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Attachment E--AVG Output Power and E.l.R.P Test Data

Temperature: 25 C Relative Humidity: | 55%
Test Voltage: AC 120V/60Hz
U-NII-1
Conducted Duty Total Conducted | Directional E.l.LR.P
Frequency E.lLR.P
Test Mode Power (dBm) Factor Power Power Limit Gain Limit
(MHz) (dBm)
Ant.A | Ant.B | (dB) (dBm) (dBm) (dBi) (dBm)
5180 18.96 | 18.49 0 21.74 8.43 30.17
802.11a 5200 18.90 | 18.69 0 21.81 8.43 30.24
5240 19.15 | 18.93 0 22.05 8.43 30.48
5180 18.86 | 19.41 0 22.16 8.43 30.59
s021in 5200 19.03 | 1944 | © 2225 843 | 3068
(HT20) g : ' ' :
5240 19.52 | 19.36 0 22.45 8.43 30.88
5180 19.39 | 19.84 0 22.63 8.43 31.06
s02-Mac 5200 1952 | 1941 | 0 2248 27.57 843 | 3091 | 36
(VHT20) : : : ' : :
5240 19.95 | 19.22 0 22.61 8.43 31.04
802.11n 5190 2217 | 22.51 0 25.36 8.43 33.79
(HT40) 5230 22.56 | 22.10 0 25.35 8.43 33.78
802.11 5190 22.27 | 22.49 0 25.40 8.43 33.83
ac(VHT40) 5230 22.59 | 22.08 0 25.35 8.43 33.78
802.11
5210 21.69 | 2142 0 24.08 8.43 32.51
ac(VHT80)
Result: PASS

Remark: The EUT incorporates a MIMO function. Physically, the EUT provides two antennas for
transmitting and receiving.

When ANT. A and ANT. B transmitting simultaneously, so the

Directional Gain= Gainant+10log(N)dBi=8.43dBi>6dBi.
S0 Pout = Piimit~(G1x-6)]=(30-2.43)dBm=27.57dBm
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Temperature: 25 C Relative Humidity: 55%
Test Voltage: AC 120V/60Hz
U-NII-2A
Conducted Power Duty Total Conducted Directional E.LR.P
Frequency E.l.LR.P
Test Mode (dBm) Factor | Power | Power Limit Gain Limit
(MHz) (dBm)
Ant. A | Ant. B (dB) (dBm) (dBm) (dBi) (dBm)
5260 13.14 12.89 0 16.02 8.24 24.26
802.11a 5300 13.13 13.27 0 16.21 21.59 8.24 24 .45
5320 13.20 13.19 0 16.21 8.24 24.45
" 5260 13.86 13.19 0 16.55 8.24 24.79
802.
(HT20;1 5300 13.24 13.72 0 16.50 21.73 8.24 24.74
5320 13.63 13.68 0 16.67 8.24 2491
5260 13.81 13.55 0 16.69 8.24 24.93
802.11ac
5300 13.19 13.79 0 16.51 21.76 8.24 24.75 30
(VHT20)
5320 13.48 13.76 0 16.63 8.24 24.87
802.11n 5270 16.61 16.47 0 19.55 8.24 27.79
(HT40) 5310 16.40 16.77 0 19.60 8.24 27.84
802.11 5270 16.97 16.39 0 19.70 21.76 8.24 27.94
ac(VHT40) 5310 17.08 16.32 0 19.73 . 8.24 27.97
802.11
5290 18.32 18.11 0 21.23 8.24 29.47
ac(VHT80)
Result: PASS

Piimit is 24dBm (250mW) or 11dBm+ 10 log B, whichever is lower (B=26-dB emission BW).

For 802.11a: 11dBm+10logB=11dBm+10log(19.19MHz)=23.15dBm, So the P},,=23.83dBm

For 802.11n(HT20): 11dBm+10logB=11dBm+10log(19.84MHz)=23.15dBm, So the P;,1=23.97dBm
For 802.11 n(HT40)&ac(HT40)&ac(VHT80): 11dBm+10logB>24dBm, So the Pj,=24dBm

The 26-dB emission BW please refer to the Attachment D.

Remark 1: The EUT incorporates a MIMO function. Physically, the EUT provides two antennas for
transmitting and receiving.

When ANT. A and ANT. B transmitting simultaneously, so the

Directional Gain= Gainant+10log(N)dBi =8.24dBi>6dBi.

For 802.11a: Poyt = Piimit-(G1x-6)]=(23.83-2.24)dBm=21.59dBm

For 802.11 n(HT20): Poyt = Pjimit-(G1x-6)]1=(23.97-2.24)dBm=21.73dBm

For 802.11 ac(VHT20)&n(HT40)&ac(HT40)&ac(VHT80): Poyt = Plimit-(GTx-6)]=(24-2.24)dBm=21.76dBm

Remark 2: The EUT with TPC function, if Max_EIRP 2 500 mW (27 dBm) and able to lower EIRP below
24dBm.
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Temperature: 25 C Relative Humidity: 55%
Test Voltage: AC 120V/60Hz
U-NII-2C
Conducted Duty Total Conducted Directional E.LR.P
Test Frequency - . E.LR.P -
Power (dBm) Factor | Power | Power Limit Gain Limit
Mode (MHz) . (dBm)
Ant. A | Ant. B (dB) (dBm) (dBm) (dBi) (dBm)
5500 12.97 | 13.00 0 16.00 8.04 24.04
802.11a 5600 13.45 | 13.02 0 16.25 8.04 24.29
5720 12.78 | 12.40 0 15.60 8.04 23.64
5500 13.21 | 13.27 0 16.25 8.04 24.29
80241n 5600 1332 | 1369 | 0 | 16.52 8.04 24.56
(HT20) . . . . .
5720 13.16 | 13.69 0 16.44 8.04 24.48
5500 12.90 | 12.81 0 15.90 8.04 23.94
802.11ac
5600 13.26 | 12.89 0 16.09 8.04 24.13
(VHT20)
5720 13.21 | 13.02 0 16.13 8.04 24 .17
21.96 30
y 5510 16.76 | 16.75 0 19.79 8.04 27.83
802.11n
5630 16.2 15.7 19.04 .04
(HT40) 6.29 5.76 0 9.0 8.0 27.08
5710 16.28 | 16.84 0 19.05 8.04 27.09
5510 16.82 | 16.61 0 19.73 8.04 27.77
802.11
5630 . . . .
ac(VHT40) 16.27 | 15.73 0 19.02 8.04 27.06
5710 15.87 | 16.19 0 19.04 8.04 27.08
5530 18.47 | 18.25 0 21.37 8.04 29.41
802.11
5610 18.25 | 18.62 0 21.45 8.04
ac(VHT80) 29.49
5690 18.47 | 18.24 0 21.37 8.04 29.41
Result: PASS

Plimit is 24dBm (250mW) or 11dBm+ 10 log B, whichever is lower (B=26-dB emission BW).
For 802.11 a/n/ac: 11dBm+10logB>24dBm, So the Pj,=24dBm
The 26-dB emission BW please refer to the Attachment D.

