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802.11a 802.11n(HT20)

[ Keysight Spectrum Analyzer - Swept S4
AL

Ceter Freq 5.180000000 GHz

[ Keysight Spectrum Analyzer - Swept S4
AL

Ceter Freq 5.180000000 GHz

A

A
#Avg Type: RMS

#Avg Type: RMS

PO Tant re Trig: FreeRun AvglHold: 311/500 PNO: Fast ~»- 1rig: FreeRun AvglHold: 311/500
FGainlon _#Atten: 30 dB FGainlon _#Atten: 30 dB
AMKr3 22,56 MHZ]
Ref Offset 1 dB Ref Offset 1 dB
Ref 20.00 dBm i Ref 20.00 dBm 0.473 dB
CenterFreq| CenterFreq|
5.180000000 GHz 5.180000000 GHz
StartFreq StartFreq
5.160000000 GHz, 5.160000000 GHz,
Stop Freq| Stop Freq|
5.200000000 GHz, 5.200000000 GHz,
Span 40.00 MHz] CF Step Span 40.00 MHz] CF Step
#VBW 620 kHz Sweep 1.000 ms (1001 pts) IR U TTEH #VBW 620 kHz Sweep 1.000 ms (1001 pts){SRL TR
- - Auto Man - - - - Auto Man
| s | s
Freq Offset Freq Offset
0Hz| 0Hz|
Scale Type Scale Type
Log Log Lin
=

CH36 CH36

=

[ Keysight Spectrum Analyzer - Swept S4 [ Keysight Spectrum Analyzer - Swept S4
AL AL

Center Freq 5.200000000 GHz

#Avg Type: RN'S Center Freq 5.200000000 GHz #Avg Type: RN'S

PNO: Fost —+- Trig: FreeRun Avg|Hold: 2981500 PNO: Fost —r- Trig: FreeRun Avg|Hold: 3111500
IF Gain:Low #Atten: 30 dB IF Gain:Low #Atten: 30 dB
Auto Tune T Auto Tune
Ref Offset 1 dB Ref Offset 1 dB AMkr3 23.20 ‘I"u'l Z]
dEidy_Ref 20.00 dBm 1.159 dB| dEidy_Ref 20.00 dBm 0.113
CenterFreq| CenterFreq|
5200000000 GHz - B 5200000000 GHz
| |
StartFreq StartFreq
5180000000 GHz 5180000000 GHz
Stop Freq Stop Freq
5.220000000 GHz, 5.220000000 GHz,
Span 40.00 MHz CFStep, iCenter 5.20000 GHz CFStep,
#VBW 620 kHz Sweep 1.000 ms (1001 pts)JRRETT T HRes BW 220 kz #VBW 620 kHz 4000000 Mz
Auto Man - - - - Auto Man
| s | s
Freq Offset E Freq Offset
0Hz 0Hz
Scale Type Scale Type
Log Lin Log Lin
= Tpsms _ = Tpsms _

[ Feysight Spectrum Analyzes - Swept SA
RL

[ eysght Spectrum Analyzer - Swept 54
1 : AL
Center Freq 5.240000000 GHz

Cerer Freq 5.240000000 GHz
P

PNO: Fost —+- Trig: FreeRun Avg|Hold: 312/500 Fost —+- Trig: FreeRun Avg|Hold: 3121500
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
AMKr3 22.00 MHZ
Ref Offset 1 dB Ref Offset 1 dB
dEidy_Ref 20.00 dBm 0.522 dB| Ref 20.00 dBm
CenterFreq| CenterFreq|
5240000000 GHz 5240000000 GHz
| |
StartFreq StartFreq
5220000000 GHz 5220000000 GHz
Stop Freq Stop Freq
5.260000000 GHz, 5.260000000 GHz,
Span 40.00 MHz CFStep Span 40.00 MHz CFStep
#VBW 620 kHz Sweep 1.000 ms (1001 pts 4000000 MHz #VBW 620 kHz Sweep 1.000 ms (1001 pts 4000000 Mz
- - Auto Man - - Auto Man
| s | s
Freq Offset Freq Offset
0Hz| 0Hz|
Scale Type Scale Type
Log Lin Log Lin
= _ = b |
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802.11n(HT40) 802.11ac(HT20)

