bandwidth. The channel power results are recorded in the tables below.

The calculated duty cycle in Section 4.1 was added to the measured power in order to compute the
average power during the actual transmission time.

For MIMO modes, conducted power was measured on all ports and then combined using the
measure-and-sum method stated in FCC KDB 662911 D01 Section E)1).

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.

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

In accordance with FCC KDB 662911 F)2)f)(i), the array gain for 802.11 devices with Nanr <4 is 0 dB.
No array gain has been to the measurements in this section.

The FCC Part 15.407(a)(2) limit is the lesser of 250 mW (24.0 dBm) or 11 dBm + 10 log1o B, where B
is the previously measured 26 dB emission bandwidth in MHz. The limit for each channel was
calculated as below:

802.11a /20 MHz / MIMO / 4Tx CDD / 12 Mbps Bottom channel = 11 dBm + 10 log1o 19.181 = 23.8 dBm
802.11a /20 MHz / MIMO / 4Tx CDD / 12 Mbps Middle channel = 11 dBm + 10 logo 19.021 = 23.8 dBm

802.11a /20 MHz / MIMO / 4Tx CDD / 12 Mbps Top channel = 11 dBm + 10 log+o 19.061 = 23.8 dBm

For all other modes, the lesser of the two limits is the fixed limit of 250 mW (24.0 dBm).

10. The EUT has an antenna gain of 9.0 dBi. In accordance with Part 15.407(a)(2), the limit shall be

reduced by the amount in dB the antenna gain exceeds 6 dBi. Therefore the calculated limits have
been reduced by 3.0 dB.
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz band) (continued)

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

Port 1 Port 2
C ted C ted
Channel Fr?l?lllll-lez';cy CoFl;lducted Duty Cycle Cc;)r:i?ﬁ::e 4 | Conducted | Duty Cycle C;:Zﬁ:::f od
ower correction Power Power correction Power
(dBm) factor (dB) (dBm) (dBm) factor (dB) (dBm)
Bottom 5260 4.3 04 4.7 58 04 6.2
Middle 5280 5.0 04 54 6.4 04 6.8
Top 5320 3.9 0.8 4.7 6.2 0.8 7.0
Port 3 Port 4
C ted C ted
Channel Fr?l?lllll-lez';cy Conducted | Duty Cycle C:r:;?ﬁ:ti 4 | Conducted | Duty Cycle C:r::ﬁﬁ:fe d
Power correction Power Power correction Power
(dBm) factor (dB) (dBm) (dBm) factor (dB) (dBm)
Bottom 5260 52 04 56 4.8 04 5.2
Middle 5280 58 04 6.2 54 04 5.8
Top 5320 53 0.8 6.1 58 0.8 6.6
Combined - .
Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5260 11.5 20.8 9.3 Complied
Middle 5280 12.1 20.8 8.7 Complied
Top 5320 12.2 20.8 8.6 Complied
ULVSLTD
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz band) (continued)

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

Spectrum “\-,? Spectrum mv‘
Ref Level 10.00 dém  Offset 22.50 06 w RBW 1 MHz Ref Level 10.00 dém  Offset 22 3006 w RBW 1 MHz
att sd3 SWT Lris @ YBW 3MHz  Mode Swesp Att sdi SWT Lris @ YBW 3MHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
(@1Rm Avgrwr | TG
Mi[1] ~6.67 dBm)| Mi[1] ~6.04 dBm|
5.2651150 GHz| 5.2841560 GHz
nd: 0
10 df 10k
<20 df -20 ok
30 d 30 df
40 df A 40 o
50 df - 50 ok .
_,E,Eﬂuw B LT ...E.;:-"" R
70 df 0k
0 dB 80
CF 5.26 GHz 1001 pts Span 40.0 MHz CF 5.28 GHz 1001 pts Span 40.0 MHz
Channel Power

