Ba
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11N4OMIMO_Ant1_5190

Spectrum Analyzer 1 +

Occupied BW

KEYSIGHT iﬂp'ﬂ" RF o
Coupling:

il > Align: Auto

W
vl l- =
v

'S
1

Frequency

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

Atten: 20 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 5190000000 GHz
Avg|Hold: 10/10
Radio Std: None

Ref Lvl Offset 15.27 dB
Ref Value 20,00 dBm

1 8.000000 MHz

Auto
Man

#Video BW 2.7000 MHz Span 80 MHz

Sweep 1.00 ms (1001 pts)
2 Mefrics

Occupied Bandwidth
35.776 MHz

Transmit Freq Eror
x dB Bandwidth

Total Power

% of OBW Power
xdB

9.15dBm

99.00 %
-26.00 dB

-194.44 kHz
39.52 MHz

11N4OMIMO_Ant2_5190

Spectrum Analyzer 1 +
Occupied BW

KEYSIGHT :'jP”" RF o
Coupling
il 1) Align: Auto

Frequency v - ‘:—
Input Z: 50 Q
Corr CCorr RCal

Freq Ref: Int (S)

Atten: 20 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Center Freq: 5190000000 GHz
Avg|Hold: 10/10
Radio Std: None

Center Frequency

Settings
5.190000000 GHz

Ref Lvl Offset 15.51 dB
Ref Value 20,00 dBm

1

#Video BW 2.7000 MHz

Occupied Bandwidth

36.035 MHz Total Power

Transmit Freq Emor
X dB Bandwidth

-103.10 kHz

39.81 MHz xdB

% of OBW Power

Span
Mkr1 5.192160000 GHz

8.000000 MHz

Auto
Man

Span 80 MHz
Sweep 1.00 ms (1001 pts)

8.83dBm

99.00 %
-26.00 dB
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11N4OMIMO_Antl_5230

Spectrum Analyzer 1 | +
Occupied BW
KEYSIGHT Input RF Input Z: 50 Q Atten: 20 dB Trig: Free Run Center Freqr 5230000000 GHz
RL > Coupling: DC CorrCCorrRCal  Preamp: Off Gate: Off Avg|Hold: 10/10
Align: Auto Freq Ref: Int (S) #IF Gain: Low Radio Std: None

Ref Lvl Offset 15.45 dB
Ref Value 20,00 dBm

1

#Video BW 2.7000 MHz Span 80 MHz
Sweep 1.00 ms (1001 pts)

Occupied Bandwidth
36.223 MHz Total Power 9.27 dBm

Transmit Freq Eror -26.623 kHz % of OBW Power 99.00 %
X dB Bandwidth 40.84 MHz xdB -26.00dB

\‘I
Frequency v |- -

'S
1

Center Frequency Settings
Hz

8.000000 MHz

Auto
Man

11N4OMIMO_Ant2_5230

Spectrum Analyzer 1 g +
Occupied BW
KEYS|GHT Input: RF Input Z: 50 Q Atten: 20 dB Trig: Free Run Center Freq: 5230000000 GHz
RL Coupling: DC Corr CCorrRCal  Preamp: Off Gate: Off Avg|Hold: 10/10
Align: Auto Freq Ref: Int (S) #IF Gain: Low Radio Std: None

Ref Lvl Offset 15.51 dB
Ref Value 20,00 dBm

1

#Video BW 2.7000 MHz Span 80 MHz
Sweep 1.00 ms (1001 pts)

Occupied Bandwidth
35.871 MHz Total Power 9.03 dBm

Transmit Freq Eror -19.849 kHz % of OBW Power 99.00 %
X dB Bandwidth 39.84 MHz xdB -26.00 dB

(L)
Frequency v - -

i
1

Center Frequency Seftings
5.230 0 GHz

8.000000 MHz

Auto
e
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11AC20MIMO_Ant1_5180

Spectrum Analyzer 1 g +
Occupied BW

KEYSIGHT [nput RF Input Z 50 Q
RL  «p |C0UPING-DC Corr CCorr RCal

~ 1 7
Frequency v -, -
Atten: 20 dB Trig: Free Run Center Freq: 5.180000000 GHz
Preamp: Off Gate: Off

AvglHold: 10110 Center FrEqUency. o
Align: Auto Freq Ref: Int (S) #IF Gain: Low  Radio Std: None 5.180000000 GHz
Span
Ref Lvl Offset 15.96 B Mkr1 5.179040000 GHz|{ 4.0
Ref Value 20.00 dBm .

1

4.000000 MHz

Auto
Man

#Video BW 1.3000 MHz Span 40 MHz
Sweep 1.00 ms (1001 pts)

Occupied Bandwidth
17.571 MHz

Transmit Freq Eror -132.16 kHz
X dB Bandwidth

Total Power 8.72dBm

99.00 %
-26.00dB

% of OBW Power
20.14 MHz xdB

11AC20MIMO_Ant2_5180

Spectrum Analyzer 1 g +
Occupied BW

"
KEYSIGHT [nput RF Input Z: 50 O Atten: 20 dB Trig: FreeRun  Center Freq: 5.180000000 GHz
RL > Coupling: DC Corr CCorrRCal

Preamp: O Gate: Off AvglHold: 10110 Center Frequency R
Align: Auto Freq Ref: Int (S) #IF Gain: Low  Radio Std: None 5.180000000 GHz

