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Keysight Spectrum Analyzer - Dccupied BW
AL
Center Freq 5.745000000 GHz
#IFGain:Low

Ref Offset 301 4B
Ref 23.01 dBm

Center 5.745 GHz
#Res BW 100 kHz
Occupied Bandwidth
17.844 MHz
52.543 kHz
17.79 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5.745000000 GHz
Trig: Free Run AvglHold: 3001300
#Aten: 30 dB

i e o

#VBW 300 kHz

Total Power

% of OBW Power
x dB

Nene

Radio Device: BTS

“"-»M»‘,‘;,.\,‘.,..h

Span 30 MHz|
Sweep 3.333 ms|

W Keysight Spectnum Anahyzer - Occupied BW
KL

Center Freq 5.755000000 GHz

#IFGain:Low

Ref Offset 2.9 dB
Ref 22.90 dBm

Center 5.755 GHz
#Res BW 100 kHz
Occupied Bandwidth
36.100 MHz
70.782 kHz
36.35 MHz

Transmit Freq Error
x dB Bandwidth

4~ Trig: FreeRun

TR

- 06:17:39 PHJun 2
Center Freq: 5785000000 GHz Radio Std: Nene

‘AvglHold: 3007300

#Atten: 30 0B Radio Device: BT5

Al

W i

A

#VBW 300 kHz

Total Power 19.2 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

(802.11ac20) 6dB Bandwidth plot on channel 157

(802.11ac40)

T L
i
Center Freq 5.785000000 GHz
#F Gain:Low

Ref Offset 2,86 4B
Ref 22.86 dBm

,.
1 ™ al
PReeT

Center 5.785 GHz
HRes BW 100 kHz
Occupied Bandwidth
17.709 MHz
34.772 kHz
17.75 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5.785000000 GHz
Trig: Free Run AvglHold: 3001300
#Atten: 30 dB.

#VBW 300 kHz

Total Power 21.0 dBm

% of OBW Power
x dB

99.00 %
-6.00 dB

06:14:10 PM un 20
Radio Std: None

Radio Device: BTS

Span 30 MHz|
Sweep 3.333 ms|

Keysight Spectnum Anahyaer - Occupied 8W.
R

Center Freq 5.795000000 GHz

#IFGain:Low

Ref Dffset 2.86 dB
Ref 22.86 dBm

R A | PR et

Center 5.795 GHz
H#Res BW 100 kHz
Occupied Bandwidth
35.909 MHz
56.031 kHz
36.09 MHz

Transmit Freq Error
x dB Bandwidth

6dB Bandwidth plot on channel 159

05:15:18 PHJun 2
Radio Std: None

Center Freq: .795000000 GHz
Trig: Free Run ‘Avg|Hold: 3007300
#Atten: 30 dB.

Radio Device: TS

Mkr3 5.813105 GHZ
8360 dBm

W

#VBW 300 kHz

Total Power 20.3 dBm

99.00 %
-6.00 dB

% of OBW Power
x dB

(802.11ac80) 6dB Bandwidth plot on channel 155

=T
L
Center Freq 5.825000000 GHz
#FGain:Low

Ref Offset 2.86 dB

0 dB/d: Ref 22.86 dBm

T

Center 5.825 GHz
#Res BW 100 kHz

Occupied Bandwidth

17.720 MHz
14.631 kHz
17.73 MHz

Transmit Freq Error
x dB Bandwidth

v Trig: Free Run

Cemer Freq: 5825000000 GHz
AvglHold: 3001300
2Atten: 30 4B

#VBW 300 kHz

Total Power 21.4 dBm

% of OBW Power
x dB

99.00 %

06:15:28 PM Jun 20
Radio St: None

Radio Device: BTS
Mkr3

-““"‘M..J“ A
e,

Span 30 MHz|
Sweep 3.333 ms|

B Keyight Spectnum Anahyzer - Occupied BW
R

Center Freq 5.775000000 GHz

#IFGain:Low

Ref Offset 287 dB

0 dBidi Ref 22.87 dBm

Center 5.775 GHz
#Res BW 100 kHz
Occupied Bandwidth
75.555 MHz
76.761 kHz
76.41 MHz

Transmit Freq Error
x dB Bandwidth

NSED 168 06:21:08 PHJun 2
Center Freq: 5.775000000 GHz Radio $td: None
Trig: Free Run ‘Avg|Hold: 3007300

SAtten: 30 4B Radio Device: TS

Mkr3 3285 GHZ
3 dBm

#VBW 300 kHz

Total Power 19.5 dBm

99.00 %
-6.00 dB

% of OBW Power
x dB

B
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7.MAXIMUM CONDUCTED OUTPUT POWER
7.1 PPLIED PROCEDURES / LIMIT

According to FCC §15.407
The maximum conduced output power should not exceed:

Frequency Band(MHz) Limit
5150~5250 250mwW
5725~5850 1w

7.2 TEST PROCEDURE

Method PM is Measurement using an RF average power meter. The procedure for this method is as follows:

a) Measurements may be performed using a wideband RF power meter with a thermocouple detector or
equivalent if all of the following conditions are satisfied:
1) The EUT is configured to transmit continuously, or to transmit with a constant duty cycle.
2) At all times when the EUT is transmitting, it shall be transmitting at its maximum power control level.
3) The integration period of the power meter exceeds the repetition period of the transmitted signal by at
least a factor of five.
b) If the transmitter does not transmit continuously, measure the duty cycle D of the transmitter output signal
as described in 12.2.
c) Measure the average power of the transmitter. This measurement is an average over both the ON and
OFF periods of the transmitter.
d) Correct the measurement in dBm by adding [10 log (1 / D)], where D is the duty cycle {e.g.,[10 log (1 /
0.25)], if the duty cycle is 25%}.

7.3 DEVIATION FROM STANDARD

No deviation.