Channel Power

Tx Total 4.34 dBm

Bandwidth 19.50 MHz

Power 5.01 dBm Tx Total 5.01 dBm

Bandwidth 19.50 MHz Power 4.34 dBm
(I J | J
10159763 10199783

Cate: 10.0CT.2019 082923

Cate: 2.0CT.2019 08:50.37

Bottom Channel

<

Spectrum
Ref Level 10.00 dem  Offset 2
Att EdB SWT

SEL Count 200/200

2.60 0B @ RBW 1 MHz
1ms @ VBW ZMHz  Mode Swesp

(@ 1R AvgPwr

0 dem——————

CF 5.32 GCHz

MLl

1001 pts

-6.85 dBim|
5.3237160 GHz|

Span 40.0 MHz

Channel Power
Bandwidth 19.62 MHz

Power 3.93 dBm

)|

J

10195763
[Cate: 1 OCT 2018 06:24 45

Tx Total 3.93 dBm

Top Channel

Middle Channel

Page 100 of 225

ULVSLTD



TEST REPORT SERIAL NO: UL-RPT-RP11909763-3616A

VERSION 1.0 ISSUE DATE: 18 MARCH 2020

Transmitter Maximum Conducted Output Power (5.25-5.35 GHz band) (continued)
Results: 802.11a /20 MHz / MIMO / 4Tx CDD / QPSK / 12 Mbps / Port 2

Spectrum “\-,? Spectrum mv‘
Ref Level 10.00 dém  Offset 23,1006 w RBW 1 MHz Ref Level 10,00 dém  Offset 230006 w RBW 1 MHZ
att sd3 SWT Lris @ YBW 3MHz  Mode Swesp Att sde SWT 1ms @ YVBW 3MHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
[@1rm Avarwr | TG
Mi[L ~5.13 dBm)| ~4.77 dBm|
5.2631570 GHz| 5.2818780 GHZ
nd: 0
10 df 10k
<20 df -20 ok
30 d \\ 30 df
-40 40 o
50 df - 50 ok
i} T, ) 1 sl
60 df 60 of
70 df 0k
0 dB 80
CF 5.26 GHz 1001 pts Span 40.0 MHz CF 5.28 GHz 1001 pts Span 40.0 MHz
Channel Power Channel Power
Bandwidth 19.26 MHz Power 579 dBm Tx Total 5.79 dBm { Bandwidth 19.22 MHz Power 6.41 dBm Tx Total 6.41 dBm
(I J | J
10196763 10190763
Cate: 10.0CT.2019 08.30.09 Cate: 2.0CT.2019 08:5120

Bottom Channel Middle Channel

Spectrum ué:'
Ref Level 20.00 dém  Offset 23.00d8 @ RBW 1MHz
Att 15d8 SWT 1ms @ VBW ZMHz  Mode Swesp
SGL Count 200,200
[01m AvgPwr
mi[1] -5.00 dB|

5.3224380 GHz|

]

M
CF 5.32 GHz 1001 pts Span 40.0 MHz
Channel Power
Bandwidth 19.26 MHz Power 6.21 dBm Tx Total 6.21 dBm
(S J
10199783

[Cate: 1 OCT 2018 06:25 28

Top Channel
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz band) (continued)

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

Spectrum “\-,? Spectrum mv‘
Ref Level 10.00 dém  Offset 23,5006 @ RBW 1 MHz Ref Level 10,00 dém  Offset 23 4006 w RBW 1 MHz
att sd3 SWT Lris @ YBW 3MHz  Mode Swesp Att sdi SWT Lris @ YBW 3MHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
[@1rm Avarwr | TG
Mi[1] -5.84 dBm)| Mi[L -5.13 dBm|
5.2580420 GHz| 5.2790810 GHz
nd: 0
-10 df 10k
<20 df -20 ok
30 d 30 df -
40 40 o L.
50 df 50 ok
-60 df 60 of
70 df 0k
0 dB 80
CF 5.26 GHz 1001 pts Span 40.0 MHz CF 5.28 GHz 1001 pts Span 40.0 MHz
Channel Power

Channel Power

Tx Total 5.18 dBm

Bandwidth 19.02 MHz

Power 583 dBm Tx Total 5.83 dBm

Bandwidth 19.18 MHz Power 5.18 dBm
(I J | J
10159763 10199783

Cate: 10.0CT.2019 08.30.51

Cate: 2.0CT.2019 08:52:02

Bottom Channel

Spectrum

<

Att £de SWT
SEL Count 200/200

Ref Level 10.00 dm  Offset 23.30 08 @ RBW 1MHz

1ms @ VBW ZMHz  Mode Swesp

(@ 1R AvgPwr

0 dem——————

CF 5.32 GCHz

Mi[1]

