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802.11n(HT40)

802.11ac(HT20)

[ Feysight Spectrum Analyzes - Swept SA
AL 5

Center Freq 5.190000000 GHz #avg Type: RS
Pl t)=

= Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

AMkr3 40.96 MHz|
Ref Offset 8.76 dB P
giv__Ref 20.00 dBm 2.305 dB

(AFFRIA, | s [ o
| y
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‘Center 5.19000 GHz Span 80.00 MHz;
#Res BW 430 kHz #VBW 1.3 MHz Sweep (#Swp) 1.000 ms (1001 pts)|

KR MODE NCTION | FUNCTION WITH.

1IIIII S|69 52 GHZ 261E§dBm

Center Freq|
5.190000000 GHz|

I—

StartFreq
5.150000000 GHz|

[ Feysight Spectrum Analyzes - Swept SA
AL 5

Center Freq 5.180000000 GHz § #Avg Type: RMS
PNO: Fast ~»— 1rig: FreeRun Avg|Hold: 100/100
FGsindow  #Atten: 30 dB

Ref Offset 10.21 dB
Ref 20.00 dBm

Center Freq|
5.180000000 GHz|

I—

StartFreq
5.160000000 GHz|

Span 40.00 MHz;
#VBW 680 kHz Sweep (#Swp) 1.000 ms (1001 pts)|

FUNCTION | FUNCTIONWOTH
_
[f] 617676GHzl _ 0309dBm[ [ T |
[fla) 19a4MHz{8) o379eB [ T |
——_
rr r  r °r 1]
rr r  r °r 1]
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[ Feysight Spectrum Analyzes - Swept SA
AL 5

Center Freq 5.230000000 GHz #avg Type: RS
Pl t)=

= Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

Ref Offset 9.98 dB
div__Ref 20.00 dBm

Yo i o

‘Center 5.23000 GHz Span 80.00 MHz;
#Res BW 430 kHz #VBW 1.3 MHz Sweep (#Swp) 1.000 ms (1001 pts)|
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Center Freq|
5.230000000 GHz|

I—

StartFreq
5.190000000 GHz|

[ Feysight Spectrum Analyzes - Swept SA
AL 5

Center Freq 5.220000000 GHz § #Avg Type: RMS
PNO: Fast ~»— 1rig: FreeRun Avg|Hold: 100/100
FGsindow  #Atten: 30 dB

Auto Tune|
AMkr3 19.44 MHz|
Ref Offset 986 dB -
Ref 20.00 dBm 0.281 dB

Center Freq|
5.220000000 GHz|

I—

StartFreq
5.200000000 GHz|

‘Center 5.22000 GHz Span 40.00 MHz;
#Res BW 220 kHz #VBW 680 kHz Sweep (#Swp) 1.000 ms (1001 pts)|

FUNCTION | FUNCTIONWOTH

1IN _
[f] 621672GHz|  0466dBm| [ T |
[fla) 19a4mHz{a) o281g8[ [ T |
rr o r o °r 1]
rr r  r °r 1]
rr r  r °r 1]
rr r  r °r 1]

CH44

[ Feysight Spectrum Analyzes - Swept SA

- N L h 10:53:03 AM Dec 14,
Center Freq 5.240000000 GHz #Avg Type: RMS T
PNO: Fast ~»— 11ig: Free Run Avg|Hold: 100/100
IFGainlow  #Atten: 30 dB
o AMKr3 19.44 MHZ
Ref Offset 8.98 dB 5
Ref 20,00 dBm 0.522 dBj

Center Freq|
5.240000000 GHz

| m—

StartFreq

Span 40,00 MHz
#VBW 680 kHz Sweep (#Swp) 1.000 ms (1001 pts)

FUNCTION WOTH
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802.11ac(HT40)

802.11ac(HT80)