Ref Lvl Offset 15.37 dB
Ref Value 20.00 dBm

sy
Frequency v |- -

1 4.000000 MHz
Auto
Man

#Video BW 1.3000 MHz Span 40 MHz
Sweep 1.00 ms (1001 pts)

Occupied Bandwidth
17.556 MHz

Total Power 8.15dBm

99.00 %
-26.00 dB

Transmit Freq Eror 9.060 kHz
X dB Bandwidth

% of OBW Power
20.11 MHz xdB
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11AC20MIMO_Ant1_5200

Spectrum Analyzer 1 | +
Occupied BW
KEYSIGHT Input RF Input Z: 50 Q Atten- 20 dB Trig: Free Run

RL > Coupling: DC CorrCCorrRCal  Preamp: Off Gate: Off
Align: Auto Freq Ref: Int (S) #IF Gain: Low

Ref Lvl Offset 15.62 dB
Ref Value 20,00 dBm

1

#Video BW 1.3000 MHz

Occupied Bandwidth
17.575 MHz Total Power

Center Freq: 5200000000 GHz
Avg|Hold: 10/10
Radio Std: None

Span 40 MHz
Sweep 1.00 ms (1001 pts)

8.49dBm

Transmit Freq Eror -190.00 kHz % of OBW Power 99.00 %

x dB Bandwidth 19.74 MHz xdB

-26.00 dB

\‘I
Frequency v - -

'S
1

Center Frequency Settings
Hz

4.000000 MHz

Auto
Man

11AC20MIMO_Ant2_5200

Spectrum Analyzer 1 g +

Occupied BW

KEYS|GHT Input: RF Input Z: 50 Q Atten: 20 dB Trig: Free Run

RL Coupling: DC Corr CCorrRCal  Preamp: Off Gate: Off
Align: Auto Freq Ref: Int (S) #IF Gain: Low

Ref Lvl Offset 15.51 dB
Ref Value 20.00 dBm

1

#Video BW 1.3000 MHz

Occupied Bandwidth
17.608 MHz Total Power

Transmit Freq Eror 67.499 kHz % of OBW Power 99.00 %

X dB Bandwidth 19.81 MHz xdB

Center Freq: 5200000000 GHz
Avg|Hold: 10/10
Radio Std: None

Span 40 MHz
Sweep 1.00 ms (1001 pts)

8.18 dBm

-26.00 dB

Frequency v - ::—
Center Frequency Seftings
5.200000000 GHz

4.000000 MHz

Auto
Man

HY- FCC Part 15, Subpart E Ver.1.0 Page 75/ 101

Report No.: RF230529021-01-002




: FH -
B < HAIYUN

11AC20MIMO_Ant1_5240

Spectrum Analyzer 1 | +
Occupied BW
KEYSIGHT Input RF Input Z: 50 Q Atten- 20 dB Trig: Free Run

RL > Coupling: DC CorrCCorrRCal  Preamp: Off Gate: Off
Align: Auto Freq Ref: Int (S) #IF Gain: Low

Ref Lvl Offset 15.33 dB
Ref Value 20,00 dBm

1

#Video BW 1.3000 MHz

Occupied Bandwidth
17.533 MHz Total Power

Center Freq: 5240000000 GHz
Avg|Hold: 10/10
Radio Std: None

Span 40 MHz
Sweep 1.00 ms (1001 pts)

8.17dBm

Transmit Freq Eror 27470 kHz % of OBW Power 99.00 %

x dB Bandwidth 20.10 MHz xdB

-26.00 dB

\‘I
Frequency v - -

'S
1

Center Frequency Settings
Hz

4.000000 MHz

Auto
Man

11AC20MIMO_Ant2_5240

Spectrum Analyzer 1 g +

Occupied BW

KEYS|GHT Input: RF Input Z: 50 Q Atten: 20 dB Trig: Free Run

RL Coupling: DC Corr CCorrRCal  Preamp: Off Gate: Off
Align: Auto Freq Ref: Int (S) #IF Gain: Low

Ref Lvl Offset 14.97 dB
Ref Value 20,00 dBm

1

#Video BW 1.3000 MHz

Occupied Bandwidth
17.585 MHz Total Power

Transmit Freq Eror -90.454 kHz % of OBW Power 99.00 %

X dB Bandwidth 19.85 MHz xdB

Center Freq: 5240000000 GHz
Avg|Hold: 10/10
Radio Std: None

Span 40 MHz
Sweep 1.00 ms (1001 pts)

7.54 dBm

-26.00 dB

(L)
Frequency v - -

i
1

Center Frequency Seftings
GHz

4.000000 MHz

Auto
Man
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11AC40MIMO_Ant1_5190

Spectrum Analyzer 1 g +
Occupied BW

KEYSIGHT [nput RF Input Z 50 Q
RL  «p |C0UPING-DC Corr CCorr RCal

~ 1 7
Frequency v -, -
Atten: 20 dB Trig: Free Run Center Freq: 5190000000 GHz
Preamp: Off Gate: Off

AvglHold: 10110 Center FrEquency. o
Align: Auto Freq Ref: Int (S) #IF Gain: Low  Radio Std: None 5.190000000 GHz
Span
Ref Lvl Offset 15.27 dB Mkr1 5.192240000 GHz|{ g.00
Ref Value 20.00 dBm .