7.4 TEST SETUP

EUT POWER METER

7.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 7.4 Unless otherwise a special operating
condition is specified in the follows during the testing.
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7.6 TEST RESULTS
Temperature : 26 °C Relative Humidity :  |54%
Pressure : 1012 hPa Test Voltage : AC 120V/60Hz
Test Band : 5.2G
5.2G
Test Ch | Output power
es anne o
Test mode (dBm) Limit Result
(MHz) ANT A ANT B Total (dBm)
5180 15.22 15.88 / 23.98 Pass
802.11a 5200 14.34 16.43 / 23.98 Pass
5240 13.87 15.37 / 23.98 Pass
5180 13.9 15.43 17.74 23.98 Pass
802.11n20 5200 13.81 15.3 17.63 23.98 Pass
5240 13.75 14.64 17.23 23.98 Pass
5190 13.52 14.81 17.22 23.98 Pass
802.11n40 5230 13.24 13.86 16.57 23.98 Pass
5180 13.96 15.78 17.97 23.98 Pass
802.11ac20 5200 13.82 15.75 17.90 23.98 Pass
5240 13.69 14.69 17.23 23.98 Pass
5190 13.63 15.04 17.40 23.98 Pass
802.11ac40 5230 13.03 13.92 16.51 23.98 Pass
802.11ac80 5210 12.67 13.88 16.33 23.98 Pass
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Temperature : 26 °C Relative Humidity :  |54%
Pressure : 1012 hPa Test Voltage : AC 120V/60Hz
Test Band : 5.8G
5.8G
Test Ch | Output power
es anne T
Test mode (dBm) Limit Result
(MHz) ANT A ANT B Total (dBm)
5745 13.46 14.62 / 30 Pass
802.11a 5785 15.34 15.92 / 30 Pass
5825 15.03 16.32 / 30 Pass
5745 13.48 13.88 16.69 30 Pass
802.11n20 5785 14.63 14.93 17.79 30 Pass
5825 14.93 15.37 18.17 30 Pass
5755 13.29 13.06 16.19 30 Pass
802.11n40 5795 14.25 13.83 17.06 30 Pass
5745 13.48 13.68 16.59 30 Pass
802.11ac20 5785 14 .66 14.95 17.82 30 Pass
5825 14.91 15.49 18.22 30 Pass
5755 13.18 13.1 16.15 30 Pass
802.11ac40 5795 14.06 14.21 17.15 30 Pass
802.11ac80 5775 13.62 13.48 16.56 30 Pass
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8.0UT OF BAND EMISSIONS

8.1 APPLICABLE STANDARD

According to FCC §15.407(b)

Undesirable emission limits. Except as shown in paragraph (b)(7) of this section, the maximum
emissions outside of the frequency bands of operation shall be attenuated in accordance with the
following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35 GHz
band shall not exceed an e.i.r.p. of =27 dBm/MHz.
(2)

(i) All emissions shall be limited to a level of -27 dBm/MHz at 75 MHz or more above or
below the band edge increasing linearly to 10 dBm/MHz at 25 MHz above or below the band
edge, and from 25 MHz above or below the band edge increasing linearly to a level of 15.6
dBm/MHz at 5 MHz above or below the band edge, and from 5 MHz above or below the
band edge increasing linearly to a level of 27 dBm/MHz at the band edge.

8.2 TEST PROCEDURE

1. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

2. Position the EUT without connection to measurement instrument. Turn on the EUT and connect
its antenna terminal to measurement instrument via a low loss cable. Then set it to any one measured
frequency within its operating range, and make sure the instrument is operated in its linear range.

3. Set RBW of spectrum analyzer to 1 MHz with a convenient frequency span.

4. Measure the highest amplitude appearing on spectral display and set it as a reference level. Plot the
graph with marking the highest point and edge frequency.

5. Repeat above procedures until all measured frequencies were complete.

8.3 DEVIATION FROM STANDARD

No deviation.
8.4 TEST SETUP
RF Test Spectrum
EUT System Analyzer

8.5 EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 8.4 Unless otherwise a special operating

condition is specified in the follows during the testing.
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8.6 TEST RESULTS
Note: RF Cable Loss and Antenna gain have been included in the offset.
5.180~5.240 GHz

(802.11a) Band Edge, Left Side (802.11a) Band Edge, Right Side

77 of 105

ey sight Spectnum Analyzes - Swept G4
L 1
Center Freq 5.320000000 GHz #Avg Type: RMS
PNO:Fast -»-  Trig: Free Run Avg|Hold: 1001100

P s ow 2Atten: 30 4B

Keysight Spectrum Aralyzer - Swept SA

[ ]

Center Freq 5.100000000 GHz ~ #Avg Type: RMS
PNQ: Fast -~  1ng: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB

Ref Offset5 dB

Ref Offset 501 d8
Ref 20.00 dBm
4|

Ref 20.00 dBm

r p
o bt MKentb i ) S

Stop 5.2000 GHz
Sweep 1.000 ms (1001 pts)

Eweep 1,000 ms(ll]l]l pts)

Stop 54200 GHz

#VBW 3.0 MHz

=

2“ii 53600 GHz usu an

Plot.