#Avg Type: RMS

Certer Fre: q 5.180000000 GHz
Avg|Hold: 100/100

PNO: Fast ~—

3 Trig: Free Run
IFGainow

#Atten: 30 dB

Ref Offset 9.76 dB
Ref 20.00 dBm

Center Freq|

5.190000000 GHz|

Center 5.19000 GHz
HiRes BW 430 kHz

Span 80.00 MHz

#VBW 1.3 MHz Sweep (#Swp) 1.000 ms (1001 pts)|

W W L 3 v FUNCTION WIOTH
1 MEEENG 516936 GHz|  -25503 dBm

| N (17 6.186 00 GHz 20,148 dBm

1 18] 4136 MHz[(8)  0219dB
N A

FUNCTION

juse STATUS

#Avg Type: RMS
AvglHold: 1001100

Certer Fre: q 5.210000000 GHz
PNO: Fast -+

3 Trig: Free Run
IFGainow

#Atten: 30 dB

Auto Tune|

Ref Offset 9.86 dB
Ref 20.00 dBm

Center Freq|
5.210000000 GHz|

I—

StartFreq
5.130000000 GHz|

et pobe
|3

bl o
StopFreq
5.280000000 GHz|

Center 5.21000 GHz
HiRes BW 820 kHz

Span 160.0 MHz

#VBW 2.7 MHz Sweep (#Swp) 1.000 ms (1001 pts)|

W W L 3 v FUNCTION | FUNCTION WOTH
1 MEEENG 516904 GHz|  -25808 dBm
| N (17 6.188 88 GHz 20.398 dBm

[Ty £1.92 MHz[[A] -0.438 dB|
I I I

CH38

#Avg Type: RMS

Center Fre q 5.230000000 GHz
Avg|Hold: 100/100

PNO: Fast ~—
IFGain:Low

Trig: Free Run
#htten: 30 4B

Ref Offset 9.98 dB
Ref 20.00 dBm

Center Freq|
e P 5.230000000 GHz|

v ‘ I—

Yol e |

Center 5.23000 GHz Span 80.00 MHz| CF Step
HRes BW 430 kHz #VBW 1.3 MHz Sweep (#Swp) 1.000 ms (1001 pts) 8.000000 MHz
Auto Man

W W L 3 v FUNCTION WIOTH
1 MEEENG 520936 GHz|  -26.011 dBm

| N (17 624112 GHz 20.155 dBm

1 18] 41,60 MHz (& 0.331 dB|
N A

FUNCTION
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4.6 Minimum Emission Bandwidth (6dB Bandwidth)
Limit
Within the 5.725-5.85 GHz band, the minimum 6 dB bandwidth of U-NII devices shall be at least 500 kHz.

Test Procedure

Set resolution bandwidth (RBW) = 100 kHz

Set the video bandwidth 3 x RBW.

Detector = Peak.

Trace mode = Max hold.

Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the
maximum level measured in the fundamental emission.

agrwNE

Test Configuration

EuT ANALYZER
Test Results

Type Bands Channel ol I?ﬁr;ci\)/vidth (LKIES Result

149 16.480

802.11a U-NII 3 157 16.480

165 16.520

149 17.680

802.11n(HT20) U-NII 3 157 17.720

165 17.720

151 36.400
802.11n(HT40) U-NII 3 >500KHz Pass

159 36.400

149 17.720

802.11ac(HT20) U-NII 3 157 17.720

165 17.640

151 36.400

802.11ac(HT40) U-NII 3
159 36.400
802.11ac(HT80) U-NII 3 155 76.320

Test plot as follows:
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802.11a 802.11n(HT20)

[ Feysight Spectrum Analyzes - Swept SA i [ Feysight Spectrum Analyzes - Swept SA
AL AL

Center Freq 5.745000000 GHz #hvg Type: AMS - Center Freq 5.745000000 GHz #hvg Type: AMS

‘PNO: Fast —e- Trig: FreeRun Avg|Hold: 100/100 ‘PNO: Fast —e- Trig: FreeRun Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB IFGain:Low #Artten: 30 dB

Ref Offset 9.89 dB . Ref Offset 9.89 dB
div__Ref 20.00 dBm - 0 dBidiv__Ref 20.00 dBm