Remark 1: The EUT incorporates a MIMO function. Physically, the EUT provides two antennas for
transmitting and receiving.

When ANT. A and ANT. B transmitting simultaneously, so the

Directional Gain= Gainant+10log(N)dBi =8.04dBi>6 dBi.

Pout = Plimit-(G1x-6)]=(24-2.04)dBm=21.96dBm

Remark 2: The EUT with TPC function, if Max_EIRP 2 500 mW (27 dBm) and able to lower EIRP below

24dBm.
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Temperature: 25 C Relative Humidity: 55%
Test Voltage: AC 120V/60Hz
U-NII-2C
Test Data o
Test Mode Frequency (MHz) Conducted Power (dBm) | Duty Factor | Total Power :I:It
Ant. A Ant. B (dB) (dBm) (eEm
802.11a 5720MHz Straddle 5.47-5.725GHz 10.92 10.80 0 13.97 21.11
802.11a 5720MHz Straddle 5.725-5.85GHz 411 4.28 0 7.21 27.90
802.11n(HT20) 5720MHz Straddle 5.47-5.725GHz 10.43 10.38 0 13.42 21.11
802.11n(HT20) 5720MHz Straddle 5.725-5.85GHz 5.83 5.44 0 8.65 27.90
802.11ac(VHT20) 5720MHz Straddle 5.47-5.725GHz 10.40 10.66 0 13.84 21.11
802.11ac(VHT20) 5720MHz Straddle 5.725-5.85GHz 5.49 5.37 0 8.44 27.90
802.11n(HT40) 5710MHz Straddle 5.47-5.725GHz 14.84 14.51 0 17.69 21.40
802.11n(HT40) 5710MHz Straddle 5.725-5.85GHz 544 5.89 0 8.68 27.90
802.11ac(VHT40) 5710MHz Straddle 5.47-5.725GHz 14.56 14.61 0 17.60 21.40
802.11ac(VHT40) 5710MHz Straddle 5.725-5.85GHz 5.96 543 0 8.71 27.90
802.11ac(VHT80) 5690MHz Straddle 5.47-5.725GHz 17.86 17.94 0 20.91 21.96
802.11ac(VHT80) 5690MHz Straddle 5.725-5.85GHz 6.08 6.91 0 9.53 27.90
Result: PASS

For the Straddle 5.47-5.725GHz P i: refer to the Pyinit of U-NII-2C.
For the Straddle 5.725-5.85GHz P it refer to the Ppimit of U-NII-3.
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Temperature: 25 C Relative Humidity: | 55%
Test Voltage: AC 120V/60Hz
U-NII-3
Conducted Power Duty Total Conducted Directional
Frequency E.lLR.P E.LR.P
Test Mode (dBm) Factor | Power | Power Limit Gain
(MHz) (dBm) (dBm)
Ant. A Ant. B (dB) (dBm) (dBm) (dBi)
5745 24.38 24.43 0 27.41 8.10 35.51
802.11a 5785 24.24 24.52 0 27.39 8.10 35.49
5825 24.24 24.62 0 27.45 8.10 35.55
5745 24.50 24 .45 0 27.49 8.10 35.59
802.11
(HT20I)1 5785 24.49 24,73 0 27.62 8.10 35.72
5825 24.41 24.67 0 27.55 8.10 35.65
5745 24.61 24 .51 0 27.57 8.10 35.67
802.11ac
5785 24.42 24.56 0 27.50 27.90 8.10 35.60 36
(VHT20)
5825 24.28 24.57 0 27.44 8.10 35.54
802.11n 5755 24.43 24.14 0 27.30 8.10 35.40
(HT40) 5795 24.40 24.72 0 27.57 8.10 35.67
802.11 5755 24.30 24.52 0 27.42 8.10 35.52
ac(VHT40) 5795 24.28 24.73 0 27.51 8.10 35.61
802.11
5775 23.56 24.81 0 27.24 8.10 35.34
ac(VHT80)
Result: PASS

Remark: The EUT incorporates a MIMO function. Physically, the EUT provides two antennas for
transmitting and receiving.
When ANT. A and ANT. B transmitting simultaneously, so the
Directional Gain= Gainant+10log(N)dBi =8.10dBi>6dBi.

S0 Pout = Plimit-(G1x-6)]1=(30-2.10)dBm=27.90dBm
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Test Mode

Duty cycle

U-NII-1

802.11 a

802.11 n(HT20)

802.11 ac(VHT20)

802.11 n(HT40)

802.11 ac(VHT40)

802.11 ac(VHT80)

U-NII-2A

802.11 a

802.11 n(HT20)

802.11 ac(VHT20)

802.11 n(HT40)

802.11 ac(VHT40)

802.11 ac(VHT80)

U-NII-2C

802.11 a

802.11 n(HT20)

802.11 ac(VHT20)

802.11 n(HT40)

802.11 ac(VHT40)

802.11 ac(VHT80)

U-NII-3

802.11 a

802.11 n(HT20)

802.11 ac(VHT20)

802.11 n(HT40)

802.11 ac(VHT40)

802.11 ac(VHT80)

>98%

Please see the next plots.
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802.11 a 5200MHz U-NIi-1

Bl Keysight Spectnum Analyzer - Swept SA
RL + )

. Avg Type: Log-Pwr

Center Freq 5.200000000 GHz
PNO: Fast
IFGaln:Low

Trig: Free Run
Anen: 30 dB

Ref Offset5.11 dB
Ref 25.11 dEBm

Center 5.200000000 GHz
Res BW 1.0 MHz

€pan 0 Hz

#VBW 3.0 MHz Sweep 100.0 ms (10001 pts;

802.11 n(HT20) 5200MHz U-NII-1

Bl Keysight Spectnum Analyzer - Swept S
i Rl ¥ T T 158 A
Center Freq 5.200000000 GHz Avg Type: Log-Pwr
PNO: Fast
IFGaln:Low

Trig: Free Run
Anen: 30 dB

Ref Offset5.11 dB
Ref 25.11 dEBm

Center 5.200000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 100.0 ms (10001 pts;

#VBW 3.0 MHz
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802.11 ac(HT20) 5200MHz U-NII-1

Bl Keysight Spectnum Analyzer - Swept SA
RL + )

Center Freq 5.200000000 GHz Avg Type: Log-Pwr
PNO: Fagt ~w  Trig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset5.11 dB
Ref 25.11 dEBm