1

8.000000 MHz

Auto
Man

#Video BW 2.7000 MHz Span 80 MHz
Sweep 1.00 ms (1001 pts)

Occupied Bandwidth
35.643 MHz

Transmit Freq Eror -181.18 kHz
X dB Bandwidth

Total Power 943 dBm

99.00 %
-26.00dB

% of OBW Power
39.23 MHz xdB

11AC40MIMO_Ant2_5190

Spectrum Analyzer 1
Occupied BW 4+
KEYSIGHT Input RE InpulZ 500

Coupling: DC Corr CCorr RCal
L = ion Adto Freq Ref: Int (3)

Wy

Frequency v -, 3

Atten: 20 dB Trig: Free Run Center Freq: 5190000000 GHz
Preamp: Off Gate: Off

AvglHold: 1010 Center Frequency

Settings
#IF Gain: Low  Radio Std: None 5.1901 0 GHz

Ref Lvl Offset 15.51 dB
Ref Value 20,00 dBm

1 8.000000 MHz
Auto
Man

#Video BW 2.7000 MHz Span 80 MHz
Sweep 1.00 ms (1001 pts)

Occupied Bandwidth
35.978 MHz

Total Power 9.13dBm

99.00 %
-26.00 dB

Transmit Freq Eror -56.365 kHz
X dB Bandwidth

% of OBW Power
39.86 MHz xdB
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11AC40MIMO_Ant1_5230

Spectrum Analyzer 1
Occupied BW
KEYSIGHT [nput RF

Coupling: DC
il 4. Align: Auto

| +

Occupied Bandwidth
36.119 MHz

Transmit Freq Emor
X dB Bandwidth

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

I

Atten: 20 dB

Trig: Free Run
Preamp: Off

Gate: Off
#IF Gain: Low

Center Freq: 5230000000 GHz
Avg|Hold: 10110

Settings
Radio Std: None

Center Frequency
5.230000000 GHz

Span

80.00(

8.000000 MHz

Auto
Man

Ref Lvl Offset 15.45 dB
Ref Value 20.00 dBm

Mkr1 §.239760000 GHz

#Video BW 2.7000 MHz Span 80 MHz
Sweep 1.00 ms (1001 pts)

Total Power 9.48 dBm

99.00 %
-26.00dB

64.970 kHz

% of OBW Power
40.14 MHz

xdB

Frequency v |- -

)

11AC40MIMO_Ant2_5230

Spectrum Analyzer 1
Occupied BW
KEYSIGHT [nput RF

Coupling: DC
il Align: Auto

|+

Occupied Bandwidth
36.034 MHz

Transmit Freq Emor
X dB Bandwidth

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

-110.24 kHz
39.90 MHz

sy
vil- -
I

Frequency
Atten: 20 dB

Trig: Free Run
Preamp: Off

Gate: Off
#IF Gain: Low

Center Freq: 5230000000 GHz
Avg|Hold: 10/10

Center Frequency
Radio Std: None

Settings
5.230 0 GHz
Ref Lvl Offset 15.51 dB

Ref Value 20.00 dBm

1 8.000000 MHz

Auto
Man

#Video BW 2.7000 MHz

Span 80 MHz
Sweep 1.00 ms (1001 pts)

Total Power 9.22dBm

99.00 %
-26.00 dB

% of OBW Power
xdB

HY- FCC Part 15, Subpart E Ver.1.0

Page 78/ 101

Report No.: RF230529021-01-002




: FH -
B < HAIYUN

11AC80MIMO_Ant1_5210

Spectrum Analyzer 1 g +
Occupied BW

KEYSIGHT [nput RF Input Z 50 Q
RL  «p |C0UPING-DC Corr CCorr RCal

~ 1 7
Frequency v -, -
Atten: 20 dB Trig: Free Run Center Freq: 5210000000 GHz
Preamp: Off Gate: Off

AvglHold: 10110 Center FrEqUency. o
Align: Auto Freq Ref: Int (S) #IF Gain: Low  Radio Std: None 5.210000000 GHz

Ref Lvl Offset 15.75 dB
Ref Value 20.00 dBm

1 16.000000 MHz

Auto
Man

#Video BW 5.0000 MHz Span 160 MHz
Swaep 1.00 ms (1001 pts)

Occupied Bandwidth
75.895 MHz

Transmit Freq Eror -138.02 kHz
X dB Bandwidth

Total Power 9.80 dBm

99.00 %
-26.00dB

% of OBW Power
81.04 MHz xdB

11AC80MIMO_Ant2_5210

Spectrum Analyzer 1 g +
Occupied BW

"
KEYSIGHT [nput RF Input Z: 50 O Atten: 20 dB Trig: FreeRun  Center Freq: 5210000000 GHz
RL > Coupling: DC Corr CCorrRCal

Preamp: O Gate: Off AvglHold: 10110 Center Frequency R
Align: Auto Freq Ref: Int (S) #IF Gain: Low  Radio Std: None 5210000000 GHz

Ref Lyl Offset 15.51 dB Mkr1 5.194640000 GHz
Ref Value 20.00 dBm -1.91 dBm

1 16.000000 MHz

Auto
Man

sy
Frequency v |- -

#Video BW 5.0000 MHz Span 160 MHz
Sweep 1.00 ms (1001 pts)