Note: A(B) Represent the value of antenna A and B, The worst data is Antenna B, only shown Antenna B
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(802.11n20 MIMO) Band Edge, Right Side

Keysight Spectrum Anshyser - Swept 54
AL

Center Freq 5.100000000 GHz #Avg Type: RS
PRQ: Fast ~+-  Trig: Free Run Avg|Hold: lumnn
IFGain:Low #Aten: 30 dB

Ref Offset 5,01 dB
Ref 20.00 dBm

PO P AT T P e

‘Stop 5.2000 GHz

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

B Keyight Spectnum Anahyser - Swept S
KL

Center Freq 5.320000000 #Avg Type: Rl
st -+ Trig:FreeRun Avg|Hold: mmnn
niLow 2Atten: 30 4B

Ref Offset 6 dB
Ref 20.00 dBm
v

'Ik‘,-‘.l,l;,‘ll

Start 5.2200 GHz
#Res BW 1.0 MHz

Stop 54200 GHz

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)|

[ C ¥
| l‘ll]ll | 15320dBm|
I]II_ 350 0 GHz 47 288 _
544

(802.11n40 MIMO) Band Edge, Left Side

(802.11n40 MIMO) Band Edge, Right Side

Keysight Spectrum Analyzes - Swept 54
AL

Center Freq 5.130000000 GHz # g Type: R
FNO: Fast s Trig: FreeRun Avg|Hold: mmnn
IFGainLow #Atten: 30 6B

Ref Offset 5,01 dB
Ref 20.00 dBm

Start 5.0300 GHz
#Res BW 1.0 MHz

Stop 5.2300 GHz
Sweep 1.000 ms (1001 pts)

#VBW 3.0 MHz

Keysight Spectnum Amalae - Swept S
R

Center Freq 5.290000000 GHz # g Type: R
PNO:Fast -»-  Trig: Free Run Avg|Hold: mmnn
ow 2Atten: 30 4B
kr1 5.226 8 GHz|

Ref Offset 6 dB 11.904 dBm

Ref 20.00 dBm
L
TR R

Start 5.1900 GHz
#Res BW 1.0 MHz

Stop 5.3900 GHz

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)|
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(802.11ac20 MIMO) Band Edge, Right Side

Keysight Spectrum Analyzes - Swept 5%
AL

Center Freq 5.665000000 GHz

Ref Offset 301 dB
Ref 20,00 dBm

e AP

Start 5.5650 GHz

NO: Fast o

P!
IFGainLow

Trig: Free Run
#Atten: 30 dB.

#hvg Type: RHIS

Avg|Hold: 1001100

et e e

#VBW 3.0 MHz

Stop 5.7650 GHz
Sweep 1.000 ms (1001 pts)

Keyvight Spectnum Anahyaer - Smept S
R

Ref Offset 286 dB
Ref 20 00 dBm

L L P

Start 5.8050 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

#hvg Type: RMS
Avg|Hold: 1001100

kr1 5.826 8 GHZ
14.109 dBm|

AL S A bk s

Stop 6.0050 GHz

FUNCTION VALUE

Sweep 1.000 ms (1001 pts)

2 I!II]II 51 !500GH1 29, ass dBm _
848 dBm

(802.11ac40 MIMO) Band Edge, Left Side

(802.11ac40 MIMO) Band Edge, Right Side

Keysight Spectrum Analyzes - Swept 5%
AL

Center Freq 5.695000000 GHz

Ref Offset 2.9 dB
Ref 20,00 dBm

st el AR

Start 5.5950 GHz
Res BW 1.0 MHz

NO: Fast o

P!
IFGainLow

Trig: Free Run
#Atten: 30 dB.

#VBW 3.0 MHz

#hvg Type: RHIS

Avg|Hold: 1001100

e
Y

i

Stop 5.7950 GHz
Sweep 1.000 ms (1001 pts)

Keyvight Spectnum Amahyaer - Smept S
R
Center Freq 5.855000000 GHz

bt -+~ Trig: FreeRun
2Atten: 30 4B

Ref 70.00 dBm
B
1

Uy U,

Fia,

Start 5.7550 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

#hvg Type: RMS
Avg|Hold: 1001100

A
i 1"‘3'"'4-%1-1-rm-~rm.m‘\.,‘

Stop 5.9550 GHz
Sweep 1.000 ms (1001 pts)

[1] -Fl"EFl'l']ﬂ
5 rzsn:;Hz 37847 dBm

FUNCTION

(802.11ac80 MIMO) Band Edge

Center Freq 5.755000000 GHz

Keysight Spectrum Analyzer - SweptSA
AL

Ref Offset 287 dB
Ref 20.00 dBm

e

Start 5.6550 GHz
#Res BW 1.0 MHz

v Trig: Free Run
2Atten: 30 4B

#VBW 3.0 MHz

#Avg Type: RMS
Avg|Hold: 1001100

Stop 5.8550 GHz
Sweep 1.000 ms (1001 pts)
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Note: A(B) Represent the value of antenna A and B, The worst data is Antenna B, only shown Antenna B Plot.

5.745~5.825 GHz

(802.11a) Band Edge, Left Side

(802.11a) Band Edge, Right Side

Keysight Spectrum Analyzes - Swept 5%
AL

#hvg Type: RHIS

Center Freq 5.665000000 GHz
Avg|Hold: 1001100

PNQ: Fast -~  1ng: Free Run
IFGainLow #Atten: 30 6B

Ref Offset 301 dB
Ref 20.00 dBm

USRS | U0 SO RPN A RPN

‘Stop 5.7650 GHz

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)|

Keyvight Spectnum Amahyaer - Smept S
R

#hvg Type: RHIS

Center Freq 5.905000000 GHz
PNO:Fast -»-  Trig: Free Run Avg|Hold: 1001100

IF Gain:Low SAten: 30 dB
Ref Offset 286 dB

Ref 20.00 dBm
3]

L

Start 5.8050 GHz
#Res BW 1.0 MHz

Stop 6.0050 GHz
Sweep 1.000 ms (1001 pts)

FUNCTION VALUE

FUNCTION VALUE

(802.11n20) Band Edge, Left Side

(802.11n20) Band Edge, Right Side

eysight Spectrum Anlyzer - Swept SA
AL (e
#Avg Type: RMS

Center Freq 5.665000000 GHz "
AvglHold: 100/400

PNO: Fast ~+—  17ig: Free Run
FGaind ow #atten: 30 6B
Ref Offset 3,01 dB kr1 5.746 4 GHZ
Ref 20.00 dBm 10.731 dBm

VTP RN TRNG PN, SR IS IR WPRLLY R A ST

Start 5.5650 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

B Keyight Spectnum Anahyser - Swept S
KL

#Avg Type: RMS

Center Freq 5.905000000 GHz "
- st —»-  Trig: FreeRun AvglHold: 100/400

A PNO:
F“— IF Gain:Low #Atten: 30 dB

Ref Offset 286 B
Ref 20.00 dBm

AU IS P .