Center 5.200000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (10001 pts;

802.11 n(HT40) 5190MHz U-NII-1

Bl Keysight Spectnum Analyzer - Swept S
i Rl ¥ T T WEE-IN ALIGH A
Center Freq 5.190000000 GHz Avg Type: Log-Pwr

PNO: Fagt ~»-  Trig: Free Run
IFGaln:Low Atten: 30 dB

Ref Offset 5.1 dB Akr1 56.70 ms|
Ref 25.10 dBm dBm

Center 5.190000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (10001 pts;

TB-RF-074-1.0



Report No
Page:

.+ TB-FCC171064
359 of 449

802.11 ac(VHT40) 5190MHz U-NII-1

Bl Keysight Spectnum Analyzer - Swept SA
RL + )

Center Freq 5.190000000 GHz ) ' Avg Type: Log-Pwr

Ref Offset5.1 dE
Ref 25.10 dEm

Center 5.190000000 GHz Span 0 Hz

Res BW 1.0 MHz

PNO: Fagt ~»-  Trig: Free Run
IFGaln:Low Atten: 30 dB

#VBW 3.0 MHz Sweep 100.0 ms (10001 pts;

802.11 ac(HT80) 5210MHz U-NII-1

Bl Keysight Spectnum Analyzer - Swept SA
RL + )

Center Freq 5.210000000 GHz ) ' Avg Type: Log-Pwr

Ref Offset5.12 dB Akr1 59.45 ms|
Ref 25.12 dBm .94 dBm

Center 5.210000000 GHz
Res BW 1.0 MHz

PNO: Fagt ~»-  Trig: Free Run
IFGaln:Low Atten: 30 dB

Span 0 Hz
#VBW 3.0 MHz Sweep 100.0 ms (10001 pts;
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802.11 a 5260MHz U-NII-2A

Bl Keysight Spectnum Analyzer - Swept SA
RL + )

Center Freq 5.260000000 GHz Avg Type: Log-Pwr
PNO: Fagt ~w  Trig: Free Run
IFGain:Low Atten: 30 dB
- Mkri1 66.22 ms
Ref Offset 5.18 dB ;
Ref 25.18 dBm 5.15 dBm

Center 5.260000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (10001 pts;

802.11 n(HT20) 5260MHz U-NII-2A

Bl Keysight Spectnum Analyzer - Swept SA
RL + )

Center Freq 5.260000000 GHz Avg Type: Log-Pwr
PNO: Fagt ~w  Trig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset5.18 dB
Ref 25.18 dEBm

Center 5.260000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (10001 pts;
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802.11 ac(VHT20) 5260MHz U-NII-2A

Bl Keysight Spectnum Analyzer - Swept SA
RL + )

Center Freq S.ZEUD[IU[I(! GHz

Ref Offset5.18 dB
Ref 25.18 dEBm

Center 5.260000000 GHz
Res BW 1.0 MHz

PNO: Fagt ~»-  Trig: Free Run
IFGaln:Low Atten: 30 dB

#VBW 3.0 MHz

. Avg Type: Log-Pwr

Mkri1 95.42 ms
5.68 dBm

Span 0 Hz
Sweep 100.0 ms (10001 pts;

802.11 n(HT40) 5270MHz U-NII-2A

Bl Keysight Spectnum Analyzer - Swept SA
RL + )

Center Freq 5.2?00[!0[!0 GHz

Ref Offset5.15 dB
Ref 25.19 dEBm

Center 5.270000000 GHz
Res BW 1.0 MHz

PNO: Fagt ~»-  Trig: Free Run
IFGaln:Low Atten: 30 dB

#VBW 3.0 MHz

. Avg Type: Log-Pwr

Span 0 Hz
Sweep 100.0 ms (10001 pts;
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802.11 ac(VHT40) 5270MHz U-NII-2A

Bl Keysight Spectnum Analyzer - Swept SA
RL + )

Center Freq 5.270000000 GHz Avg Type: Log-Pwr
PNO: Fagt ~w  Trig: Free Run
IFGain:Low Atten: 30 dB

a Mkri1 66.66 ms
Ref Offset 5.15 dB 44
Ref 25.19 dBm 3.11 dBm

Center 5.270000000 GHz Span 0 Hz

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (10001 pts;

802.11 ac(VHT80) 5290MHz U-NII-2A

Bl Keysight Spectnum Analyzer - Swept S
i Rl ¥ T T WEE-IN ALIGH A
Center Freq 5.290000000 GHz Avg Type: Log-Pwr

PNO: Fagt ~»-  Trig: Free Run
IFGaln:Low Atten: 30 dB

Ref Offset 523 dB
Ref 25.23 dBm

Center 5.290000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (10001 pts;
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802.11 a 5500MHz U-NII-2C

Bl Keysight Spectnum Analyzer - Swept SA
RL + )

Center Freq 5.500000000 GHz Avg Type: Log-Pwr
PNO: Fagt ~w  Trig: Free Run
IFGain:Low Atten: 30 dB
- Mkr1 76.50 ms
Ref Offset 546 dB oy
Ref 25.46 dBm 3.61 dBm

Center 5.500000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (10001 pts;

802.11 n(HT20) 5500MHz U-NII-2C

Bl Keysight Spectnum Analyzer - Swept SA
RL + )

Center Freq 5.500000000 GHz Avg Type: Log-Pwr
PNO: Fagt ~w  Trig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset 5.46 dB
Ref 2546 dEBm

Center 5.500000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (10001 pts;
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802.11 ac(HT20) 5500MHz U-NII-2C

Bl Keysight Spectnum Analyzer - Swept SA
RL + )

Center Freq 5.500000000 GHz Avg Type: Log-Pwr
PNO: Fagt ~w  Trig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset 5.46 dB
Ref 2546 dEBm

Center 5.500000000 GHz Span 0 Hz

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (10001 pts;

802.11 n(HT40) 5510MHz U-NII-2C

Bl Keysight Spectnum Analyzer - Swept SA
RL + )

Center Freq 5.510000000 GHz Avg Type: Log-Pwr
PNO: Fagt ~w  Trig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset5.43 dB
Ref 2549 dBm

Center 5.510000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (10001 pts;
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802.11 ac(HT40) 5510MHz U-NII-2C

Keysight Spectrum Analyzer - Swept SA
RL * A

Center Freq 5.510000000 GHz Avg Type: Log-Pwr
PNO: Fagt ~w  Trig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset5.43 dB
Ref 2549 dBm

Center 5.510000000 GHz Span 0 Hz

#VBW 3.0 MHz Sweep 100.0 ms (10001 pts;