Occupied Bandwidth
75.438 MHz

Total Power 9.28 dBm

99.00 %
-26.00 dB

Transmit Freq Eror -65.660 kHz
X dB Bandwidth

% of OBW Power
80.35 MHz xdB
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3.4 Conducted Output Power

3.4.1 Limit
FCC Partl5, Subpart E (15.407)
Section Test Item Limit Frequency Range (MHz)
Master device: 1 Watt (30 dBm)
Client device: 250 mW 5150-5250
15.407(a) Conducted (23.98 dBm)
Output Power 250 mW (23.98 dBm) 5250-5350
250 mW (23.98 dBm) 5470-5725
1 Watt (30dBm) 5725-5850
Note:

a. For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral
density shall not exceed 17 dBm in any 1 megahertz band. If transmitting antennas of
directional gain greater than 6 dBi are used, both the maximum conducted output power

and the maximum power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

b. For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power
over the frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm +
10log B, where B is the 26dB Bandwidth in megahertz.

3.4.2 Test Procedure

Test Method
eConducted Measurement ‘oRadiated Measurement
Test Channels
elLowest, Middle and Highest Channel ‘o Lowest and Highest Channel
Environmental conditions
eNormal ‘oNormal and Extreme
Note:e:Test o:No Test

a) The EUT was directly connected to the power meter and antenna output port as show in the block
diagram below.

b) Test was performed in accordance with method of FCC KDB 789033 D02 General UNII Test
Procedures New Rules v02r01.

3.4.3 Test Setup

EUT Power Meter
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3.4.4 Table of Parameters of Text Software Setting

UNII-1
Test Software Version Command
Frequency (MHz) 5180 5200 5240
IEEE 802.11a default default default
IEEE 802.11n(HT20) default default default
IEEE 802.11ac(VHT20) default default default
Frequency (MHz) 5190 5230
IEEE 802.11n(HT40) default default
IEEE 802.11ac(VHT40) default default
Frequency (MHz) 5210
IEEE 802.11ac(VHT80) default
HY- FCC Part 15, Subpart E Ver.1.0 Page 81 /101 Report No.: RF230529021-01-002



RULr

: Fﬂ L g
‘-,’ \_-‘ HAIYUN

3.4.5 The Result

Test Mode Antenna Freq(MHz) Result [dBm]™"** Limit [dBm] Verdict
Antl 5180 5.13 <22.48 PASS
Ant2 5180 4.60 <22.48 PASS
total 5180 7.88 <22.48 PASS
Antl 5200 4.97 <22.48 PASS
11A-CDD Ant2 5200 4.50 <22.48 PASS
total 5200 7.75 <22.48 PASS
Antl 5240 4.82 <22.48 PASS
Ant2 5240 4.01 <22.48 PASS
total 5240 7.44 <22.48 PASS
Antl 5180 3.88 <22.48 PASS
Ant2 5180 3.64 <22.48 PASS
total 5180 6.77 <22.48 PASS
Antl 5200 3.99 <22.48 PASS
11N20MIMO Ant2 5200 3.25 <22.48 PASS
total 5200 6.65 <22.48 PASS
Antl 5240 3.53 <22.48 PASS
Ant2 5240 2.95 <22.48 PASS
total 5240 6.26 <22.48 PASS
Antl 5190 4.19 <22.48 PASS
Ant2 5190 3.97 <22.48 PASS
total 5190 7.09 <22.48 PASS
11N40MIMO
Antl 5230 4.29 <22.48 PASS
Ant2 5230 3.83 <22.48 PASS
total 5230 7.08 <22.48 PASS
Antl 5180 4.05 <22.48 PASS
Ant2 5180 3.66 <22.48 PASS
total 5180 6.87 <22.48 PASS
Antl 5200 3.92 <22.48 PASS
11AC20MIMO Ant2 5200 3.45 <22.48 PASS
total 5200 6.70 <22.48 PASS
Antl 5240 3.86 <22.48 PASS
Ant2 5240 3.00 <22.48 PASS
total 5240 6.46 <22.48 PASS
Antl 5190 4.31 <22.48 PASS
Ant2 5190 4.16 <22.48 PASS
11ACAOMIMO total 5190 7.25 <22.48 PASS
Antl 5230 3.94 <22.48 PASS
Ant2 5230 3.62 <22.48 PASS
total 5230 6.79 <22.48 PASS
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Antl 5210 4.60 <22.48 PASS
11AC80MIMO Ant2 5210 3.72 <22.48 PASS
total 5210 7.19 £22.48 PASS

Notel: The measured value already includes the cable loss and DT factor.

For MIMO mode

ANT 1 Antenna | ANT 2 Antenna Correlated chains Conducted Power
Frequency Band ) ) ) ) ) ) ) ) o
Gain (dBi) Gain (dBi) directional gain (dBi) Limit (dBm)
U-NII-1 4.72 4.26 7.50 22.48

Unequal antenna gains, with equal transmit powers. For antenna gains given by G, G, ..., Gy dBi

If transmit signals are correlated, then Directional gain = 10 log[(10%* 2% + 10%22% + ... + 10°N 292 /N zn7] dBi

[Note the “20”s in the denominator of each exponent and the square of the sum of terms; the object is to combine the
signal levels coherently.]