Start 5.8050 GHz
#Res BW 1.0 MHz

Stop 6.0050 GHz
Sweep 1.000 ms (1001 pts)

| 57464GHz[ 107MdBml | 000 00000000 |
| 57250GHz[ 39683dBm| T T ]
3 6 GHz 5 B

FUNCTION VALUE

(802.11n40) Band Edge, Left Side

(802.11n40) Band Edge, Right Side

Keysight Spectrum Anshyser - Swept 54
AL

#Avg Type: RMS

Center Freq 5.695000000 GHz "
AvglHold: 100/400

PNO: Fast ~+—  17ig: Free Run
1FGainL ow #Atten: 30 0B

Ref Offset 29 dB.
0 dB/d Ref 20.00 dBm

et B

Start 5.5950 GHz
#Res BW 1.0 MHz

‘Stop 5.7950 GHz

#VBW 3.0 MHz

B Keyight Spectnum Anahyser - Swept S
KL

Center Freq 5.855000000 GHz #Avg Type: RMS
PNO:Fost —»—  Trig: FreeRun Avg|Hold: 100100
IF Gain:Low #Atten: 30 dB

kr1 5.793 6 GHz

Ref Offset 2.86 dB 8.469 dBm

Ref 20.00 dBm

T Y v -

Start 5.7550 GHz
#Res BW 1.0 MHz

Stop 5.9550 GHz
Sweep 1.000 ms (1001 pts)

#VBW 3.0 MHz

o o X FONCTION | FUNCTION VALUE -
NN [ 1[f]  57936GHz|  BA80dBm | [ 000000000 |
[r] 5850 0 GHz 42777 dB

5

EEEN r ]
"II = = _
r ]
]
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(802.11ac20) Band Edge, Right Side

Keysight Spectrum Analyzes - Swept 5%
AL

Center Freq 5.665000000 GHz
Trig: Free Run
#Atten: 30 dB.

NO: Fast o
IFGainLow

Ref Offset 301 dB
Ref 20,00 dBm

et A etan 8 A sl bl I s

Start 5.5650 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Keyvight Spectnum Anahyaer - Smept S
R

#hvg Type: RHIS

Center Freq 5.905000000 GHz
Avg|Hold: 1001100

Fast s Trig: Free Run
ow 2Atten: 30 4B

Ref Offset 286 dB
Ref 20.00 dBm

‘Stop 5.7650 GHz Start 5.8050 GHz

Sweep 1.000 ms (1001 pts)| #Res BW 1.0 MHz #VBW 3.0 MHz

#hvg Type: RHIS

Avg|Hold: 1001100

Stop 6.0050 GHz
Sweep 1.000 ms (1001 pts)

FUNCTION VALUE

FUNCTION VALUE

(802.11ac40) Band Edge, Left Side

(802.11ac40) Band Edge, Right Side

Keysight Spectrum Analyzes - Swept 5%
AL

Center Freq 5.695000000 GHz
Trig: Free Run
#Atten: 30 dB.

NO: Fast o
IFGainLow

Ref Offset 2.9 dB
Ref 20,00 dBm

#VBW 3.0 MHz

Keyvight Spectnum Amahyaer - Smept S
R

#hvg Type: RHIS

Center Freq 5.855000000 GHz
Avg|Hold: 1001100

ot -+~ Trig: FreeRun
ow 2Atten: 30 4B

Ref Offset 2,06 dB
Ref 20.00 dBm

Start 5.7550 GHz
#Res BW 1.0 MHz

Stop 5.7950 GHz
#VBW 3.0 MHz

#hvg Type: RHIS

Avg|Hold: 1001100

makiarAle b i

Stop 5.9550 GHz
Sweep 1.000 ms (1001 pts)

FUNCTION VALUE

(802.11n20 MIMO) Band Edge, Left Side

(802.11ac80) Band Edge

Keysight Spectrum Analyzer - SweptSA
AL

Center Freq 5.755000000 GHz

Start 5.6550 GHz
#Res BW 1.0 MHz

#Avg Type: RMS
ast s~ Trig: FreeRun AvglHold: 1001100

SAten: 30 dB

Ref Offset 287 dB
Ref 20.00 dBm

L

Stop 5.8550 GHz
Sweep 1.000 ms (1001 pts)

#VBW 3.0 MHz

Wi

— X v 3
SN N [1[f] 57838GHz|  4312dBm| | 0| 00000000 |

FUNCTION 1ON WDTH FUNCTION VALUE

Z7eteeBm| |

[N [1[f[ 57260 GHz]
HII s”“GHl

(802.11n20 MIMO) Band Edge, Right Side

B
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Keysight Spectrum Analyzes - Swept 5%
AL

Keyvight Spectnum Anahyaer - Smept S
R

Center Freq 5.665000000 GHz } Avg Type: Log-Pur Center Freq 5.905000000 GHz Avg Type: Log-Pur
PO Tas - Trig: FresRun AvglHolg: 100100 PMOtfast —+-  Trig: FresRun AvglHolg: 100100
FGaind ow atan: 30 48 I Gain Low #Atten: 30 08
Mkr1 51'7‘13 5 GHz Ref Offset 7.77 B

Ref Offset 7.
Ref 20,00 dBm

Stop 5.7650 GHz Start 5.8050 GHz Stop 6.0050 GHz
Sweep 1.000 ms (1001 pts) #Res BW 1.0 MHz Sweep 1.000 ms (1001 pts)