802.11 ac(HT80) 5530MHz U-NII-2C

Keysight Spectrum Analyzer - Swept SA
RL * A

Center Freq 5.530000000 GHz Avg Type: Log-Pwr
PNO: Fagt ~w  Trig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset 561 dB
Ref 25.51 dBm

Center 5.530000000 GHz Span 0 Hz
#VBW 3.0 MHz Sweep 100.0 ms (10001 pts;
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802.11 a 5785MHz U-NII-3

Bl Keysight Spectnum Analyzer - Swept SA
RL + )

. Avg Type: Log-Pwr

Center Freq 5.785000000 GHz
PNO: Fast
IFGaln:Low

Trig: Free Run
Anen: 30 dB

Mkri1 56.10 ms

Ref Offset 5.93 dB 13.47 dBm

Ref 25.99 dBm

Center 5.785000000 GHz
Res BW 1.0 MHz

€pan 0 Hz

#VBW 3.0 MHz Sweep 100.0 ms (10001 pts;

802.11 n(HT20) 5785MHz U-NII-3

Bl Keysight Spectnum Analyzer - Swept S
i Rl v T = 158 A
Center Freq 5.785000000 GHz Avg Type: Log-Pwr
PNO: Fast
IFGaln:Low

Trig: Free Run
Anen: 30 dB

Ref Offset 5.93 dB
Ref 25.99 dBm

Center 5.785000000 GHz
Res BW 1.0 MHz

Span 0 Hz
Sweep 100.0 ms (10001 pts;

#VBW 3.0 MHz

TB-RF-074-1.0



Report No.: TB-FCC171064
Page: 367 of 449

802.11 ac(VHT20) 5785MHz U-NII-3

Bl Keysight Spectnum Analyzer - Swept SA
RL + )

Center Freq 5.785000000 GHz Avg Type: Log-Pwr
PNO: Fagt ~w  Trig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset 5.93 dB
Ref 25.99 dBm

Center 5.785000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (10001 pts;

802.11 n(HT40) 5755MHz U-NII-3

Bl Keysight Spectnum Analyzer - Swept SA
RL + )

Center Freq 5.755000000 GHz Avg Type: Log-Pwr
PNO: Fagt ~w  Trig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset 5.97 dB
Ref 25.97 dBm

Center 5.755000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 100.0 ms (10001 pts;
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802.11 ac(VHT40) 5755MHz U-NII-3

Bl Keysight Spectnum Analyzer - Swept S
i Rl ¥ T T NEEIN ALIGH A
Center Freq 5.755000000 GHz Avg Type: Log-Pwr
PNO: Fagt ~w  Trig: Free Run

IFGain:Low Atten: 30 dB

Mkri1 76.88 ms
Ref Offset 5.97 dB
Ref 25.97 dBm 8.74 dBm

Center 5.755000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz p 100.0 ms (10001 pts;

msa oy STATUS

802.11 ac(VHT80) 5775MHz U-NII-3

Bl Keysight Spectnum Analyzer - Swept S
i Rl ¥ T T NEEIN ALIGH A
Center Freq 5.775000000 GHz Avg Type: Log-Pwr
PNO: Fagt ~w  Trig: Free Run

IFGain:Low Atten: 30 dB

Ref Offset 5.92 dB
Ref 25.92 dBm

Center 5.775000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz 100.0 ms (10001 pts|

msa oy STATUS
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Attachment F-- Power Spectral Density Test Data

Temperature: 25 C Relative Humidity: 55%
Test Voltage: AC 120V/60Hz
U-NII-1
Power Density
F D Limit
Test Mode reeteney ANT. A ANT. B uty Total PSD m
(MHz) Factor (dBm/MHz)
(dBm/MHz) | (dBm/MHz) (dBm/MHz)
(dB)
5180 11.076 10.888 0 13.99
802.11a 5200 11.388 10.868 0 14.15
5240 11.277 11.110 0 14.21
5180 10.689 11.124 0 13.92
802.11n (HT20) 5200 10.813 11.100 0 13.97
5240 11.150 10.939 0 14.06
5180 11.148 11.560 0 14.37
802.11ac
5200 11.330 11.098 0 14.22 14.57
(VHT20)
5240 11.574 10.905 0 14.26
5190 11.054 11.197 0 14.13
802.11n (HT40)
5230 11.371 10.794 0 14.10
802.11 5190 11.018 11.267 0 14.16
ac(VHT40) 5230 11.408 10.683 0 14.07
802.11
5210 11.329 10.872 0 14.12
ac(VHT80)
Result: PASS
Remark: The EUT incorporates a MIMO function. Physically, the EUT provides two antennas for
transmitting and receiving.
When ANT. A and ANT. B transmitting simultaneously, so the
Directional Gain= Gainant+10log(N)dBi =8.43dBi>6dBi.
So PSD,,t = PSDjinit-(G1x-6)]=(17-2.43)dBm/MHz=14.57dBm/MHz
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PSD NVNT 802.11a 5180MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A

=N

RL RF 750 AC CORREC SENSE:INT]| ALIGN AUTO |

09:46:11 PMMar 10, 2020

Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB
Ref Offset 5.08 dB Mkr1 5
Ref 25.08 dBm

Center 5.18000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

MSG STATUS

173 959 GHz
11.076 dBm

"THFTr

Span 33.01 MHz

PSD NVNT 802.11a 5180MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A

=N

AC CORREC SENSE:INT]| ALIGN AUTO |

Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset 4.99 dB Mkr1 5

Ref 24.99 dBm

Center 5.18000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.33

STATUS

MSG

173 699 GHz
10.888 dBm

Span 33.01 MHz
3 ms (10001 pts)
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PSD NVNT 802.11a 5200MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A

=N

RL RF 750 AC CORREC SENSE:INT]| ALIGN AUTO |

09:48:23 PMMar 10, 2020

Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset5.11 dB
10 ngdw Ref 23.11 dBm

|
-
-
.
.