Directional gain = 10log[(10*7#?° + 10*%42%)?/Nanr] dBi=7.50
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3.5 Power Spectral Density
3.5.1 Limit

FCC Partl5, Subpart E (15.407)

Section Test Item Limit Frequency Range (MHz)
Master device: 17 dBm/MHz
B Spectral Client device: 11 dBm/MHz 5150-5250
15.407(a) ower spectra 11 dBm/MHz 5250-5350
Density
11 dBm/MHz 5470-5725
30 dBm/500 kHz 5725-5850

Note:

1. For UNII-3, according to KDB publication 789033 D02 General UNII Test Procedures New Rules v02r01,
section II.LF.5., it is acceptable to set RBW at 300kHz and VBW at 1500kHz if the spectrum analyzer does not
have 500 kHz RBW. Then, add 10 log (500 kHz/300 kHz) to the measured result, i.e. 2.22 dB.

2. During the test of U-NIl 3 PSD, the measurement result with RBW=300kHz has been added 2.22 dB by
compensating offset, offset=cable loss+duty factor+10log(500kHz/300kHz).

3.5.2 Test Procedure

Test Method

eConducted Measurement ‘oRadiated Measurement
Test Channels
eLowest, Middle and Highest Channel ‘o Lowest and Highest Channel
Environmental conditions
eNormal ‘oNormal and Extreme

Note:e:Test o:No Test

a) The EUT was directly connected to the tonscend test system and antenna output port as show in
the block diagram below. Spectrum analyser settings as following:

Centre Frequency The centre frequency of the channel under test
RBW = 1 MHz (Band1/2/3); = 500kHz (Band4)

VBW >3 x RBW

Frequency span 2 x Nominal Channel Bandwidth

Detector Mode RMS

Trace Mode Max Hold

Sweep Time Auto Couple
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3.5.3 Test Setup

EUT

4+—RF cable———»

Tonscend test system
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3.5.4 The Result

Test Mode Antenna Freq(MHz) Result [dBm/MHz]"°T! Limit{dBm/MHz] Verdict
Antl 5180 -4.72 <9.50 PASS
Ant2 5180 -5.31 <9.50 PASS
total 5180 -1.99 <9.50 PASS
Antl 5200 -4.38 <9.50 PASS
11A-CDD Ant2 5200 -5.14 <9.50 PASS
total 5200 -1.73 <9.50 PASS
Antl 5240 -5.02 <9.50 PASS
Ant2 5240 -5.96 <9.50 PASS
total 5240 -2.45 <9.50 PASS
Antl 5180 -5.7 <9.50 PASS
Ant2 5180 -6.26 <9.50 PASS
total 5180 -2.96 <9.50 PASS
Antl 5200 -5.41 <9.50 PASS
11N20MIMO Ant2 5200 -6.29 <9.50 PASS
total 5200 -2.82 <9.50 PASS
Antl 5240 -6.41 <9.50 PASS
Ant2 5240 -6.91 <9.50 PASS
total 5240 -3.64 <9.50 PASS
Antl 5190 -8.19 <9.50 PASS
Ant2 5190 -8.7 <9.50 PASS
total 5190 -5.43 <9.50 PASS
11N40MIMO
Antl 5230 -8.69 <9.50 PASS
Ant2 5230 -8.99 <9.50 PASS
total 5230 -5.83 <9.50 PASS
Antl 5180 -5.45 <9.50 PASS
Ant2 5180 -5.94 <9.50 PASS
total 5180 -2.68 <9.50 PASS
Antl 5200 -5.56 <9.50 PASS
11AC20MIMO Ant2 5200 -5.96 <9.50 PASS
total 5200 -2.75 <9.50 PASS
Antl 5240 -5.62 <9.50 PASS
Ant2 5240 -6.62 <9.50 PASS
total 5240 -3.08 <9.50 PASS
Antl 5190 -7.41 <9.50 PASS
Ant2 5190 -8.18 <9.50 PASS
LACAOMIMO total 5190 -4.77 <9.50 PASS
Antl 5230 -9.05 <9.50 PASS
Ant2 5230 -9.16 <9.50 PASS
total 5230 -6.09 <9.50 PASS
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Antl 5210 -10.85 <9.50 PASS
11AC80MIMO Ant2 5210 -10.55 <9.50 PASS
total 5210 -7.69 <9.50 PASS

Notel: The measured value already includes the cable loss and DT factor.

For MIMO mode

ANT 1 Antenna | ANT 2 Antenna Correlated chains o
Frequency Band ) ) ) ) ) ) ) ) Max. PSD Limit (dBm)
Gain (dBi) Gain (dBi) directional gain (dBi)
U-NII-1 4.72 4.26 7.50 9.50

Unequal antenna gains, with equal transmit powers. For antenna gains given by Gi, Gz, ..., Gy dBi

If transmit signals are correlated, then Directional gain = 10 log[(10%*2° + 10%22% + ... + 10°N 292 /N zn7] dBi

[Note the “20”s in the denominator of each exponent and the square of the sum of terms; the object is to combine the
signal levels coherently.]