% Y F N F FUNCTION VALUE
| 57436GHz[ 15967dBm | 00 00000000000 |
| 57250GHz| -36768dBm| | o |

5.724 8 GH:

(802.11n40 MIMO) Band Edge, Left Side (802.11n40 MIMO) Band Edge, Right Side

B Keyight Spectnum Anahyser - Swept S
KL

epight Spectrum Antlyser - Swepth

il

Center Freq 5.695000000 GHz 3 Avg Type: Log-Pwr Avg Type: Log-Pur
NG Fst - Trig: FreeRun AvglHold: 100100 3 AvglHold: 100100
1FGainL ow #Atten: 30 I

. 756 77 r1 5.793 4 GHz|
Ref Offset 791 d8 s Ref Offset 7.7 0B i
Ref 20.00 dBm 2.700 o Ref 70.00 dBim 13.404 dBm
1

P Wi b b

Stop 5.7950 GHz Start 5.7550 GHz Stop 5.9550 GHz
Sweep 1.000 ms (1001 pts)| #Res BW 1.0 MHz
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(802.11ac20 MIMO) Band Edge, Right Side

Keysight Spectrum Analyzes - Swept 5%
AL

vy Type: Log-Pr

Center Freq 5.665000000 GHz
Avg|Hold: 1001100

PNO:Fast s Trig: FreeRun
IFGainLow FAten. 30 dB
Ref Offset 7 92 d8
Ref 20,00 dBm

T

‘Stop 5.7650 GHz

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)|

Keyvight Spectnum Anahyaer - Smept S
R

vy Type: Log-Pwr

Center Freq 5.905000000 GHz
Avg|Hold: 1001100

Fast s Trig: Free Run
ow 2Atten: 30 4B

Ref Offset 7.77 dB
Ref 20.00 dBm

Stop 6.0050 GHz

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts),

FUNCTION VALUE

FUNCTION VALUE

(802.11ac40 MIMO) Band Edge, Left Side

(802.11ac40 MIMO) Band Edge, Right Side

Keysight Spectrum Analyzes - Swept 5%
AL

vy Type: Log-Pr

Center Freq 5.695000000 GHz
Avg|Hold: 1001100

FNO: Fast s Trig: FreeRun
IFGainLow #Atten: 30 6B

Ref Offset 7.1 48
Ref 20,00 dBm

Stop 5.7950 GHz

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)|

Keyvight Spectnum Amahyaer - Smept S
R

vy Type: Log-Pwr

Center Freq 5.855000000 GHz
Avg|Hold: 1001100

ot -+~ Trig: FreeRun
ow 2Atten: 30 4B

Ref Offset 7.7 dB
Ref 20.00 dBm

Start 5.7550 GHz
#Res BW 1.0 MHz

Stop 5.9550 GHz

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts),

F\I TION VALUE

(802.11ac80 MIMO) Band Edge

Keysight Spectrum Analyzer - SweptSA
AL

Center Freq 5.755000000 GHz

Ref Offset 7.78 dB
Ref 20.00 dBm

Start 5.6550 GHz
#Res BW 1.0 MHz

Trig: Free Run
2Atten: 30 4B

#VBW 3.0 MHz

Avg Type: Log-Pur
Avg|Hold: 1001100

Stop 5.8550 GHz
Sweep 1.000 ms (1001 pts)

B
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9.Frequency Stability Measurement
9.1 LIMIT

Manufactures of U-NII devices are responsible for ensuring frequency stability such that an emission is
maintained within the band of operation under all conditions of normal operation as specified in the user’s
manual.

The transmitter center frequency tolerance shall be + 20 ppm maximum for the 5 GHz band (IEEE

802.11n specification).

9.2 TEST PROCEDURES

1. The transmitter output (antenna port) was connected to the spectrum analyzer.

2. EUT have transmitted absence of modulation signal and fixed channelize.

3. Set the spectrum analyzer span to view the entire absence of modulation emissions bandwidth.
4. Set RBW = 10 kHz, VBW = 10 kHz with peak detector and maxhold settings.

5. fc is declaring of channel frequency. Then the frequency error formula is (fc-f)/fc x 106 ppm and
the limit is less than +20ppm (IEEE 802.11nspecification).

6. The test extreme voltage is to change the primary supply voltage from 85 to 115 percent of the
nominal value

7. Extreme temperature is -20°C~50°C.

9.3 TEST SETUP LAYOUT

RF Test Spectrum
EUT System Analyzer

9.4 EUT OPERATION DURING TEST

The EUT was programmed to be in continuously un-modulation transmitting mode.




Report No.: ZKT-260622L.1489E-4

Page 85 of 105

9.5 TEST RESULTS
Temperature: 26 °C Relative Humidity: 54%
Pressure: 1012 hPa Test Voltage : DC 19V

Note: Note: All channels have been tested, and only the worst test data is recorded in this report.

Extreme temperature frequency stability:

Reference Frequency: 802.11a - 5180MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature Measured Frequency Deviation

(C) (Vo) (MHz) (ppm)
70 19 5179.985 -2.896
60 19 5179.982 -3.475
50 19 5179.956 -8.494
40 19 5179.968 -6.178
30 19 5179.958 -8.108
25 19 5179.986 -2.703
10 19 5179.976 -4.633
0 19 5179.981 -3.668
-10 19 5179.985 -2.896
-20 19 5179.982 -3.475

Reference Frequency: 802.11n20 - 5180MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature Measured Frequency Deviation

¢C) Voo (MHz) (ppm)
70 19 5179.979 -4.054
60 19 5179.984 -3.089
50 19 5179.986 -2.703
40 19 5179.975 -4.826
30 19 5179.976 -4.633
25 19 5179.983 -3.282
10 19 5179.979 -4.054