[ Veysiahr Spectrum Ansyer - Swepr 4
R

Ceter Freq 5.180000000 GHz

[ Veysiahr Spectrum Ansyer - Swepr 4
R

Ceter Freq 5.190000000 GHz

A
#Avg Type: RMS

A A 0244

#Avg Type: RMS

e e Trig: FresRun AvglHold: 311/500 PNO: Fost >+ Trig: FreeRun AvglHold: 308/500
(FGainlow _#Atten: 30 9B (FGainlow _#Atten: 30 9B
AMkKr3 23.08 MHZ
Ref Offset 1 dB Ref Offset 1 dB
i Ref 20.00 dBm i Ref 20.00 dBm -0.946 dB|
CenterFreq CenterFreq
5.180000000 GHz 5.180000000 GHz
StartFreq StartFreq
5.160000000 GHz 5.160000000 GHz
e Py et I I
Stop Freq Stop Freq
5230000000 GHz 5200000000 GHz
| EE——— | EE———
Center 5.19000 GHz Span 80.00 MHz] CF Step Span 40.00 MHz] CF Step
HRes BW 430 kHz #VBW 1.2 MHz Sweep 1.000 ms (1001 pts| 8000000 Mz #VBW 620 kHz Sweep 1.000 ms (1001 pts| 4000000 MHz
- - Auto Man - Auto Man
e | (0 N [1 ¢  516840GHz  -26476dBm| | | —
5178 80 GHz| 136 dBm| I
Freq Offset 23,08 MHz (Al __-0.946dB, I e e
0Hz . L 0Hz
|\ |\
Scale Type Scale Type
Log Lin| Log Lin|
o= | =z |

CH38 CH36

[ Veysiahr Spectrum Ansyer - Swepr 4
R

Center Freq 5.230000000 GHz

[ Keysight Spectrum Analyzer - Swept 54
i &
Center Freq 5.200000000 GHz #Avg Type: RMS

A
#Avg Type: RMS

PNO: Fost —+- Trig: FreeRun Avg|Hold: 3131500 T ¢ PNO: Fost —r- Trig: FreeRun AvglHold: 313/500 ¢
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Auto Tune 26 Auto Tune
Ref Offset 1 dB Ref Offset 1 dB AMkr3 22.76 MHZ
v Ref 20,00 dBm 0.081d #E/d__Ref 20,00 dBm -0.195 dB
CenterFreq CenterFreq
6.230000000 GHz 5200000000 GHz
i
StartFreq StartFreq
5.190000000 GHz, 5.180000000 GHz,
IEEE—— IEEE——
Stop Freq Stop Freq
5.270000000 GHz| 5220000000 GHz|
I I
Span 80.00 MHz CF Step Span 40.00 MHz CF Step
#VBW 1.2 MHz Sweep 1.000 ms (1001 pts] 8000000 MHz, #VBW 620 kHz pts] 4000000 MHz
- Auto Man — Auto Man
523608GHz| __ -1.060 dBm | I 520128GHz| __ -0.032dBm| I
41,52 MHz (4] 0.081d8] T Freq Offset! 2276 MHz (Al -0.195 dB] T Freq Offset!
L Il 0Hz . L 0Hz
I ———| I ———|
Scale Type Scale Type
Log Lin| Log Lin
& Tpsns _ & Tpsns |

[ eysght Spectrum Analyzer - Swept 54
AL :
Center Freq 5.240000000 GHz

PNO: Fast ~+— 111g: FreeRun
IFGainLow __ #Atten: 30 dB

Auto Tune!
Ref Offset 1 dB
idiv__Ref 20.00 dBm

CenterFreq|
6.240000000 GHz

AvglHold: 313/500

I

StartFreq
5.220000000 GHz|

I
Stop Freq|
5.260000000 GHz,

Center 5.24000 GHz Span 40.00 MHz; CF Step
#Res BW 220 kHz #VBW 620 kHz Sweep 1.000 ms (1001 pts; 4000000 MHz|