Center Freq| Center Freq|

5.745000000 GHz| 5.745000000 GHz|
StartFreq StartFreq
5.725000000 GHz| 5.725000000 GHz|

L e T el

StopFreq| StopFreq|

‘Center 5.74500 GHz Span 40.00 MHz; ‘Center 5.74500 GHz Span 40.00 MHz;
#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 3.867 ms (1001 pts)| #Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 3.867 ms (1001 pts)|

C FUNCTION WOTH e P FUNCTION WOTH
1 IIIII__ 1 IIIII_

[f] 674668GHz|  6419dBm| [ T | 2 T | 6484dBm| [ 0 0000 |
: -—_ ey A1 1[f(A)  1768MHz[(A) 011648 [ 00T |
rr 0 r 1 rr o r o r 1
rr r  r °r 1]
rr r  r °r 1]
rr r  r °r 1]
rr r  r °r 1]

CH149 CH149

[ Feysight Spectrum Analyzes - Swept SA [ Feysight Spectrum Analyzes - Swept SA
AL AL

Center Freq 5.785000000 GHZ ) #Avg Type: RMS Center Freq 5.785000000 GHz ) #Avg Type: RMS
o fast ~»- Trig: FreeRun Avg|Hold: 100/100 ‘PNO: Fast —e- Trig: FreeRun Avg|Hold: 100/100
#Atten: 30 dB #Atten: 30 dB
Ref Offset 10.48 dB Ref Offset 10.48 dB
0 deidiv__Ref 20.00 dBm Ref 20.00 dBm

CenterFreq CenterFreq
5.785000000 GHz| 5.785000000 GHz|
i = e i
StartFreq StartFreq
5.765000000 GHz| 5.765000000 GHz|

A
i
Lt o gt

StopFreq|

‘Center 5.78500 GHz Span 40.00 MHz;
#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 3.867 ms (1001 pts)|

‘Center 5.78500 GHz Span 40.00 MHz;
#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 3.867 ms (1001 pts)|

FUNCTION WOTH

_

| __5266Bm| [ [ 00|
—_
_——_
rr r  r °r 1]
rr r  r °r 1]
rr r  r °r 1]

FUNCTIDN WOTH

1 IIIII_
[f]  679162GHz|  6065dBm| [ T |
[f1a) 1648 MHz[(A) 09918 [ T |
_——_
rr r  r °r 1]

CH157 CH157

[ Feysight Spectrum Anaiyzer - Swept 54

#Avg Type: RMS Center Freq 5.825000000 GHz #Avg Type: RMS
Trig: Free Run AvglHold: 100/100 o Fast —+- Trig: FreeRun AvglHold: 100/100

O: Fast ~+—
IFGain-Low #Atten: 30 dB IFGain-Low #Atten: 30 dB

3
Ref Offset 1079 dB 9L Ref Offset 1079 dB <
Ref 20.00 dBm 0.236 dB 0 Ref 20.00 dBm 0.231 dB

Center Freq| Center Freq|
5.825000000 GHz { A 5.825000000 GHz

StartFreq StartFreq
5.805000000 GHz| 5.805000000 GHz|

Span 40,00 MHz Span 40,00 MHz
#VBW 300 kHz Sweep (#Swp) 3.867 ms (1001 pts) ! #VBW 300 kHz Sweep (#Swp) 3.867 ms (1001 pts)

FUNCTION WOTH UNCTIO - I FUNCTION WOTH
6.816 76 GHz.
5.826 68 GHz

MHz (A) -ILZSEdB
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802.11n(HT40) 802.11ac(HT20)

[ Feysight Spectrum Analyzes - Swept SA E [ Feysight Spectrum Analyzes - Swept SA
AL 5 AL 5

Center Freq 5.755000000 GHz #hvg Type: AMS oo Center Freq 5.745000000 GHz #hvg Type: AMS
Pl t)=

™ Trig: FreeRun Avg|Hold: 100/100 PNO:Fast ~#- Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB IFGsinlow #Atten: 30 B

Auto Tune|
Ref Offset .99 dB - Ref Offset .99 dB AMEr3 17.72 MHz
div__Ref 20.00 dBm 3 0dBidiv  Ref 20.00 dBm -0.661 dB|

Center Freq| Center Freq|

. 5.755000000 GHz| 5.745000000 GHz|
3
N — (U | § i
StartFreq StartFreq
5.715000000 GHz| 5.725000000 GHz |

.«"
i i Ll LT N

‘Center 5.75500 GHz Span 80.00 MHz; ‘Center 5.74500 GHz Span 40.00 MHz;
#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 7.667 ms (1001 pts)| #Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 3.867 ms (1001 pts)|
FUNCTION | FUNCTIONWOTH

536 dBm| |

KR MODE NCTION | FUNCTION WITH.