0 19 5179.986 -2.703
-10 19 5179.985 -2.896
-20 19 5179.982 -3.475

R
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Reference Frequency: 802.11n40 - 5190MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature Measured Frequency Deviation

¢C) $ED (MHz) (ppm)
70 19 5189.978 -4.239
60 19 5189.976 -4.624
50 19 5189.978 -4.239
40 19 5189.975 -4.817
30 19 5189.971 -5.588
25 19 5189.976 -4.624
10 19 5189.974 -5.010

0 19 5189.979 -4.046
-10 19 5189.976 -4.624
-20 19 5189.972 -5.395

Reference Frequency: 802.11ac20 - 5180MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature Measured Frequency Deviation
¢C) (Vo) (MHz) (ppm)
70 19 5179.978 -4.247
60 19 5179.984 -3.089
50 19 5179.983 -3.282
40 19 5179.985 -2.896
30 19 5179.986 -2.703
25 19 5179.979 -4.054
10 19 5179.986 -2.703
0 19 5179.988 -2.317
-10 19 5179.979 -4.054
-20 19 5179.982 -3.475

R
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Reference Frequency: 802.11ac40 - 5190MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature Measured Frequency Deviation

(C) D<) (MHz) (ppm)
70 19 5189.983 -3.276
60 19 5189.974 -5.010
50 19 5189.985 -2.890
40 19 5189.974 -5.010
30 19 5189.982 -3.468
25 19 5189.979 -4.046
10 19 5189.982 -3.468
0 19 5189.976 -4.624
-10 19 5189.978 -4.239
-20 19 5189.981 -3.661

Reference Frequency: 802.11ac80 - 5210MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature Measured Frequency Deviation

¢C) (Vo) (MHz) (ppm)
70 19 5209.983 -3.263
60 19 5209.987 -2.495
50 19 5209.986 -2.687
40 19 5209.984 -3.071
30 19 5209.986 -2.687
25 19 5209.987 -2.495
10 19 5209.988 -2.303

0 19 5209.984 -3.071
-10 19 5209.983 -3.263
-20 19 5209.984 -3.071

R
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Reference Frequency: 802.11a - 5745MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature Measured Frequency Deviation

(C) D<) (MHz) (ppm)
70 19 5744.985 -2.611
60 19 5744.976 -4.178
50 19 5744.981 -3.307
40 19 5744.976 -4.178
30 19 5744.979 -3.655
25 19 5744.982 -3.133
10 19 5744.986 -2.437

0 19 5744.988 -2.089
-10 19 5744.982 -3.133
-20 19 5744.979 -3.655

Reference Frequency: 802.11n20 - 5745MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature Measured Frequency Deviation

¢C) (Vo) (MHz) (ppm)
70 19 5744.976 -4.178
60 19 5744.969 -5.396
50 19 5744.981 -3.307
40 19 5744.985 -2.611
30 19 5744.975 -4.352
25 19 5744.976 -4.178
10 19 5744.971 -5.048

0 19 5744.982 -3.133
-10 19 5744.983 -2.959
-20 19 5744.971 -5.048

R
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Reference Frequency: 802.11n40 - 5755MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature Measured Frequency Deviation
¢C) $ED (MHz) (ppm)
70 19 5754.984 -2.780
60 19 5754.978 -3.823
50 19 5754.982 -3.128
40 19 5754.984 -2.780
30 19 5754.986 -2.433
25 19 5754.981 -3.301
10 19 5754.983 -2.954
0 19 5754.985 -2.606
-10 19 5754.981 -3.301
-20 19 5754.983 -2.954

Reference Frequency: 802.11ac20 - 5745MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature Measured Frequency Deviation
¢C) (Vo) (MHz) (ppm)
70 19 5744 .981 -3.307
60 19 5744.979 -3.655
50 19 5744.978 -3.829
40 19 5744.985 -2.611
30 19 5744.988 -2.089
25 19 5744.986 -2.437
10 19 5744.985 -2.611
0 19 5744 .981 -3.307
-10 19 5744.976 -4.178
-20 19 5744.982 -3.133

R
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Reference Frequency: 802.11ac40 - 5755MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature Measured Frequency Deviation
(C) D<) (MHz) (ppm)
70 3.85 5754.984 -2.780
60 3.85 5754.979 -3.649
50 3.85 5754.988 -2.085
40 3.85 5754.987 -2.259
30 3.85 5754.981 -3.301
25 3.85 5754.983 -2.954
10 3.85 5754.984 -2.780
0 3.85 5754.982 -3.128
-10 3.85 5754.983 -2.954
-20 3.85 5754.988 -2.085

Reference Frequency: 802.11ac80 - 5775MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature Measured Frequency Deviation

¢C) (Vo) (MHz) (ppm)
70 3.85 5774.982 -3.117
60 3.85 5774.974 -4.502
50 3.85 5774.968 -5.541
40 3.85 5774.984 -2.771
30 3.85 5774.971 -5.022
25 3.85 5774.969 -5.368
10 3.85 5774.975 -4.329

0 3.85 5774.959 -7.100
-10 3.85 5774.968 -5.541
-20 3.85 5774.981 -3.290

R
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Temperature: 26 °C Relative Humidity: 54%

Pressure: 1012 hPa Test Voltage : AC 120V/60Hz

Note: Note: All channels have been tested, and only the worst test data is recorded in this report.