1001 pts

-5.56 dBm|
5.3213190 GHz|

Span 40.0 MHz

Channel Power
Bandwidth 19.06 MHz

Power 5.32 dBm

Tx Total 5.32 dBm

)|

J

10195763
Cate: 1 OCT 2018 06:28 22

Top Channel

Middle Channel
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz band) (continued)

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

Spectrum “\-,? Spectrum mv‘
Ref Level 10.00 dém  Offset 23.70 06 w RBW 1 MHz Ref Level 10,00 dém  Offset 23 5006 w RBW 1 MHz
att sd3 SWT Lris @ YBW 3MHz  Mode Swesp Att sdi SWT 1ms @ YVBW 3MHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
[@1rm Avarwr | TG
Mi[1] ~6.59 dBm)| Mi[1] ~5.75 dBm|
5.2570030 GHz| 5.2845150 GHz
nd: 0
-10 df 10k
<20 df -20 ok
30 d 30 df
-40 ot + 40 N,
50 df - 50 ok .
-60 df 60 of
70 df 0k
0 dB 80
CF 5.26 GHz 1001 pts Span 40.0 MHz CF 5.28 GHz 1001 pts Span 40.0 MHz
Channel Power

Channel Power

Tx Total 4.76 dBm

Bandwidth 19.14 MHz

Power 536 dBm

Bandwidth 19.38 MHz Power 4.76 dBm
(I J | J
10159763 10199783

Cate: 10.0CT.2019 083141

Cate: 2.0CT.2019 08:52.45

Tx Total 5.36 dBm

Bottom Channel

Spectrum

<

Att £de SWT
SEL Count 200/200

Ref Level 10.00 dém  Offset 23.20 8 @ RBW 1MHz

1ms @ VBW ZMHz  Mode Swesp

(@ 1R AvgPwr

0 dem——————

CF 5.32 GCHz

1001 pts

-5.35 dBm|
5.3248350 GHz|

Span 40.0 MHz

Channel Power
Bandwidth 19.26 MHz

Power 5.83 dBm

)|

J

10195763
[Cate: 1 OCT 2018 06:27 09

Tx Total 5.83 dBm

Top Channel

Middle Channel
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz band) (continued)

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

Port 1 Port 2
C ted C ted
Channel Fr?l?lllll-lez';cy CoFl;lducted Duty Cycle Cc;)r:i?ﬁ::e 4 | Conducted | Duty Cycle C;:Zﬁ:::f od
ower correction Power Power correction Power
(dBm) factor (dB) (dBm) (dBm) factor (dB) (dBm)
Bottom 5260 44 0.6 5.0 6.3 0.6 6.9
Middle 5280 52 0.5 5.7 71 0.5 7.6
Top 5320 4.7 0.6 5.3 6.9 0.6 7.5
Port 3 Port 4
C ted C ted
Channel Fr?l?lllll-lez';cy Co;ducted Duty Cycle C:r:;?ﬁ:ti 4 | Conducted | Duty Cycle C:r::ﬁﬁ:fe d
ower correction Power Power correction Power
(dBm) factor (dB) (dBm) (dBm) factor (dB) (dBm)
Bottom 5260 6.0 0.6 6.6 55 0.6 6.1
Middle 5280 6.2 0.5 6.7 5.8 0.5 6.3
Top 5320 57 0.6 6.3 6.3 0.6 6.9
Combined - .
Channel Frequency Conducted Limit Margin Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5260 12.2 21.0 8.8 Complied
Middle 5280 12.7 21.0 8.3 Complied
Top 5320 12.6 21.0 8.4 Complied
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz band) (continued)

Results: 802.11n /20 MHz / MIMO / 4Tx CDD / QPSK / MCS1 / Port 1

Spectrum “\-,? Spectrum mv‘
Ref Level 10.00 dém  Offset 22.50 06 w RBW 1 MHz Ref Level 10.00 dém  Offset 22 3006 w RBW 1 MHz
att sd3 SWT Lris @ YBW 3MHz  Mode Swesp Att sdi SWT Lris @ YBW 3MHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
(@1Rm Avgrwr | TG
Mi[1] ~6.80 dBm)| Mi[1] ~5.867 dBm|
5.2634370 GHz| 5.2823580 GHz
nd: 0
10 df 10k
<20 df -20 ok
30 d 30 df
-40 ot i 40
= =0 |t
M Tl
-60 df 60 of
70 df 0k
0 dB 80
CF 5.26 GHz 1001 pts Span 40.0 MHz CF 5.28 GHz 1001 pts Span 40.0 MHz
Channel Power