1IIIII 684GHz| A4 znsdam

CH151 CH149

[ Feysight Spectrum Analyzes - Swept SA E [ Feysight Spectrum Analyzes - Swept SA
AL 5 AL 5

Center Freq 5.795000000 GHz #hvg Type: AMS oo Center Freq 5.785000000 GHz #hvg Type: AMS
Pl t)=

™ Trig: FreeRun Avg|Hold: 100/100 PNO:Fast ~#- Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB IFGsinlow #Atten: 30 B

AMkr3 36.40 MHz
Ref Offset 10.48 dB
div__Ref 20.00 dBm -1.091 dB|

Auto Tune
AMkr3 17.72 MHz
Ref Offset 10.48 dB
Ref 20.00 dBm 0.107 dB

Center Freq| Center Freq|
6.795000000 GHz| 6.785000000 GHz|
StartFreq StartFreq
5.755000000 GHz, 5.765000000 GHz,

/ /
Y "
i Prprcissscipet? - R

‘Center 5.79500 GHz Span 80.00 MHz; ‘Center 5.78500 GHz Span 40.00 MHz;
#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 7.667 ms (1001 pts)| #Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 3.867 ms (1001 pts)|

FUNCTION | FUNCTIONWOTH
_
[f]  677964GHz|  6269dBm| [ T |
[fl@a)  1772MHe[8) oto7eB [ 0T |
_——_
rr r  r °r 1]
rr r  r °r 1]
rr r  r °r 1]

KR MODE NCTION | FUNCTIONWOTH
1 IIIII_
[f]  679092GHz|  8266dBm| [ T |
[fa)  3640MHz[(A) 091gB[ [ T |
_——_
rr r  r °r 1]
rr r  r °r 1]
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[ Feysight Spectrum Analyzes - Swept SA

11:03:36 AM Dec 14,

Center Freq 5.825000000 GHz #Avg Type: RMS
'PNO: Fast ~#- Trig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 30 dB

orect 107 AMKr3 17.64 MHZ
Ref 20,00 GBm -0.157 dB

Center Freq|
5.825000000 GHz

| m—

StartFreq
5.805000000 GHz|

g brnit e s

Span 40,00 MHz
#VBW 300 kHz Sweep (#Swp) 3.867 ms (1001 pts)

FUNCTION WOTH
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802.11ac(HT40)

802.11ac(HT80)

[ Keysight Spectrum Analyzer - Swept SA
RL R 5 al
Center Freq 5.755000000 GHz #Avg Type: RMS

‘PNO: Fast ~w= Trig: Free Run Avg|Hold: 100/100
IFGain-Low #Atten: 30 dB

Ref Offset 9.89 dB
Ref 20.00 dBm

e Mt Tt &

Center 5.75500 GHz

Span 80.00 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 7.667 ms (1001 pts)|

W W L 3 v
1 MEEENG 573684GHz|  -14.352 dBm
| N (17 6.757 16 GHz 9.351 dBm

1 18] 36.40 MHz (A 0.205 B
N A

FUNCTION | FUNCTIONWIDTH

Center Freq|
5.755000000 GHz|

[ Keysight Spectrum Analyzer - Swept SA
RL R 5 al
Center Freq 5.775000000 GHz #Avg Type: RMS

‘PNO: Fast ~w= Trig: Free Run Avg|Hold: 100/100
IFGain-Low #Atten: 30 dB

Ref Offset 10.56 dB
Ref 20.00 dBm

| ISR PRSI

Center 5.77500 GHz Span 160.0 MHz;
#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 15.33 ms (1001 pts)|