Freq Offset
0Hz

Scale Type
Log Lin|
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802.11ac(HT40)

802.11ac(HT80)

[ Veysiahr Spectrum Ansyer - Swepr 4
) 3

AL E a Y
Center Freq 5.190000000 GHz #Avg Type: RMS
PNO: Fast ~»- 1rig: FreeRun AvglHold: 3121500

IFGain:Low #Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.19000 GHz

#Res BW 430 kHz #VBW 1.2 MHz Sweep 1.000 ms (1001 pts), 8.000000 MHz|

Center Freq|
5.180000000 GHz

StartFreq
5150000000 GHz

StopFreq
5230000000 GHz

Span 80.00 MHz| CF Step

FUNCTION WIDTH

5185 28 GHz -0.089 dBm|
4112 Mz 0,981 4B/

~ |auto Man

Freq Offset
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[Pt |
Scale Type
Log Lin|
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[ Veysiahr Spectrum Ansyer - Swepr 4
) 3

AL E . Y

Center Freq 5.210000000 GHz #Avg Type: RMS
PNO: Fast ~»- 171G FreeRun AvglHold: 3111500
IFGain:Low #Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

)
e ‘L.—n-q-.uu,_,‘..‘..m,,uu

Center 5.21000 GHz Span 160.0 MHz;
#Res BW 820 kHz #VBW 2.7 MHz Sweep 1.000 ms (1001 pts),

E ¥ FUNCTION WIDTH
I 5222 80 GHz | -1.043 dBm il
82,88 MHz_(A) 0,187 dB,

= s

5.210000000 GHz|

5.130000000 GHz|

Log
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StartFreq

StopFreq

Scale Type
Lin|
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[ Keysight Spectrum Analyzer - Swapt 54
o L R a &
Center Freq 5.230000000 GHz #Avg Type: RMS

PNO; Fast ~+- 11ig: FreeRun AvglHold: 310/500
IFGain:Low #Atten: 30 dB

AMkr3 41.12 MHZ]

Ref Offset 1 dB
Ref 20.00 dBm

#VBW 1.2 MHz Sweep 1.000 ms (1001 pts), 8.000000 MHz|

0.038 dB

CenterFreq|
6.230000000 GHz|

StartFreq
£6.150000000 GHz|

|
StopFreq
5.270000000 GHz

Span 80.00 MHz| CF Step

9 60 GH A9
523216 GHz | -1.357 dBm
41,12 MHz_ () 0038dB,

~ |auto Man

Freq Offset
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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

agrLONE

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.

Test Configuration

EuT ANALYZER
Test Results
Temperature 22.8C Humidity 56%
Test Engineer Moon Tan Configurations WLAN 5G
Type Bands Channel £l I?ch;\)/vidth (I‘Pérl_r;'zt) Result
149 16.080
802.11a U-NII 3 157 15.360
165 15.160
149 16.520
802.11n(HT20) U-NII 3 157 15.160
165 13.280
151 36.240
802.11n(HT40) U-NII 3 2500KHz Pass
159 36.160
149 15.960
802.11ac(HT20) U-NII 3 157 17.120
165 15.200
151 35.840
802.11ac(HT40) U-NII 3
159 36.080
802.11ac(HT80) U-NII 3 155 75.520