Directional gain = 10log[(10*7#?° + 10*%42%)?/Nanr] dBi=7.50
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11A-CDD_Ant1_5180

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

KEYSIGHT lﬂp'ﬂ" RF o
Coupling
il 4. Align: Auto

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (Rl
Avg|Hold: 40140
Trig: Free Run

RefLvl Offset 15.41 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz*

AAAAAA

1
Frequency v - -

e

Center Frequency
5.180000000 GHz

Settings

Span

Mkr1 5.181 16 GHz 40,0000000 MHz

Swept Span
Zero Span

4.000000 MHz
Auto

11A-CDD_Ant2_5180

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

KEYSIGHT [nput RF
RL Coupling: DC

Align: Auto

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RM:
Avg|Hold: 40/40
Trig: Free Run

Ref Lvl Offset 15.49 dB
Ref Level 20,00 dBm

#Video BW 3.0 MHz*

A
AAAAAA

Ny
v |- -
s

Frequency

Center Frequency
5180000000 GHz

Settings

Span
40.0000000 MHz

Swept Span
Zero Span

Full §
Start Freq
000000

Stop Freq
5.200000000 GHz

| AUTOTUNE ‘

CF Step
4000000 MHz

Auto
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11A-CDD_Antl_5200

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

KEYSIGHT lﬂp'ﬂ" RF o
Coupling
il 4. Align: Auto

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (Rl
Avg|Hold: 40140
Trig: Free Run

Ref Lvl Offset 15.77 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz*

AAAAAA

1
Frequency v - -

e

Center Frequency
5.200000000 GHz

Settings

Span

Mkr1 5.197 52 GHz 40,0000000 MHz

Swept Span
Zero Span

4.000000 MHz
Auto

11A-CDD_Ant2_5200

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

KEYSIGHT [nput RF
RL Coupling: DC

Align: Auto

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (R
Avg|Hold: 40/40
Trig: Free Run

Ref Lvl Offset 15.63 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz*

(L)
n Frequency v Ens

Span
40.0000000 MHz

Swept Span
Zero Span

Stop Freq
5.220000000

| AUTOTUNE ‘

CF Step
4,000000 MHz

Auto
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11A-CDD_Antl_5240

KEYSIGHT iﬂp'ﬂ" RF o
Coupling:
il > Align: Auto

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

iAtten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 40/40
Trig: Free Run

Ref Lvl Offset 15.48 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz*

#Avg Type: Power (Rl

AAAAAA

-5.021 dBm

1
Frequency v |- -

"

Center Frequency

Settings
5.240000000 GHz

Span

Mkr1 5.240 64 GHZ|} 400000000 MHz

Swept Span
Zero Span

Full S
Start Freq
5.220000000

Stop Freq
5.260000000

| AUTOTUNE \

CF Step
4.000000 MHz

Auto

11A-CDD_Ant2_5240

KEYSIGHT [nput RF
RL Coupling: DC

Align: Auto

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 40140
Trig: Free Run

Ref Lvl Offset 15.12 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz*

#Avg Type: Power (RM:

A
AAAAAA

Frequency

Center Frequency

Settings
5.240000000 GHz

Span
40.0000000 MHz

Swept Span
Zero Span

Full Span
Start Freq
5.220000000

Stop Freq
5.260000000 GHz

| AUTOTUNE ‘

CF Step
4000000 MHz

Auto
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11N20MIMO_Ant1_5180

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

KEYSIGHT lﬂp'ﬂ" RF o
Coupling
il 4. Align: Auto

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (Rl
Avg|Hold: 40140
Trig: Free Run

Ref Lvl Offset 16.44 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz*

AAAAAA

1
Frequency v - -

e

Center Frequency
5.180000000 GHz

Settings

Span

Mkr1 5.178 92 GHz 40,0000000 MHz

Swept Span
Zero Span

4.000000 MHz
Auto

11N20MIMO_Ant2_5180

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

KEYSIGHT [nput RF
RL Coupling: DC

Align: Auto

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RM:
Avg|Hold: 40/40
Trig: Free Run

Ref Lvl Offset 16.55 dB
Ref Level 20,00 dBm

#Video BW 3.0 MHz*

A
AAAAAA

Ny
v |- -
s

Frequency

Center Frequency
5.180000000 GHz

Settings

Span
40.0000000 MHz

Swept Span
Zero Span

Full §
Start Freq
000000

Stop Freq
5.200000000 GHz

| AUTOTUNE ‘

CF Step
4000000 MHz

Auto
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11N20MIMO_Ant1_5200

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

KEYSIGHT lﬂp'ﬂ" RF o
Coupling
il 4. Align: Auto

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (Rl
Avg|Hold: 40140
Trig: Free Run

Ref Lvl Offset 16.80 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz*

AAAAAA

T
V- -

e

Frequency

Center Frequency
5.200000000 GHz

Settings

Span

Mkr1 5.198 48 GHz 40,0000000 MHz

Swept Span
Zero Span

4.000000 MHz
Auto

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

KEYSIGHT [nput RF
RL Coupling: DC

Align: Auto

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (R
Avg|Hold: 40/40
Trig: Free Run