Center 5.20000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

STATUS

Mkr1 5.196 094 GHz

11.388 dBm

Span 32.91 MHz

PSD NVNT 802.11a 5200MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A

=N

AC CORREC SENSE:INT]| ALIGN AUTO |

Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset4.92 dB
10 ngdw Ref 24.92 dEm

Center 5.20000 GHz

Mkr1 5.205 318 GHz

10.868 dBm

Span 32.91 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

STATUS
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PSD NVNT 802.11a 5240MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A

=N

RL RF 750 AC CORREC SENSE:INT]| ALIGN AUTO |

09:50:53 PMMar 10, 2020

Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB
Ref Offset5.16 dB Mkr1 5
Ref 25.16 dBm

Center 5.24000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

MSG STATUS

.244 424 GHz
11.277 dBm

Span 32.84 MHz

PSD NVNT 802.11a 5240MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A

=N

AC CORREC SENSE:INT]| ALIGN AUTO |

Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB
Ref Offset 5.02 dB Mkr1 5
Ref 25.02 dBm

Center 5.24000 GHz

STATUS

.233 727 GHz
11.110 dBm

Span 32.84 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

MSG
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PSD NVNT 802.11n(HT20) 5180MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A

=N

750 AC

CORREC SENSE:INT]| ALIGN AUTO

| 09:53:13 PMMar 10, 2020

Avg Type: RMS

—»— Trig: FreeRun
#Atten: 30 dB

PNO: Fast
IFGain:Low

Ref Offset 5.08 dB
Ref 23.08 dBm

Center 5.18000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

AvglHold: 100/100

Mkr1 5.174 935 GHz
10.689 dBm

7
7

= il

diNNE

Span 33.20 MHz

Sweep 1.333 ms (10001 pts)

PSD NVNT 802.11n(HT20) 5180MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A

=N

750 AC

CORREC SENSE:INT]| ALIGN AUTO

| 09:53:18 PMMar 10, 2020

Center Freq 5.180000000 GHz

—»— Trig: FreeRun
#Atten: 30 dB

PNO: Fast
IFGain:Low

Ref Offset4.99 dB
10 dBidiv. Rel 24.99 dBm
o4

Center 5.18000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

Avg Type: RMS
Avg|Hold: 100/100

Mkr1 5.185 420 GHz
11.124 dBm

I -:-..-“--m-mw

|
™
N
.
.
.
.
.

Span 33.20 MHz

Sweep 1.333 ms (10001 pts)

TB-RF-074-1.0




Report No.: TB-FCC171064
Page: 374 of 449

PSD NVNT 802.11n(HT20) 5200MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A = =
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 09:54:40 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 5.205 176 GHz
Ref Offset5.11 dB
Eogsmw RZf 2;e11 dBm 10.813 dBm

Center 5.20000 GHz Span 35.23 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

STATUS

PSD NVNT 802.11n(HT20) 5200MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A = =
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 09:54:45 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 5.194 430 GHz
Ref Offset 4.92 dB
Eogsmw RZf 248e92 dBm 11.100 dBm

[ A rF

3

IIIII;!!HI
T

Center 5.20000 GHz Span 35.23 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

STATUS
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PSD NVNT 802.11n(HT20) 5240MHz Ant.A
BE Keysight Spectrum Ana\yzer; S:fept%A ‘ : : | === \I_I

Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset5.16 dB

Center 5.24000 GHz Span 35.26 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

STATUS

Mkr1 5.245 349 GHz
Eogstdw Ref 25.16 dBm 11.150 dBm

PSD NVNT 802.11n(HT20) 5240MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A

==

RL RF 750 AC CORREC SENSE:INT ALIGN AUTO | 09:56:07 PMMar 10,2020

Center Freq 5.240000000 GHz ) Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset5.02 dB

|||||;gsi|
AT

Center 5.24000 GHz Span 35.26 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

STATUS

Mkr1 5.234 697 GHz
Eogstdw Ref 25.02 dBm 10.939 dBm
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PSD NVNT 802.11ac(VHT20) 5180MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A

=N

750 AC

CORREC SENSE:INT]| ALIGN AUTO

| 09:58:18 PMMar 10, 2020

Avg Type: RMS

—»— Trig: FreeRun
#Atten: 30 dB

PNO: Fast
IFGain:Low

Ref Offset 5.08 dB
Ref 23.08 dBm

Center 5.18000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

AvglHold: 100/100

Mkr1 5.174 559 GHz
11.148 dBm

RLARLA L

IENRRRRZ4N
5

IIIIIIIIIIII!ggs%iillllllllIIIIIIIIIII

Span 33.24 MHz

Sweep 1.333 ms (10001 pts)

PSD NVNT 802.11ac(VHT20) 5180MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A

=N

750 AC CORREC SENSE:INT]| ALIGN AUTO

| 09:58:24 PMMar 10, 2020

Avg Type: RMS

—»— Trig: FreeRun
#Atten: 30 dB

PNO: Fast
IFGain:Low

Ref Offset4.99 dB
Ref 24.99 dEm

Center 5.18000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

AvglHold: 100/100

Mkr1 5.185 343 GHz
11.560 dBm

(e

INAREdE

I
I
I
W
M
I
I
.
N

Span 33.24 MHz

Sweep 1.333 ms (10001 pts)
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PSD NVNT 802.11ac(VHT20) 5200MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A = =
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 10:00:32 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 5.205 119 GHz
Ref Offset5.11 dB
Eogsmw RZf 2;e11 dBm 11.330 dBm

Center 5.20000 GHz Span 35.35 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

STATUS

PSD NVNT 802.11ac(VHT20) 5200MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A = =
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 10:00:38 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 5.205 589 GHz
Ref Offset 4.92 dB
Eogsmw RZf 248e92 dBm 11.098 dBm

Center 5.20000 GHz Span 35.35 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

STATUS
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PSD NVNT 802.11ac(VHT20) 5240MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A

=N

RL RF 750 AC CORREC

Ref Offset5.16 dB
Ref 23.16 dBm

Center 5.24000 GHz
#Res BW 1.0 MHz

MSG

SENSE:INT]|

ALIGN AUTO |

10:02:13 PMMar 10, 2020

PNO: Fast —»— T1rig: FreeRun
IFGain:Low #Atten: 30 dB

#VBW 3.0 MHz*

Avg Type: RMS
Avg|Hold: 100/100

Mkr1 5.245 474 GHz
11.574 dBm

-

»
<iNE

_

2
=
E

INNARENR S

Span 35.24 MHz
Sweep 1.333 ms (10001 pts)

STATUS

PSD NVNT 802.11ac(VHT20) 5240MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A

=N

RL RF 750 AC CORREC

Center Freq 5.240000000 GHz

Ref Offset5.02 dB

10 dBidiv. ~ Ref 25.02 dBm
Log

SENSE:INT]|

ALIGN AUTO |

10:02:19 PMMar 10, 2020

PNO: Fast —»— T1rig: FreeRun
IFGain:Low #Atten: 30 dB

I R
B L, N

Center 5.24000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

Avg Type: RMS
Avg|Hold: 100/100

Mkr1 5.234 223 GHz
10.905 dBm

|
~
N
N
|
|
|
|

Span 35.24 MHz
Sweep 1.333 ms (10001 pts)

STATUS
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PSD NVNT 802.11n(HT40) 5190MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A

=N

750

AC CORREC SENSE:INT]| ALIGN AUTO |

10:05:59 PMMar 10, 2020

Avg Type: RMS
—»— Trig: FreeRun
#Atten: 30 dB

PNO: Fast
IFGain:Low

Ref Offset5.1 dB
Ref 23.10 dBm

Center 5.19000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

AvglHold: 100/100

Sweep 1.333 ms (10001 pts)