Channel Power
Bandwidth 20.22 MHz

Power 4.40 dBm

Tx Total 4.40 dBm

Bandwidth 20.22 MHz

Power 522 dBm Tx Total 5.22 dBm

)

J

10159763
Cate: 22.0CT.2019 092745

)|

7

10199783
Cate: 10.0CT.2019 123715

Bottom Channel

Spectrum

<

Att £de SWT
SEL Count 200/200

Ref Level 10.00 dém  Offset 22,60 d& @ RBW 1MHz

1ms @ VBW ZMHz  Mode Swesp

(@ 1R AvgPwr

0 dem——————

CF 5.32 GCHz

Mi[1]

1001 pts

-6.51 dBim|
5.3220780 GHz|

Span 40.0 MHz

Channel Power
Bandwidth 20.22 MHz

Power 4.74 dBm

)|

J

10195763
Cate: 2 OCT. 2018 11:4139

Tx Total 4.74 dBm

Top Channel

Middle Channel

UL VS LTD
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz band) (continued)

Results: 802.11n /20 MHz / MIMO / 4Tx CDD / QPSK / MCS1 / Port 2

Spectrum “\-,? Spectrum mv‘
Ref Level 10.00 dém  Offset 23,1006 w RBW 1 MHz Ref Level 20,00 dém  Offset 230006 w RBW 1 MHZ
att sd3 SWT Lris @ YBW 3MHz  Mode Swesp Att 15d8 SWT Lris @ YBW 3MHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
(@1Rm Avgrwr | TG
I -4.91 dBm)| mi[1] -4.26 dBm|
5.2619180 GHz| 5.2821180 GHz
nd: 104
-10 df 04
<20 df 10 ok
30 d / 20 of
40 o 30 o / \R
40
58 S
-60 df S0k
70 df -60 o
60 dBi 70 i
CF 5.26 GHz 1001 pts Span 40.0 MHz CF 5.28 GHz 1001 pts Span 40.0 MHz
Channel Power

Channel Power

Tx Total 6.31 dBm

Bandwidth 20.38 MHz Power 7.10 dBm Tx Total 7.10 dBm

Bandwidth 20.30 MHz Power 6.31 dBm
(I J | J
10159763 10199783

Cate: 22.0CT.2019 092839

Cate: 10.0CT.2019 1236:02

Bottom Channel

Spectrum ué:'
Ref Level 20.00 dém  Offset 23.00d8 @ RBW 1MHz

Att 15d8 SWT 1ms @ VBW ZMHz  Mode Swesp

SGL Count 200,200

(@ 1R AvgPwr

||

MLl

-4.35 dBim|
5.3223180 GHz|

CF 5.32 GCHz

1001 pts

Span 40.0 MHz

Channel Power

Bandwidth 20.14 MHz

Power 6.89 dBm

Tx Total 6.89 dBm

)|

J

10195763
[Cate: 2 OCT 2018 11:42 58

Top Channel

Middle Channel
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz band) (continued)
Results: 802.11n /20 MHz / MIMO / 4Tx CDD / QPSK / MCS1 / Port 3

Spectrum “\-,? Spectrum r,%:
Ref Level 10.00 dém  Offset 23,5006 @ RBW 1 MHz Ref Level 10,00 dém  Offset 23 4006 w RBW 1 MHz

att sd3 SWT Lris @ YBW 3MHz  Mode Swesp Att sde SWT 1ms @ YVBW 3MHz  Mode Swesp

SGL Count 200/200 SGL Count 200/200
[@1rm Avarwr | TG

Mi[L ~5.20 dBm)| Mi[1 ~4.90 dBm|
5.2568830 GHz| 5.2786410 GHz

nd: 0

10 df 10k

20 -20

30 d 30 df

-40 ot i 40 o

L e e
| [l

-60 df 60 of

70 df 0k

0 dB 80

CF 5.26 GHz 1001 pts Span 40.0 MHz CF 5.28 GHz 1001 pts Span 40.0 MHz
Channel Power Channel Power