Ref Lvl Offset 16.43 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz*

(L)
n Frequency v Ens

Span
40.0000000 MHz

Swept Span
Zero Span

Full Span
Start Freg
5.180000000 GHz
Stop Freq
5220000000
| AUTOTUNE ‘

CF Step
4,000000 MHz

Auto
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11N20MIMO_Antl1_5240

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

KEYSIGHT lﬂp'ﬂ" RF o
Coupling
il 4. Align: Auto

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

#Avg Type: Power (Rl
Avg|Hold: 40140
Trig: Free Run

Ref Lvl Offset 16.25 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz*

AAAAAA

1
Frequency v - -

e

Center Frequency
5.240000000 GHz

Settings

Span

Mkr1 5.242 36 GHz 40.0000000 MHz

Swept Span
Zero Span

Full §
Start Freg
5.220000000

Stop Freg
5.260000000

| AUTOTUNE \

CF Step
4.000000 MHz

Auto

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

KEYSIGHT Input RE
RL Coupling: DC
Align: Auto

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

#Avg Type: Power (R
Avg|Hold: 40/40
Trig: Free Run

Ref Lvl Offset 16.15 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz*

(L)
n Frequency v Ens

Span
40.0000000 MHz

Swept Span
Zero Span

Stop Freq
5.260000000

| AUTOTUNE ‘

CF Step
4,000000 MHz

Auto
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11N4OMIMO_Ant1_5190

KEYSIGHT [nput RF InputZ 50 Q
RL ope Coupling: DC Corr CCorrRCal

Align: Auto Freq Ref: Int (S)

#Atten” 20 dB PNO: Fast #Avg Type: Power (Rl
Preamp: Off Gate: Off Avg|Hold: 40/40

IF Gain: Low Trig: Free Run

Sig Track: Off

AAAAAA

\‘I
Frequency v - -

'S
1

Center Frequency Settings
5.190000000 GHz

Span

Ref Lvl Offset 17.03 dB MKkr1 5.183 60 GHz|| 890000000 MHz

Ref Level 20.00 dBm

#Video BW 3.0 MHz*

Swept Span
Zero Span

8.000000 MHz
Auto

KEYSIGHT [nput RF Input Z: 50 0

Coupling: DC Corr CCorr RCal

il Align: Auto Freq Ref: Int (S)

#Atten: 20 dB PNO: Fast #Avg Type: Power (R
Preamp: Off Gate: Off Avg|Hold: 40/40

IF Gain: Low Trig: Free Run

Sig Track: Off

Span

Ref Lvl Offset 17.27 B MKkr1 5.187 52 GHz|| 890000000 MHz

Ref Level 20.00 dBm

#Video BW 3.0 MHz*

Swept Span
Zero Span

Full Span
Start Freg
5.150000000 GHz
Stop Freq
5230000000
| AUTOTUNE ‘

CF Step
8000000 MHz

Auto
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11N4OMIMO_Antl_5230

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

KEYSIGHT iﬂp'ﬂ" RF o
Coupling:
il > Align: Auto

iAtten: 20 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (Rl
Avg|Hold: 40/40
Trig: Free Run

RefLvl Offset 17.21 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz*

W
vl l- =

Frequency o
Center Frequency

5.230000000 GHz
AAAAAA
Span

Settings

Mkr1 5.234 00 GHz| g0,0000000 MHz

Swept Span
Zero Span

8.000000 MHz
Auto

11N4OMIMO_Ant2_5230

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

KEYSIGHT [nput RF
RL Coupling: DC

Align: Auto

#Atten: 20 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 40140
Trig: Free Run

Ref Lvl Offset 17.27 dB
Ref Level 20,00 dBm

#Video BW 3.0 MHz*

#Avg Type: Power (RM:

Frequency

Center Frequency
A 5230000000 GHz
AAAAAA
Span
80.0000000 MHz
Swept Span
Zero Span

Full §
Start Freq
000000

Settings

Stop Freq
5.270000000 GHz

| AUTOTUNE ‘

CF Step
8000000 MHz

Auto
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11AC20MIMO_Ant1_5180

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

KEYSIGHT lﬂp'ﬂ" RF o
Coupling
il 4. Align: Auto

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (Rl
Avg|Hold: 40140
Trig: Free Run

Ref Lvl Offset 16.38 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz*

AAAAAA

1
Frequency v - -

e

Center Frequency
5.180000000 GHz

Settings

Span

Mkr1 5.178 84 GHz 40,0000000 MHz

Swept Span
Zero Span

4.000000 MHz
Auto

11AC20MIMO_Ant2_5180

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

KEYSIGHT [nput RF
RL Coupling: DC

Align: Auto

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RM:
Avg|Hold: 40/40
Trig: Free Run

Ref Lvl Offset 16.55 dB
Ref Level 20,00 dBm

#Video BW 3.0 MHz*

A
AAAAAA

Ny
v |- -
s

Frequency

Center Frequency
5180000000 GHz

Settings

Span
40.0000000 MHz

Swept Span
Zero Span

Full §
Start Freq
000000

Stop Freq
5.200000000 GHz

| AUTOTUNE ‘

CF Step
4000000 MHz

Auto
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11AC20MIMO_Ant1_5200

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

KEYSIGHT lﬂp'ﬂ" RF o
Coupling
il 4. Align: Auto

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (Rl
Avg|Hold: 40140
Trig: Free Run
AAAAAA

Ref Lyl Offset 16.74 B Mkr1 5.198 76 GHz

Ref Level 20.00 dBm

#Video BW 3.0 MHz*

i

Frequency v

'S

Center Frequency
5.200000000 GHz

Settings

Span
40.0000000 MHz

Swept Span
Zero Span

4.000000 MHz
Auto

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

KEYSIGHT [nput RF
RL Coupling: DC

Align: Auto

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (R
Avg|Hold: 40/40
Trig: Free Run
AAAAAA