FUNCTION | FUNCTIONWIDTH

- = -
[f|  573692GHz|  -A7A417dBm| |
[f]  675468GHz|  -11.686dBm| |
[f1(A)  7632MHz[{A)  0465dB] |
) A A
I
I
I

Auto Tune|

Center Freq|
5.775000000 GHz|

I—

StartFreq
5.695000000 GHz|

f Feysight Spectrum Analyzer - Swept SA
RL R A
Center Freg 5.795000000 GHz #Avg Type: RMS

'PNO: Fast -+ Trig: Free Run Avg|Hold: 1001100
IFGain-Low #htten: 30 dB

Ref Offset 10.48 dB AM

Ref 20.00 dBm

:"
Fltpatb il

Center 5.79500 GHz

krd 36.40 MHz
-1.098 dBj

L T

Span 80.00 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 7.667 ms (1001 pts)

MK MODE TRC| SCL X FUNCTION | FUN JDTH

FUNC LUE

jU N [1f  5776BAGHz| -12864dBm| | [ |

Ppd N [1[f]  6579716GHz|  BA77dBm[ [ T |

A [ f (Al  3640MHz[(A] 10988 [ 0 |
S A

Center Freq|
5.795000000 GHz!

Shenzhen CTA Testing Technology Co., Ltd.
Room 106, Building 1, Yibaolai Industrial Park, Qiaotou Community, Fuhai Street, Bao’an District, Shenzhen, China
Tel:+86-755 2322 5875 E-mail:cta@cta-test.cn Web:http://www.cta-test.cn




Report No.: CTA22102000303 Page 37 of 40

4.7 Frequency Stability

LIMIT

Manufacturers 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 users
manual.

TEST CONFIGURATION

Temperature Chamber

Spectrum analyzer EUT

AN

Att.

Variable Power Supply
TEST PROCEDURE

Frequency Stability under Temperature Variations:

The equipment under test was connected to an external AC or DC power supply and input rated voltage. RF
output was connected to a frequency counter or spectrum analyzer via feed through attenuators. The EUT
was placed inside the temperature chamber. Set the spectrum analyzer RBW low enough to obtain the
desired frequency resolution and measure EUT 20°C operating frequency as reference frequency. Turn EUT
off and set the chamber temperature to -30°C. After the temperature stabilized for approximately 30 minutes
recorded the frequency. Repeat step measure with 10°C increased per stage until the highest temperature of
+50°C reached.

Frequency Stability under Voltage Variations:

Set chamber temperature to 20°C. Use a variable AC power supply / DC power source to power the EUT and
set the voltage to rated voltage. Set the spectrum analyzer RBW low enough to obtain the desired frequency
resolution and recorded the frequency.

Reduce the input voltage to specify extreme voltage variation (£ 15%) and endpoint, record the maximum
frequency change.

TEST RESULTS

Record worst case as below:
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Reference Frequency: 802.11ac channel=36 frequency=5180MHz

. Frequency error .
Voltage (V) Temperature (‘C) i opm Limit (ppm) Result
-30 109.03 0.021048
-20 171.46 0.033100
-10 138.94 0.026822
0 111.47 0.021519
AC120 10 142.35 0.027481 Within the
20 98.61 0.019037 band of Pass
30 165.79 0.032006 operation
40 127.20 0.024556
50 126.85 0.024488
AC132 25 193.14 0.037286
AC108 25 115.37 0.022272

Reference Frequency: 802.11ac channel=149 frequency=5745MHz

. Frequency error .
Voltage (V) Temperature (C) iz opm Limit (ppm) Result
-30 134.98 0.023495
-20 127.35 0.022167
-10 165.16 0.028748
0 166.58 0.028996
AC120 10 132.74 0.023105 Within the
20 128.24 0.022322 band of Pass
30 113.50 0.019756 operation
40 168.43 0.029318
50 157.01 0.027330
AC132 25 148.87 0.025913
AC108 25 117.20 0.020400
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5 Test Setup Photos of the EUT
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6 Photos of the EUT

Reference to the test report No. CTA22102000301
End of Report **rkkkkikkiitokiieioik
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