Mkr1 5.204 911 GHz
11.054 dBm

E

g

N

Span 72.38 MHz

PSD NVNT 802.11n(HT40) 5190MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A

=N

750 AC CORREC SENSE:INT]| ALIGN AUTO |

10:06:06 PMMar 10, 2020

Avg Type: RMS
—»— Trig: FreeRun
#Atten: 30 dB

PNO: Fast
IFGain:Low

Ref Offset4.94 dB
Ref 24.94 dEm

151 il
B .
o R

f . u.uh“;.u“.lh

Center 5.19000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

AvglHold: 100/100

Sweep 1.333 ms (10001 pts)

Mkr1 5.204 911 GHz
11.197 dBm

Span 72.38 MHz
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PSD NVNT 802.11n(HT40) 5230MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A ===
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 10:08:39 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 5.243 559 GHz
Ref 25,13 dBm 11.371 dBm

3
3—

I

Center 5.23000 GHz Span 72.43 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

MSG STATUS

PSD NVNT 802.11n(HT40) 5230MHz Ant.B

B Keysight Spectrum Analyzer - Swept SA ===
RL RF 750 AC | CORREC SENSE:INT ALIGN AUTO | 10:08:44 PMMar 10, 2020
Center Freq 5.230000000 GHz ) Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 5.244 971 GHz
Ref Offset5.01 dB
E%ngdiv RZf 2;.e01 dBm 10.794 dBm

£

i

i

Center 5.23000 GHz Span 72.43 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

MSG

STATUS
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PSD NVNT 802.11ac(VHT40) 5190MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A = =
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 10:10:08 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 5.205 040 GHz
Ref Offset5.1 dB
Eogsmw RZf 2;e10 dBm 11.018 dBm

3

RERY BNEN!

.

Center 5.19000 GHz Span 72.48 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

STATUS

PSD NVNT 802.11ac(VHT40) 5190MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A = =
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 10:10:13 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 5.205 033 GHz
Ref Offset 4.94 dB
Eogsmw RZf 248e94 dBm 11.267 dBm

Center 5.19000 GHz Span 72.48 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

STATUS

—
e
Y
-
\
Mo
B
.
-
-
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PSD NVNT 802.11ac(VHT40) 5230MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A ===
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 10:11:20 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 5.244 158 GHz
Ref 25,13 dBm 11.408 dBm

PR

E

I

=

g

Center 5.23000 GHz Span 72.42 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

MSG STATUS

PSD NVNT 802.11ac(VHT40) 5230MHz Ant.B

B Keysight Spectrum Analyzer - Swept SA ===
RL RF 750 AC | CORREC SENSE:INT ALIGN AUTO | 10:11:26 PMMar 10, 2020
Center Freq 5.230000000 GHz ) Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 5.244 151 GHz
Ref Offset5.01 dB
E%ngdiv RZf 2;.e01 dBm 10.683 dBm

=

N
.
]
.
.
o
]
.
]

Center 5.23000 GHz Span 72.42 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

MSG STATUS
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PSD NVNT 802.11ac(VHT80) 5210MHz Ant.A
[ Kesight Specirum Ansheer - S:fept%A ‘ -~ | .. = e

Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset5.12 dB

iRy
3
iR
I
IR
4
3
pui

Center 5.21000 GHz Span 151.4 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

MSG STATUS

Mkr1 5.237 456 GHz
Ref 23.12 dBm 11.329 dBm

PSD NVNT 802.11ac(VHT80) 5210MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A

=N

RL RF 750 AC CORREC SENSE:INT]| ALIGN AUTO | 10:15:30 PMMar 10, 2020

Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset4.91 dB

Center 5.21000 GHz Span 151.4 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

MSG STATUS

Mkr1 5.237 183 GHz
Ref 24.91 dEm 10.872 dBm

=

L

bl 1]
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Temperature: 25 C Relative Humidity: 55%
Test Voltage: AC 120V/60Hz
U-NII-2A
Power Density L.
Frequency Limit
Test Mode ANT. A ANT. B Duty Factor Total PSD
(MHz) (dBm/MHz)
(dBm/MHz) (dBm/MHz) (dB) (dBm/MHz)
5260 5.255 5.205 0 8.24
802.11a 5300 5.219 5.392 0 8.32
5320 5.631 5.540 0 8.60
5260 5.733 4.864 0 8.33
802.11n (HT20) 5300 5.026 5.283 0 8.17
5320 5.620 5.353 0 8.50
5260 5.722 5.329 0 8.54
802.11ac
5300 5.782 5.068 0 8.45 8.76
(VHT20)
5320 5.245 5.470 0 8.37
5270 5.569 5.326 0 8.46
802.11n (HT40)
5310 5.191 5.565 0 8.39
802.11ac 5270 5.749 5.165 0 8.48
(VHT40) 5310 5.715 5.106 0 8.43
802.11ac
5290 5.033 4.860 0 7.96
(VHT80)
Result: PASS

Remark: The EUT incorporates a MIMO function. Physically, the EUT provides two antennas for
transmitting and receiving.
When ANT. A and ANT. B transmitting simultaneously, so the
Directional Gain= Gainant+10log(N)dBi =8.24dBi>6dBi.

So PSD,yt = PSDjimit-(Gtx-6)]=(11-2.24)dBm/MHz=8.76 dBm/MHz
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PSD NVNT 802.11a 5260MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A

=N

RL RF 750 AC CORREC SENSE:INT]| ALIGN AUTO |

08:35:41 PMMar 10, 2020

Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset5.18 dB
10 ngdw Ref 23.18 dBm

Center 5.26000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

STATUS

Span 32.92 MHz

PSD NVNT 802.11a 5260MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A

=N

AC CORREC SENSE:INT]| ALIGN AUTO |

Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset5 dB
10 ngdw Ref 23.00 dEm

Center 5.26000 GHz

Span 32.92 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

STATUS
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PSD NVNT 802.11a 5300MHz Ant.A

Fu Keysight Spectrum Analyzer - Swept SA

RL RF ¢ AC CORREC | | SENSE:INT|

ALIGN AUTO |

Center Freq 5.300000000 GHz _
PNO: Fast -»— 1rig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset5.28 dB
Ref 25.28 dBm

Center 5.30000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

IMSG

Avg Type: RMS
Avg|Hold: 100/100

Sweep 1.333 ms (10001 pts)

STATUS

Mkr1 5.293 724 GHz
5.219 dBm

Span 32.89 MHz

PSD NVNT 802.11a 5300MHz Ant.B

Keysight Spectrum Analyzer - Swept SA

==

E
| RL RF o AC | CORREC | | SENSE:INT|

ALIGN AUTO |

09:41:49 PMMar 09, 2020

Center Freq 5.300000000 GHz ;
PNO: Fast -»— 1rig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset5.09 dB
1LD dBidiv Ref 23.09 dBm
og