Mkr1 5.199 28 GHz
-5.961 dBm

Ref Lvl Offset 16.63 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz*

(L)
n Frequency v Ens

Span
40.0000000 MHz

Swept Span
Zero Span

Full §
Start Freg
5.180000000 GHz
Stop Freg
5.220000000

| AUTOTUNE ‘

CF Step
4,000000 MHz

Auto
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11AC20MIMO_Ant1_5240

Input Z: 50 Q
Corr CCorrRCal
Freq Ref: Int (3)

KEYSIGHT :QP""‘_RF o0
Coupling:
il > Align: Auto

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RM:
Avg|Hold: 40/40
Trig: Free Run

Ref Lvl Offset 16.51 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz*

WMy
vl - =

o

Frequency

Center Frequency Settings

Span

Mkr1 5.240 92 GHz 40.0000000 MHz

Swept Span
Zero Span

Full's
Start Freq
5.220000000

Stop Freq
5.260000000 GHz

| AUTOTUNE \

CF Step
4.000000 MHz

Auto

11AC20MIMO_Ant2_5240

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

KEYSIGHT [nput RF
RL Coupling: DC

Align: Auto

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RM:
Avg|Hold: 40/40
Trig: Free Run

Ref Lvl Offset 16.15 dB
Ref Level 20,00 dBm

#Video BW 3.0 MHz*

A
AAAAAA

Frequency

Center Frequency

Settings
5.240000000 GHz

Span
40.0000000 MHz

Swept Span
Zero Span

Full §
Start Freq
5220000000

Stop Freq
5.260000000 GHz

| AUTOTUNE ‘

CF Step
4000000 MHz

Auto
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11AC40MIMO_Ant1_5190

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

KEYSIGHT iﬂp'ﬂ" RF o
Coupling:
il > Align: Auto

iAtten: 20 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (Rl
Avg|Hold: 40/40
Trig: Free Run

Ref Lvl Offset 17.03 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz*

W
vl l- =

Frequency o
Center Frequency

5.190000000 GHz
AAAAAA
Span

Settings

Mkr1 5.192 24 GHz|| g0,0000000 MHz

Swept Span
Zero Span

8.000000 MHz
Auto

11AC40MIMO_Ant2_5190

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

KEYSIGHT [nput RF
RL Coupling: DC

Align: Auto

#Atten: 20 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 40140
Trig: Free Run

Ref Lvl Offset 17.27 dB
Ref Level 20,00 dBm

#Video BW 3.0 MHz*

#Avg Type: Power (RM:

Frequency

Center Frequency
A 5190000000 GHz
AAAAAA
Span
80.0000000 MHz
Swept Span
Zero Span

Full §
Start Freq
000000

Settings

Stop Freq
5.230000000 GHz

| AUTOTUNE ‘

CF Step
8000000 MHz

Auto
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11AC40MIMO_Ant1_5230

KEYSIGHT lﬂp'ﬂ" RF o
Coupling
il 4. Align: Auto

Input Z: 50 Q

Corr CCorr RCal
Freq Ref: Int (S)

#Atten: 20 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 40140
Trig: Free Run

Ref Lvl Offset 16.80 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz*

#Avg Type: Power (Rl

T
V- -

e

Frequency

Center Frequency

5.230000000 GHz
AAAAAA
Span

Settings

Mkr1 5.235 20 GHz 80.0000000 MHz

Swept Span
Zero Span

8.000000 MHz
Auto

11AC40MIMO_Ant2_5230

KEYSIGHT [nput RF
RL Coupling: DC

Align: Auto

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

#Atten: 20 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Avg|Hold: 40140
Trig: Free Run

Ref Lvl Offset 16.86 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz*

#Avg Type: Power (RM:

Mkr1 5.231 36 GHz

Ny
v |- -
s

Frequency
Center Frequency

Settings
5.230000000 GHz

A
AAAAAA
Span
80.0000000 MHz

Swept Span
Zero Span

-9.161 dBm

Full Span

Start Freq
000000

Stop Freq
5.270000000 GHz

| AUTOTUNE ‘

CF Step
8000000 MHz

Auto
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11AC80MIMO_Ant1_5210

iAtten: 20 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

KEYSIGHT iﬂp'ﬂ" RF o
Coupling:
il > Align: Auto

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

#Avg Type: Power (Rl
Avg|Hold: 40/40
Trig: Free Run

Ref Lvl Offset 18.00 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz*

W
vl l- =

o

Frequency

Center Frequency
5.210000000 GHz
AAAAAA
Span
160.000000 MHz
Swept Span
Zero Span

Full S
Start Freq
5.130000000

Stop Freq
5.290000000

| AUTOTUNE \

Settings

CF Step
16.000000 MHz

Auto

11AC80MIMO_Ant2_5210

#Atten: 20 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

KEYSIGHT [nput RF
RL Coupling: DC

Align: Auto

Input Z: 50 Q
Corr CCorr RCal
Freq Ref: Int (S)

#Avg Type: Power (RM:
Avg|Hold: 40/40
Trig: Free Run

Ref Lvl Offset 17.85 dB
Ref Level 20,00 dBm

#Video BW 3.0 MHz*

Frequency

Center Frequency
A 5210000000 GHz
AAAAAA
Span
160.000000 MHz
Swept Span
Zero Span

Full §
Start Freq
5130000000

Stop Freq
5.290000000 GHz

| AUTOTUNE ‘

Settings

CF Step
16,000000 MHz

Auto
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