Bandwidth 20.38 MHz Power 5.97 dBm Tx Total 5.97 dBm Bandwidth 20.26 MHz Power 6.19 dBm Tx Total 6.19 dBm

(I J | J

10196763 10190763

Cate: 22.0CT.2019 092921 Cate: 10.0CT.2019 1236.46

Bottom Channel Middle Channel

<

Spectrum
Ref Level 10.00 dm  Offset 23.30 08 @ RBW 1MHz

Att EdB SWT 1ms @ VBW ZMHz  Mode Swesp
SGL Count 200,200
[01m AvgPwr

Mi[1] ~5.42 dBm|
5.3183220 GHz|

0 dem——————

CF 5.32 GHz 1001 pts Span 40.0 MHz
Channel Power

Bandwidth 20.26 MHz Power 5,67 dBm

J

Tx Total 5.67 dBm

)|

10195763
Cate: 2 OCT. 2018 11:4413

Top Channel
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz band) (continued)

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

Spectrum “\-,? Spectrum r,%:
Ref Level 10.00 dém  Offset 23.70 06 w RBW 1 MHz Ref Level 10,00 dém  Offset 23 5006 w RBW 1 MHz
att sd3 SWT Lris @ YBW 3MHz  Mode Swesp Att sdi SWT Lris @ YBW 3MHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
(@1Rm Avgrwr | TG
Mi[1] -5.81 dBm)| Mi[1] ~5.48 dBm|
5.2547650 GHz| 5.2851550 GHz
nd: 0
10 df 10k
20 -20
30 d 30 df
-40 ot 40
EL sl e s |
M T,
-60 df 60 of
70 df 0k
0 dB 80
CF 5.26 GHz 1001 pts Span 40.0 MHz CF 5.28 GHz 1001 pts Span 40.0 MHz
Channel Power

Channel Power

Tx Total 5.54 dBm

Bandwidth 20.42 MHz

Power 5.79 dBm

Bandwidth 20.50 MHz Power 5.54 dBm
(I J | J
10159763 10199783

Cate: 22.0CT.2019 09.30.03

Cate: 10.0CT.2019 1239.34

Tx Total 5.79 dBm

Bottom Channel

Spectrum

<

Att £de SWT
SEL Count 200/200

Ref Level 10.00 dém  Offset 23.20 8 @ RBW 1MHz

1ms @ VBW ZMHz  Mode Swesp

(@ 1R AvgPwr

0 dem——————

CF 5.32 GCHz

1001 pts

-5.13 dBm|
5.3220380 GHz|

Span 40.0 MHz

Channel Power
Bandwidth 20.50 MHz

Power 6.25 dBm

)|

J

10195763
Cate: 2 OCT 2018 11:4527

Tx Total 6.25 dBm

Top Channel

Middle Channel
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz band) (continued)

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

Port 1 Port 2
Frequency Corrected Corrected
Channel (MHz) CoFl;lducted Duty Cy_cle Conducted Conducted | Duty Cy_cle Conducted
ower correction Power Power correction Power
(dBm) factor (dB) (dBm) (dBm) factor (dB) (dBm)
Bottom 5270 4.2 1.4 5.6 5.7 14 71
Top 5310 3.7 1.4 51 55 14 6.9
Port 3 Port 4
Frequency Corrected Corrected
Channel (MHz) Co:ducted Duty Cy_cle Conducted Conducted | Duty Cy_cle Conducted
ower correction Power Power correction Power
(dBm) factor (dB) (dBm) (dBm) factor (dB) (dBm)
Bottom 5270 54 1.4 6.8 4.8 14 6.2
Top 5310 5.0 1.4 6.4 4.2 14 5.6
Frequenc Comblned Limit Margin
Channel d y Conducted 9 Result
(MHz) Power (dBm) (dBm) (dB)
Bottom 5270 12.5 21.0 8.5 Complied
Top 5310 12.1 21.0 8.9 Complied
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz band) (continued)

Results: 802.11n / 40 MHz / MIMO / 4Tx CDD / 16QAM / MCS3 / Port 1

Spectrum “? Spectrum r%:
Ref Level 10.00 dém  Offset 22.50 06 w RBW 1 MHz Ref Level 10,00 dém  Offset 22 4006 w RBW 1 MHz
att sd3 SWT Lris @ YBW 3MHz  Mode Swesp Att sdi SWT Lris @ YBW 3MHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
[@1rm Avarwr | TG
~9.73 dBm)| [} -10.31 dBm|
5.2739960 GHz| 5.3026470 GHz
nd: 0
-10 df 10k
20 -20
30 d 30 df
-40 40 dh
.y ‘HM_ o ]
60 df
70 df 0k
0 dB 80
CF 5.27 GHz 1001 pts Span 80.0 MHz CF 5.91 GHz 1001 pts Span 80.0 MHz
Channel Power