Extreme voltage frequency stability:

Reference Frequency: 802.11a - 5180MHz

Environment . Frequency Measure with Time Elapsed
Power Supplied —

Temperature Measured Frequency Deviation
(°C) (VDC) (MHz) (ppm)
25 21.85 5179.982 -3.475
25 19.95 5179.986 -2.703
25 19.00 5179.989 -2.124
25 18.05 5179.984 -3.089
25 16.15 5179.985 -2.896

Reference Frequency: 802.11n20 - 5180MHz

Environment . Frequency Measure with Time Elapsed
Power Supplied —

Temperature Measured Frequency Deviation
(°C) (VDC) (MHz) (ppm)
25 21.85 5179.986 -2.703
25 19.95 5179.984 -3.089
25 19.00 5179.983 -3.282
25 18.05 5179.984 -3.089
25 16.15 5179.982 -3.475

Reference Frequency: 802.11n40 - 5190MHz

Environment . Frequency Measure with Time Elapsed
Power Supplied ——

Temperature Measured Frequency Deviation
(C) (Vo) (MHz) (ppm)
25 21.85 5189.984 -3.083
25 19.95 5189.978 -4.239
25 19.00 5189.976 -4.624
25 18.05 5189.969 -5.973
25 16.15 5189.975 -4.817
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Reference Frequency: 802.11ac20 - 5180MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature Measured Frequency Deviation
(°C) (VDC) (MHz) (ppm)
25 21.85 5179.975 -4.826
25 19.95 5179.981 -3.668
25 19.00 5179.978 -4.247
25 18.05 5179.976 -4.633
25 16.15 5179.983 -3.282

Reference Frequency: 802.11ac40 - 5190MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature Measured Frequency Deviation
(°C) (i) (MHz) (ppm)
25 21.85 5189.985 -2.890
25 19.95 5189.976 -4.624
25 19.00 5189.987 -2.505
25 18.05 5189.984 -3.083
25 16.15 5189.986 -2.697

Reference Frequency: 802.11ac80 - 5210MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature Measured Frequency Deviation
(°C) (VDS (MHz) (ppm)
25 21.85 5209.991 -1.727
25 19.95 5209.984 -3.071
25 19.00 5209.979 -4.031
25 18.05 5209.983 -3.263
25 16.15 5209.992 -1.536

R
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Reference Frequency: 802.11a - 5745MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature Measured Frequency Deviation
(°C) (VDC) (MHz) (ppm)
25 21.85 5744 .975 -4.352
25 19.95 5744.976 -4.178
25 19.00 5744.981 -3.307
25 18.05 5744.972 -4.874
25 16.15 5744.969 -5.396

Reference Frequency: 802.11n20 - 5745MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature Measured Frequency Deviation
(C) M (MHz) (ppm)
25 21.85 5744.981 -3.307
25 19.95 5744.983 -2.959
25 19.00 5744.975 -4.352
25 18.05 5744.973 -4.700
25 16.15 5744.981 -3.307

Reference Frequency: 802.11n40 - 5755MHz
Environment . Frequency Measure with Time Elapsed
Power Supplied =

Temperature Measured Frequency Deviation
(C) HED (MHz) (ppm)
25 21.85 5754.985 -2.606
25 19.95 5754.979 -3.649
25 19.00 5754.982 -3.128
25 18.05 5754.987 -2.259
25 16.15 5754.983 -2.954

Reference Frequency: 802.11ac20 - 5745MHz
Environment . Frequency Measure with Time Elapsed
Power Supplied —

Temperature Measured Frequency Deviation
(°C) i) (MHz) (ppm)
25 21.85 5744.985 -2.611
25 19.95 5744.982 -3.133
25 19.00 5744.986 -2.437
25 18.05 5744973 -4.700
25 16.15 5744.975 -4.352

R
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Reference Frequency: 802.11ac40 - 5755MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature Measured Frequency Deviation
(°C) (VDC) (MHz) (ppm)
25 21.85 5754.983 -2.954
25 19.95 5754.982 -3.128
25 19.00 5754.981 -3.301
25 18.05 5754.979 -3.649
25 16.15 5754.986 -2.433

Reference Frequency: 802.11ac80 - 5775MHz

Environment

Power Supplied

Frequency Measure with Time Elapsed

Temperature Measured Frequency Deviation
(°C) (VDC) (MHz) (ppm)
25 21.85 5774.985 -2.597
25 19.95 5774.983 -2.944
25 19.00 5774.984 -2.771
25 18.05 5774.982 -3.117
25 16.15 5774.984 -2.771

R
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10. DUTY CYCLE

10.1 APPLIED PROCEDURES / LIMIT

Measurements of duty cycle and transmission duration shall be performed using one of the following
techniques:
a) A diode detector and an oscilloscope that together have a sufficiently short response time to
permit accurate measurements of the ON and OFF times of the transmitted signal.

b) The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing
between bins on the sweep are sufficient to permit accurate measurements of the ON and OFF
times of the transmitted signal:

1) Set the center frequency of the instrument to the center frequency of the transmission.
2) Set RBW =0OBW if possible; otherwise, set RBW to the largest available value.
3) Set VBW = RBW. Set detector = peak or average.

4) The zero-span measurement method shall not be used unless both RBW and VBW are
= 50/T and the number of sweep points across duration T exceeds 100. (For example, if
VBW and/or RBW are limited to 3 MHz, then the zero-span method of measuring the
duty cycle shall not be used if T'< 16.7 ps.)

10.2 DEVIATION FROM STANDARD

No deviation.