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

[ Keysight Spectrum Analyzer - Swept S4
AL

Ceter Freq 5.745000000 GHz

[ Keysight Spectrum Analyzer - Swept S4
AL

Ceter Freq 5.745000000 GHz

A

A
#Avg Type: RMS

#Avg Type: RMS

PO Tant re Trig: FreeRun AvglHold: 335/500 PNO: Fast ~»- 1rig: FreeRun AvglHold: 333/500
FGainlon _#Atten: 30 dB FGainlon _#Atten: 30 dB
Ref Offset 1 dB Ref Offset 1 dB
Ref 20.00 dBm Ref 20.00 dBm 0.560 dB
CenterFreq| CenterFreq|
5.745000000 GHz 5.745000000 GHz
StartFreq StartFreq
5.726000000 GHz, 5.726000000 GHz,
Stop Freq| Stop Freq|
5765000000 GHz, 5765000000 GHz,
Span 40.00 MHz] CF Step Center 5.74500 GHz Span 40.00 MHz] CF Step
#VBW 300 kHz Sweep 3.867 ms (1001 pts){IRRCL T T HRes B 100 kHz #VBW 300 kHz Sweep 3.867 ms (1001 pts){IRRCL T T
- - Auto Man - - - - Auto Man
| s | s
Freq Offset Freq Offset
0Hz| 0Hz|
Scale Type Scale Type
Log Log Lin|
=z
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=

[ Keysight Spectrum Analyzer - Swept S4 [ Keysight Spectrum Analyzer - Swept S4
AL AL

Center Freq 5.785000000 GHz

#Avg Type: RN'S Center Freq 5.785000000 GHz #Avg Type: RN'S

PR Tost b Trig: Free Run Avg|Hold: 332/500 PNO: Fost —r- Trig: FreeRun AvglHold: 328/500
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Ref Offset 1 dB i) Ref Offset 1 dB AMkr3 15.16 MHZ i)
370 dBj
dEidv__Ref 20.00 dBm 0.292 dB| dEidv__Ref 20.00 dBm 23
CenterFreq CenterFreq
5765000000 GHz 5765000000 GHz
StartFreq StartFreq
5765000000 GHz 5765000000 GHz
Stop Freq Stop Freq
5.805000000 GHz, 5.805000000 GHz,
Span 40.00 MHz; CF Step CF Step
#VBW 300 kHz Sweep 3.867 ms (1001 pts) [T T T #VBW 300 kHz 4000000 MHz
= Auto Man - = = Man
| s | s
Freq Offset Freq Offset
0Hz 0Hz
Scale Type Scale Type
Log Lin Log Lin
= T _ = Tpsms _

CH157 CH157

[ Feysight Spectrum Analyzes - Swept SA
RL

[ eysght Spectrum Analyzer - Swept 54
1 : AL
Center Freq 5.825000000 GHz

Cerer Freq 5.825000000 GHz
P

A eLicn [ ALten
#Avg Type: RMS #Avg Type: RMS

TR Tost b Trig: Free Run AvglHold: 333/500 Fost 5~ Trig: FreeRun AvglHold: 331/500
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
AMKr3 15.16 MHZ AMKr3 13.28 MHZ
Ref Offset 1 dB Ref Offset 1 dB
/dlv__Ref 20,00 dBm 0.202 dB dEidy_Ref 20.00 dBm 0.845 dB|
CenterFreq| CenterFreq|
5825000000 GHz 5825000000 GHz
| |
StartFreq StartFreq
5805000000 GHz 5805000000 GHz
Stop Freq Stop Freq
5.845000000 GHz, 5.845000000 GHz,
Span 40.00 MHz CFStep Span 40.00 MHz CFStep
#VBW 300 kHz Sweep 3.867 ms (1001 pts 4000000 MHz #VBW 300 kHz Sweep 3.867 ms (1001 pts 4000000 Mz
- - Auto Man - - Auto Man
| s | s
Freq Offset Freq Offset
0Hz| 0Hz|
Scale Type Scale Type
Log Lin Log Lin
= _ = b |
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802.11n(HT40)

802.11ac(HT20)

e Feysight Spectrum Analyzer - Swept 54
AL .
Center Freq 5.755000000 GHz #Avg Type: RMS
PNO: Fast ~#- 1rig: FreeRun Avg|Hold: 364/500
IFGain:Low #Atten: 30 dB

Ref Offset 1 dB
iy Ref 20.00 dBm

Center Freq|
5.755000000 GHz

A2

Al
",u.i.r.wmu rbusy | pbebabedufiln et L

StartFreq
5.715000000 GHz,

Stop Freq|
5.795000000 GHz|
|
Span 80.00 MHz| CF Step

#VBW 300 kHz Sweep 7.667 ms (1001 pts] 8.000000 MHz
- - Auto Man

Sy "