Center 5.30000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

IMSG

Avg Type: RMS
Avg|Hold: 100/100

STATUS

Mkr1 5.294 109 GHz
5.392 dBm

Span 32.89 MHz
Sweep 1.333 ms (10001 pts)
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PSD NVNT 802.11a 5320MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A

=N

RL RF 750 AC CORREC SENSE:INT]| ALIGN AUTO |

08:42:20 PMMar 10, 2020

Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB
Ref Offset 5.33 dB Mkr1 5.31
Ref 25.33 dBm

Center 5.32000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

MSG STATUS

3922 05 GHz
5.631 dBm

Span 32.80 MHz

PSD NVNT 802.11a 5320MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A

=N

AC CORREC SENSE:INT]| ALIGN AUTO |

Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset5.12 dB
Ref 23.12 dBm

Center 5.32000 GHz

STATUS

Span 32.80 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

MSG
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PSD NVNT 802.11n(HT20) 5260MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A = =
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 08:45:03 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 5.265 638 GHz
Ref Offset5.19 dB
Eogsmw RZf 2;e18 dBm 5.733 dBm

Center 5.26000 GHz Span 35.26 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

STATUS

PSD NVNT 802.11n(HT20) 5260MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A = =
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 08:45:10 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 5.253 929 GHz
Ref Offset 5 dB
10 gsmw RZf 2;.e00 LT 4.864 dBm

1

IIII;!EII
]

Center 5.26000 GHz Span 35.26 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

STATUS
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PSD NVNT 802.11n(HT20) 5300MHz Ant.A

Fu Keysight Spectrum Analyzer - Swept SA
i L RF Q AC | CORREC | [ SENSE:INT] ALIGNAUTO |

Center Freq 5.300000 GHz : Avg Type: RMS
PNO: Fast -»— 1rig: Free Run Avg|Hold: 100/100

IFGain:Low Atten: 30 dB

Mkr1 5.294 369 GHz
Ref 25.28 dBm 5.026 dBm

EIIIIIE!II
NEEENI D

Center 5.30000 GHz Span 35.15 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

IMSG STATUS

PSD NVNT 802.11n(HT20) 5300MHz Ant.B

Fu Keysight Spectrum Analyzer - Swept SA =R
i RL RF 750 AC | CORREC | [ SENSE:INT] ALIGN AUTO | 09:45:48 PM Mar 09, 2020

Center Freq 5.300000000 GHz : Avg Type: RMS TRAC
PNO: Fast -»— 1rig: Free Run Avg|Hold: 100/100

IFGain:Low Atten: 30 dB

Mkr1 5.296 798 GHz
Ref 25.09 dBm 5.283 dBm

Center 5.30000 GHz Span 35.15 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

IMSG

STATUS
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PSD NVNT 802.11n(HT20) 5320MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A = =
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 08:50:24 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 5.316 692 GHz
Ref Offset5.33 dB
Eogsmw RZf 2;e33 dBm 5.620 dBm

2diNNE

=

T

Center 5.32000 GHz Span 35.23 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

STATUS

PSD NVNT 802.11n(HT20) 5320MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A = =
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 08:50:29 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 5.326 446 GHz
Ref Offset5.12 dB
Eogsmw RZf 2;e12 dBm 5.353 dBm

Center 5.32000 GHz Span 35.23 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

STATUS
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PSD NVNT 802.11ac(VHT20) 5260MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A

=N

750 AC

CORREC SENSE:INT]| ALIGN AUTO

| 08:53:28 PMMar 10, 2020

Avg Type: RMS

—»— Trig: FreeRun
Atten: 30 dB

PNO: Fast
IFGain:Low

Ref Offset5.18 dB
Ref 23.18 dBm

Center 5.26000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

AvglHold: 100/100

Mkr1 5.264 917 GHz
5.722 dBm

=

=

E

INNRRpEGEN

Span 35.27 MHz
Sweep 1.333 ms (10001 pts)

PSD NVNT 802.11ac(VHT20) 5260MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A

=N

750 AC

CORREC SENSE:INT]| ALIGN AUTO

| 08:53:34 PMMar 10, 2020

Avg Type: RMS

—»— Trig: FreeRun
Atten: 30 dB

PNO: Fast
IFGain:Low

Ref Offset5 dB
Ref 23.00 dEm

Center 5.26000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

AvglHold: 100/100

Mkr1 5.254 988 GHz
5.329 dBm

4N

e
|
™
B
.
.
.
.
.
o

Span 35.27 MHz
Sweep 1.333 ms (10001 pts)
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PSD NVNT 802.11ac(VHT20) 5300MHz Ant.A

Fu Keysight Spectrum Analyzer - Swept SA
i RL RE AC | CORREC

Center Freq 5.300000000 GHz

SENSE:INT| ALIGN AUTO |

Avg Type: RMS
Avg|Hold: 100/100

PNO: Fast -»— 1rig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset5.28 dB
Ref 25.28 dBm

Center 5.30000 GHz

Span 35.28 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)
IMSG

STATUS

PSD NVNT 802.11ac(VHT20) 5300MHz Ant.B

Keysight Spectrum Analyzer - Swept SA
RL RF 750 AL

E
L AC | CORREC |

Center Freq 5.300000000 GHz

==

09:49:11 PM Mar 09, 2020

SENSE:INT|

ALIGN AUTO |
Avg Type: RMS
Avg|Hold: 100/100

PNO: Fast -»— 1rig: Free Run
IFGain:Low Atten: 30 dB

Ref Offset5.09 dB
Ref 25.09 dBm

Center 5.30000 GHz Span 35.28 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)
E STATUS
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PSD NVNT 802.11ac(VHT20) 5320MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A ===
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 09:02:42 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset5.33 dB
Ref 23.33 dBm

RGN
v

Center 5.32000 GHz Span 35.24 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

MSG STATUS

PSD NVNT 802.11ac(VHT20) 5320MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A ===
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 09:02:47 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 5.314 989 GHz
Ref 25,12 dem 5.470 dBm

T
|
w
N
N
 hy
N
T
T
T

L. l | |‘ Ill

Center 5.32000 GHz Span 35.24 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

MSG STATUS
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PSD NVNT 802.11n(HT40) 5270MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A = =
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 09:05:36 PM Mar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset5.19 dB
10 ngdw Ref 23.19 dBm

Center 5.27000 GHz Span 72.38 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

STATUS

PSD NVNT 802.11n(HT40) 5270MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A = =
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 09:05:41 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset4.99 dB
10 ngdw Ref 24.99 dEm