Channel Power

Bandwidth 44.12 MHz Power 4.17 dBm

Tx Total 4.17 dBm

Power 3.73 dBm

Bandwidth 44.59 MHz Tx Total 3.73 dBm

J

)
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[Cate: 3. 0CT.2019 124323
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Cate: 3.0CT.2019 131509

Bottom Channel
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Results: 802.11n /40 MHz / MIMO / 4Tx CDD / 16QAM / MCS3 / Port 2

Spectrum ué: Spectrum :%:
Ref Level 10.00 dBm  Offset 23.10d6 @ RBW 1 MHz Ref Level 10,00 dBm  Offset 23,10 dé & RBW 1 MHz
Att 5di SWT 1ms @ VBW ZMHz  Mode Sweep Att 5di SWT 1ms @ VBW ZMHz  Mode Sweep
SEL Count 200/200 SEL Count 200/200
(@ 17 AugPur | TR
Mi[1] -8.47 dBm| Mi[1] -8.12 dBm|
5.2659240 GHz 5.3136760 GH|
o od
ide 0
20 d -20 o
30 d 30 df
-40 d -40 o
i ] o - Tl
o] porenrasnd s st
-60 dBm: -60 dm
70 70 d
-80 dem: -80 dém
CF 5.27 GHz 1001 pts Span 80.0 MHz CF 5.31 GHz 1001 pts Span 80.0 MHz
Channel Povrer

Channel Power

Bandwidth 44.59 MHz Power 5.74 dBm

J

)|

10195763
[Cate: 3 OCT 2018 12:44 45

Tx Total 5.74 dBm

Power 5.50 dBm Tx Total 5.50 dBm

J

Bandwidth 44.76 MHz

1

10195763
Cate: 3 OCT.2018 131730

Bottom Channel

Top Channel
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz band) (continued)

Results: 802.11n / 40 MHz / MIMO / 4Tx CDD / 16QAM / MCS3 / Port 3

Spectrum “? Spectrum r%:
Ref Level 10.00 dém  Offset 23,5006 @ RBW 1 MHz Ref Level 10.00 dém  Offset 23 3006 w RBW 1 MHz
att sd3 SWT Lris @ YBW 3MHz  Mode Swesp Att sdi SWT Lris @ YBW 3MHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
[@1rm Avarwr | TG
Mi[1] -8.58 dBm)| Mi[1] ~8.99 dBm|
5.2677620 GHz| 5.3128770 GHz
nd: 0
-10 df 10k
20 -20
30 d 30 df
40 o 40 dh
50 df 50 ok
7
60 df 60 of
70 df 0k
0 dB 80
CF 5.27 GHz 1001 pts Span 80.0 MHz CF 5.91 GHz 1001 pts Span 80.0 MHz
Channel Power

Channel Power
Power 543 dBm

Tx Total 5.43 dBm

Bandwidth 44.91 MHz

Power 5.03 dBm Tx Total 5.03 dBm

[Cate: 3. 0CT.2019 12:45:32

Bandwidth 44.52 MHz
(I J | J
10159763 10199783

Cate: 3.0CT.2019 13.20.27

Bottom Channel

Top Channel

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

Spectrum ué: Spectrum :%:
Ref Level 10.00 dBm  Offset 23.60 d& @ RBW 1 MHz Ref Level 10,00 dBm  Offset 23.20 dé @ RBW 1 MHz

Att 5di SWT 1ms @ VBW ZMHz  Mode Sweep Att 5di SWT 1ms @ VBW ZMHz  Mode Sweep

SEL Count 200/200 SEL Count 200/200
(@ 17 AugPur | TR

Mi[1] -9.43 dBm| Mi[1] -9.76 dBm|
5.2782320 GHz 5.3165530 GH|

o od

10 B 0

20 d -20 o

30 d 30 df

-40 d -40 o

50 ——— =] 50 g Py,

e (Bt vt Mw
-60 dBm: -60 dm

70 70 d

-80 dem: -80 dém

CF 5.27 GHz 1001 pts Span 80.0 MHz CF 5.31 GHz 1001 pts Span 80.0 MHz
Channel Power Channel Povrer