10.3 TEST SETUP

RF Test Spectrum
EUT System Analyzer

R



10.4 TEST RESULTS
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5.2G
Frequency Duty Cycle
Mode Result
(MHz) (%)
802.11a 5180 100 Pass
802.11n20 5180 100 Pass
802.11n40 5190 100 Pass
802.11ac20 5180 100 Pass
802.11ac40 5190 100 Pass
802.11ac80 5210 100 Pass
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802.11a

Keyvight Spectnum Anahyaer - Smept S
R

Center Freq 5.180000000 GHz _
PNO: Fast ~+—  17ig: Free Run
1FGainL ow #Atten: 30 0B

Ref Offset 2.65 dB
E 20.00 dBm
A -t A et ke g st

Center 5.180000000 GHz

#Avg Type: RMS

Span 0 Hz,
Sweep 100.0 ms (1001 pts)

#VEBW 8.0 MHz

FUNCTION VALUE

sTans

802.11n20

PO Tost ~+-  Trig: FraeRun
A1

Center 5.180000000 GHz

#Avy Type: RMS

Mkr1 50.00 ms|
17.94 dBm

R

Span 0 Hz,
Sweep 100.0 ms (1001 pts)

#VBW 8.0 MHz

stans
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802.11n40

Keysight Spectrum Analyzer - SweptSA
AL

Center 5.190000000 GHz

#Avg Type: RMS
s Trig: FreeRun
2Atten: 30 4B

Span 0 Hz,
Sweep 100.0 ms (1001 pts)

802.11ac20

Center 5.180000000 GHz

#Avg Type: RMS
Trig: Free Run
2Atten: 30 4B

#VBW 8.0 MHz

Span 0 Hz,
Sweep 100.0 ms (1001 pts)

sTATS
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802.11ac40

Keysight Spectrum Analyzer - SweptSA
AL

Center Freq 5.190000000 GHz ~
PMO:Fast ~+-  Trig: FreeRun
IF Gain:Low BAtten: 30 dB

Ref Offset 2.66 dB

Ref 20.00 dBm
Bt LRELZOD0 B ittt mniiy

1

Center 5.190000000 GHz
#VBW 8.0 MHz

#Avg Type: RMS

Span 0 Hz,
Sweep 100.0 ms (1001 pts)

FUNCTION VALUE

802.11ac80

e e s B
7
Center Freq 5.210000000 GHz i}
PHO: Fost —»-  Trig: FreeRun
IF Gain:Low BAten: 30 dB

Ref Offset 2.66 dB
00

Center 5.210000000 GHz
#VBW 8.0 MHz

#Avg Type: RMS

Span 0 Hz,
Sweep 100.0 ms (1001 pts)

Note: All channel have been tested, and the report only reflects the worst case data.

Duty Cycle= Ton /Total*100%
Duty Cycle Correction Factor = 10log (1/Duty Cycle)
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5.8G
Frequency Duty Cycle
Mode Result
(MHz) (%)
802.11a 5745 100 Pass
802.11n20 5745 100 Pass
802.11n40 5755 100 Pass
802.11ac20 5745 100 Pass
802.11ac40 5755 100 Pass
802.11ac80 5775 100 Pass

R
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802.11a

eysight Spectrum Analyzer - Swept SA
AL

Center Freq 5.745000000 GHz

Ref Offset 3.01 dB
Ref 20.00 dBm
AR

R e e e

Mkr1
1

et s

Center 5.745000000 GHz Span 0 Hz
#VBW 8.0 MHz Sweep 100.0 ms (1001 pts),

802.11n20

Wepight Spectrum Ansyae - Swept
Al T =
Center Freq 5.745000000 GHz #Avg Type: RMS
Ref Offset 3.01 dB Mkr1 50.00 ms
! 1

Ref 20.00 dBm 8.10 dBm|

i e e e

Center 5.745000000 GHz Span 0 Hz
#VBW 8.0 MHz Sweep 100.0 ms (1001 pts),
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802.11n40

Keysight Spectrum Analyzer - SweptSA
AL

Ref Offset 2.9 dB
Ref 20.00 dBm

A

Center 5.755000000 GHz

#Avg Type: RMS
s Trig: Free Run
2Auen: 30 4B

0 ms

15.15 dBm

SV ISR MR, & PSSP T —

Span 0 Hz,
Sweep 100.0 ms (1001 pts)

802.11ac20

Ref Offset 2.9 dB
Ref 20.00 dBm

A

Center 5.755000000 GHz

#Avg Type: RMS
Trig: Free Run
2Auen: 30 4B

Mkr1 50.00 ms|

15.15 dBm

SV ISR MR, & PSSP T e

Span 0 Hz
#VBW 8.0 MHz Sweep 100.0 ms (1001 pts)|

sTATS
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802.11ac40

Keysight Spectrum Analyzer - SweptSA
AL

Center Freq 5.755000000 GHz

Ref Offset 2.9 dB
Ref 20.00 dBm

| ST ——

Center 5.755000000 GHz

#Avg Type: RMS
PO Fast s Trig: Free Run
1FGainLow 2Auen: 30 4B

S 4 e "

#VBW 8.0 MHz

Span 0 Hz,
Sweep 100.0 ms (1001 pts)

FUNCTION VALUE

802.11ac80

Keysight Spectrum Analyzer - SweptSA
AL

Center Freq 5.775000000 GHz

Ref Offset 287 dB
Ref 20.00 dBm

i mnan e

Center 5.775000000 GHz

#Avg Type: RMS
PO Fast s Trig: Free Run
1FGainLow 2Auen: 30 4B

#VBW 8.0 MHz

Span 0 Hz,
Sweep 100.0 ms (1001 pts)

Note: All channel have been tested, and the report only reflects the worst case data.

Duty Cycle= Ton /Total*100%
Duty Cycle Correction Factor = 10log (1/Duty Cycle)
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11.ANTENNA REQUIREMENT

Standard requirement: FCC Part15 C Section 15.203

15.203 requirement:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the responsible party shall
be used with the device. The use of a permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator, the manufacturer may design the unit so that a broken antenna can be replaced by the user, but the
use of a standard antenna jack or electrical connector is prohibited.

EUT Antenna:

The antenna is FPCB Antenna, the best case gain of the antenna A/B is 5.2G: 2.14dBi, 5.8G: 3.47dBi, reference to the
appendix Il for details
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12. TEST SETUP PHOTO
Reference to the appendix | for details.
13. EUT CONSTRUCTIONAL DETAILS

Reference to the appendix Il for details.

XK KX END OF REPORT 6% % %% %