L
radiiilll

-\
N
N
"
.
.
o

Center 5.27000 GHz Span 72.38 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

STATUS
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PSD NVNT 802.11n(HT40) 5310MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A

=N

750

AC CORREC SENSE:INT]| ALIGN AUTO

09:07:43 PMMar 10, 2020

Avg Type: RMS

—»— Trig: FreeRun
#Atten: 30 dB

PNO: Fast Avg|Hold: 1

IFGain:Low

Ref Offset5.31 dB
Ref 23.31 dBm

ANNAREN) ED
ANNARENI N
L L

Center 5.31000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

00/100

Mkr1 5.325 099 GHz
5.191 dBm

IV .xdiiin

Span 72.35 MHz
Sweep 1.333 ms (10001 pts)

PSD NVNT 802.11n(HT40) 5310MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A

=N

750

AC CORREC SENSE:INT]| ALIGN AUTO

09:07:49 PMMar 10, 2020

Center Freq 5.310000000 GHz

—»— Trig: FreeRun
#Atten: 30 dB

PNO: Fast Avg|Hold: 1

IFGain:Low

Ref Offset5.11 dB
10 dBidiv. Refl 23.11 dBm
o4

4

3

Center 5.31000 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

Avg Type: RMS

3
3

00/100

Mkr1 5.294 395 GHz
5.565 dBm

—

=

IiN".«lNNEE
IEE JNNNEED

Span 72.35 MHz
Sweep 1.333 ms (10001 pts)
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PSD NVNT 802.11ac(VHT40) 5270MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A = =
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 09:15:31 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 5.285 577 GHz
Ref Offset5.19 dB
Eogsmw RZf 2;e19 dBm 5.749 dBm

f
i

Center 5.27000 GHz Span 72.38 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

STATUS

PSD NVNT 802.11ac(VHT40) 5270MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A = =
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 09:15:37 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset4.99 dB
10 ngdw Ref 24.99 dEm

5%
JiEEER

7

e
.
—, |
Y
N
.
.
.
.
o

Center 5.27000 GHz Span 72.38 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

STATUS
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PSD NVNT 802.11ac(VHT40) 5310MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A

==

RL RF 750 AC

Ref Offset5.31 dB

10 ngdw Ref 23.31 dBm

Center 5.31000 GHz
#Res BW 1.0 MHz

CORREC

SENSE:INT]| ALIGN AUTO |

09:18:14 PMMar 10, 2020

Avg Type: RMS
—»— Trig: FreeRun
#Atten: 30 dB

PNO: Fast
IFGain:Low

#VBW 3.0 MHz*

STATUS

AvglHold: 100/100

Sweep 1.333 ms (10001 pts)

Mkr1 5.312 810 GHz
5.715 dBm

Span 72.43 MHz

PSD NVNT 802.11ac(VHT40) 5310MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A

==

750 AC

Ref Offset5.11 dB

10 ngdw Ref 23.11 dBm

1II

Center 5.31000 GHz
#Res BW 1.0 MHz

CORREC

l&.
-

SENSE:INT]| ALIGN AUTO |

09:18:19 PMMar 10, 2020

Avg Type: RMS
—»— Trig: FreeRun
#Atten: 30 dB

PNO: Fast
IFGain:Low

#VBW 3.0 MHz*

STATUS

AvglHold: 100/100

III%?IIIII

mmml-npuw T

Sweep 1.333 ms (10001 pts)

Mkr1 5.324 834 GHz
5.106 dBm

Span 72.43 MHz
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PSD NVNT 802.11ac(VHT80) 5290MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A ===
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 09:22:39 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset5.23 dB
Ref 23.23 dBm

INNNEER: 2D
INNNEEE:ED

Center 5.29000 GHz Span 151.3 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

MSG STATUS

PSD NVNT 802.11ac(VHT80) 5290MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A ===
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 09:22:44 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 5.263 167 GHz
Ref 25,02 dem 4.360 dBm

.
]
VNN
B
Y
S N |
B I .
S I N
S I
P

mﬂJ'“lll'!llll

Center 5.29000 GHz Span 151.3 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

MSG STATUS
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Temperature: 25 C Relative Humidity: 55%
Test Voltage: AC 120V/60Hz
U-NII-2C
Power Density L.
Frequency Limit
Test Mode ANT. A ANT. B Duty Factor Total PSD
(MHz) (dBm/MHz)
(dBm/MHz) (dBm/MHz) (dB) (dBm/MHz)
5500 5.101 5.257 0 8.19
802.11a 5600 5.332 5.546 0 8.45
5720 5.389 5.602 0 8.51
5500 5.102 5.124 0 8.12
802.11n (HT20) 5600 5.322 5.419 0 8.38
5720 5.062 5.719 0 8.41
5500 5.450 4.813 0 8.15
802.11ac
5600 5.679 5.237 0 8.47
(VHT20)
5720 5.759 5.461 0 8.62 8.96
5510 5.533 5.577 0 8.57 '
802.11n (HT40) 5630 5.888 4.811 0 8.39
5710 5.557 5.093 0 8.34
5510 5.594 5.388 0 8.50
802.11ac
5630 5.730 4.720 0 8.27
(VHT40)
5710 5.435 5.494 0 8.48
5530 5.746 4722 0 8.27
802.11ac
5610 5.364 5.272 0 8.33
(VHT80)
5690 5.187 5.286 0 8.25
Result: PASS

Remark: The EUT incorporates a MIMO function. Physically, the EUT provides two antennas for
transmitting and receiving.
When ANT. A and ANT. B transmitting simultaneously, so the:
Directional Gain= Gainant+10log(N)dBi =8.04dBi>6dBi.

So PSD,,t = PSD)imit-(G1x-6)]=(11-2.04)dBm/MHz=8.96dBm/MHz
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PSD NVNT 802.11a 5500MHz Ant.A

BE Keysight Spectrum Analyzer - Swept A ===
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 05:08:03 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 5.505 321 GHz
Ref 2546 dBm 5.101 dBm

ANNAREN) D
ANNAREN) D
ANNARENI 5B
LA
NY.<0R0N

ANNNEEEI BB

Center 5.50000 GHz Span 32.80 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

MSG STATUS

PSD NVNT 802.11a 5500MHz Ant.B

BE Keysight Spectrum Analyzer - Swept A ===
RL RE 750 AC CORREC SENSE:INT ALIGN AUTO | 05:08:09 PMMar 10, 2020
Avg Type: RMS
PNO: Fast —»— T1rig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

Ref Offset5.12 dB
Ref 23.12 dBm

e
.
™ |
"
.
.
.
.
o

Center 5.50000 GHz Span 32.80 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.333 ms (10001 pts)

MSG STATUS
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