Bandwidth 43.88 MHz Power 4.80 dBm Ty Total 4.80 dBm Bandwidth 43.64 MHz Power 4,19 dBm Tx Total 4.19 dBm

(S J | J

10199783 10195783

[Cate: 3 OCT 2018 12:47 50 Cate: 3 OCT.2018 13:2239

Bottom Channel

Top Channel
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz band) (continued)

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

Port 1 Port 2
Frequency Corrected Corrected
Channel (MHz) Conducted | Duty Cy_cle Conducted Conducted | Duty Cy_cle Conducted
Power correction Power Power correction Power
(dBm) factor (dB) (dBm) (dBm) factor (dB) (dBm)
Single 5290 1.7 3.0 4.7 3.3 3.0 6.3
Port 3 Port 4
Frequency Corrected Corrected
Channel (MHz) Conducted | Duty Cy.cle Conducted Conducted | Duty Cy.cle Conducted
Power correction Power Power correction Power
(dBm) factor (dB) (dBm) (dBm) factor (dB) (dBm)
Single 5290 2.8 3.0 58 2.0 3.0 5.0
Frequency Combined Limit Margin
Channel Conducted Result
(MHz) Power (dBm) (dBm) (dB)
Single 5290 11.5 21.0 9.5 Complied
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Transmitter Maximum Conducted Output Power (5.25-5.35 GHz band) (continued)

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

Spectrum “? Spectrum r%:
Ref Level 10.00 dém  Offset 22.50 06 w RBW 1 MHz Ref Level 10,00 dém  Offset 23 20 0B w RBW 1 MHz
att sd3 SWT Lris @ YBW 3MHz  Mode Swesp Att sdi SWT Lris @ YBW 3MHz  Mode Swesp
SGL Count 200/200 SGL Count 200/200
[@1rm Avarwr | TG
Mi[1] ~14.70 dBm Mi[1] -12.68 dBm|
5.315250 GHz| 5.205270 GHz|
nd: 0
-10 df 10k
20 -20
30 d 30 df
40 o 40 dh
50 df 50 ok
ey P
60 -60 of
70 df 0k
0 dB 80
CF 5.20 GHz 1001 pts §pan 160.0 MHz CF 5.29 GHz 1001 pts Span 160.0 MHz

Channel Power

Bandwidth 88.05 MHz

Power 1.66 dBm

Tx Total 1.66 dBm

Channel Power

Bandwidth 86.35 MHz Power 3.30 dBm Tx Total 3.30 dBm

)
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[Cate: £ OCT.2019 14:32.44

)|
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Cate: ¢ OCT.2019 143329

Single Channel / Port 1

Single Channel / Port 2

Spectrum ué: Spectrum :%:
Ref Level 10.00 dm  Offset 23.50d8 @ RBW 1MHz RefLevel 10,00 c8m  Offset 23,30 d8 & RBW 1MHz
Att EdB SWT 1ms @ VBW ZMHz  Mode Swesp Att EdB SWT 1ms @ VBW ZMHz  Mode Sweep
SEL Count 200/200 SGL Count 200/200
[01m AvgPwr | O
mi[1] -13.49 dBu] mi[1] -14.48 dbr|
5.274820 GHz 5.323730 GHz
0 dsm— 0 dam—
-10 o -10 o
-20 -20
-30 ok -30 o
-40 40 d
50 df -50 o
-60 dBm -60 cBm
<70 o =70 o
-80 dBm -80 cBm
CF 5.29 GHz 1001 pts Span 160.0 MHz CF 5.29 GHz 1001 pts Span 160.0 MHz

Channel Power

Bandwidth 87.75 MHz

Power 2,80 dBm Ty Total 2.80 dBm

)|

J
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Cate: £ OCT 2018 14:3413

Channel Povrer

Bandwidth 88.34 MHz

Power 2,02 dBm Tx Total 2,02 dBm

1

J
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Cate: £ OCT. 2019 143455

Single Channel / Port 3

Single Channel / Port 4
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Transmitter Maximum Conducted Output Power (5.47-5.725 GHz band)

4.3.2. 5.47-5.725 GHz band

Test Summary:

Test Engineer: Max Passell Test Dates: 02 October 2019
25 October 2019
Test Sample Serial Number: 2405067
FCC Reference: Part 15.407(a)(2)
Test Method Used: KDB 789033 D02 Section Il.E.2.d)
Environmental Conditions:
Temperatures (°C): 21to 24
Relative Humidity (%): 35to 44
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Transmitter Maximum Conducted Output Power (5.47-5.725 GHz band) (continued)

Note(s):

1.
2.

This section contains results for 4Tx modes only.

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 802.11a MIMO — QPSK /12 Mbps /4Tx CDD / Ports 1, 2, 3 & 4

o 802.11n HT20 MIMO — QPSK/MCS1/4Tx CDD / Ports 1, 2, 3 & 4

o 802.11n HT40 MIMO — 16-QAM / MCS3 /4Tx CDD / Ports 1, 2,3 & 4

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

Measurements were performed in accordance with FCC KDB 789033 1I.E.2.d) Method SA-2. The
signal analyser’s integration function was used to integrate across the 26 dB emission bandwidth. The
resolution bandwidth was set to 1 MHz and video bandwidth 3 MHz. An RMS detector was used and
sweep time was set to auto and 200 traces performed. The span was set to encompass the entire 26
dB emission bandwidth. The channel power results are recorded in the tables below.

The calculated duty cycle in Section 4.1 was added to the measured power in order to compute the
average power during the actual transmission time.

For MIMO modes, conducted power was measured on all ports and then combined using the
measure-and-sum method stated in FCC KDB 662911 D01 Section E)1).

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.

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

In accordance with FCC KDB 662911 F)2)f)(i), the array gain for 802.11 devices with Nanr <4 is 0 dB.
No array gain has been to the measurements in this section.

The FCC Part 15.407(a)(2) limit is the lesser of 250 mW (24.0 dBm) or 11 dBm + 10 log1o B, where B
is the previously measured 26 dB emission bandwidth in MHz. The limit for each channel was
calculated as below:

802.11a /20 MHz / MIMO / 4Tx CDD / 12 Mbps Bottom channel = 11 dBm + 10 logo 19.221 = 23.8 dBm
802.11a /20 MHz / MIMO / 4Tx CDD / 12 Mbps Middle channel = 11 dBm + 10 log1o 19.181 = 23.8 dBm

802.11a /20 MHz / MIMO / 4Tx CDD / 12 Mbps Top channel = 11 dBm + 10 log+o 19.021 = 23.8 dBm

For all other modes, the lesser of the two limits is the fixed limit of 250 mW (24.0 dBm).

10. The EUT has an antenna gain of 9.0 dBi. In accordance with Part 15.407(a)(2), the limit shall be

reduced by the amount in dB the antenna gain exceeds 6 dBi. Therefore the calculated limits have
been reduced by 3.0 dB.
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Transmitter Maximum Conducted Output Power (5.47-5.725 GHz band) (continued)

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

Frequency Corrected Corrected

chamel | ik | o | Saecton | Conducted | o | 2! | Conducte
(dBm) | factor (dB) ':;B""n‘:)’ (dBm) | factor (dB) ':;B‘”':)’
Bottom 5500 4.4 0.6 5.0 6.2 0.6 6.8
Middle 5580 4.5 0.5 5.0 5.6 0.5 6.1
Top 5700 4.6 0.6 5.2 6.0 0.6 6.6

Port 3 Port 4

Frequency Corrected Corrected

chamel | ik | o | Soecton | Conducted | et | 2GR | Conducte
(dBm) factor (dB) I(’:Bwr:)r (dBm) factor (dB) l(:(;)Bwrﬁ;
Bottom 5500 5.7 0.6 6.3 5.1 0.6 5.7
Middle 5580 6.0 0.5 6.5 4.8 0.5 5.3
Top 5700 6.0 0.6 6.6 5.7 0.6 6.3

Combined I .
Channel Friﬁnl:_;r;cy Conducted (Ia:;nr:lt) M(ng)m Result
Power (dBm)

Bottom 5500 12.0 20.8 8.8 Complied
Middle 5580 11.8 20.8 9.0 Complied
Top 5700 12.2 20.8 8.6 Complied
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