Freq Offset
0Hz

Scale Type
 |Leg Lin|
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[ Keysiaht Spectrum Analyzer - Swapt S4
AL

Center Freq 5.745000000 GHz

PNO: Fast ~+ 111g: Free

IF Gain:Low #Atten: 30

Ref Offset 1 dB
iy Ref 20.00 dBm

#VBW 300 kHz

5746 24 GHz | -0.550 dBm|
15.96 MHz[(A] 0518 dB]

A

Run
dB

#Avg Type: RMS
AvglHold: 332/500

AMkr3 15.96 MHz|
-0.518 dB|

Center Freq|
5745000000 GHz

StartFreq
5725000000 GHz

Stop Freq|
5.765000000 GHz|
|

Span 40.00 MHz| CF Step
Sweep 3.867 ms (1001 pts] 4.000000 MHz
- Auto Man

Freq Offset
0Hz

Scale Type
Log Lin|
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[ Keysight Spectrum Analyzer - Swept S4
AL

Center Freq 5.795000000 GHz #Avg Type: RMS

PNO; Fast ~+- 11ig: FreeRun Avg|Hold: 367/500
IFGain:Low #Atten: 30 dB

g Auto Tune
Ref Offset 1 dB AMkr3 36.16 MHZ]
idlv__Ref 20,00 dBm 1.199 dB

CenterFreq|
6.795000000 GHz

02:48:31 PHJar
E|

StartFreq
5.755000000 GHz|

I
Stop Freq|
5.835000000 GHz,

Span 80.00 MHz CFStep,
Sweep 7.667 ms (1001 pts 8000000 Mz

Scale Type
Log Lin

PNO: Fast —+— 1119 Free

A
#Avg Type: RMS

Run Avg|Hold: 328/500

IFGain:Low #Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.78500 GHz
#Res BW 100 kHz #VBW 300 kHz

578372 GHz| 2573
1742 MHz[ (A1 0.050

dBm

dB]

Auto Tune|
dB| ;

CenterFreq|
6.785000000 GHz

StartFreq
5.765000000 GHz|

Stop Freq)
5805000000 GHz

Scale Type
_|Leg Lin|

juse

CH157

[ Feysight Spectrum Analyzes - Swept SA
AL F

Cerer Freq 5.825000000 GHz

PNO: Fast ~+— 111g: FreeRun

A eiion
#Avg Type: RMS
AvglHold: 331/500

IFGain:Low #Atten: 30 dB

Ref Offset 1 dB
idiv__Ref 20.00 dBm

L2

W

Center 5.82500 GHz
#Res BW 100 kHz #VBW 300 kHz

AMKr3 15.20 MHZ SMolee
-0.729 dB}

CenterFreq|
6.825000000 GHz

I

StartFreq
5.805000000 GHz|

I
Stop Freq|
5.845000000 GHz,

Span 40.00 MHz CFStep,
Sweep 3.867 ms (1001 pts 4000000 Mz

Freq Offset
0Hz

Scale Type
Log Lin|
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802.11ac(HT40)

802.11ac(HT80)

= Feysight Spectrum Analyzer - Swept 54
AL
Center Freq 5.755000000 GHz

PO Tant re Trig: FreeRun
#Atten: 30 dB

A
#Avg Type: RMS

AvglHold: 365500
IFGain:Low

Ref Offset 1 dB
Ref 20.00 dBm

Center Freq|
5.755000000 GHz

StartFreq
5715000000 GHz

StopFreq
5.795000000 GHz
| m——
Span 80.00 MHz| CF Step

Sweep 7.667 ms (1001 pts) 8000000 MHz
Auto Man

e

fimgammib s

Center 5.75500 GHz

#Res BW 100 kHz #VBW 300 kHz

X ¥ FUNCTION WIDTH

Freq Offset
0Hz

Scale Type
_|Leg Lin|
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= Feysight Spectrum Analyzer - Swept 54
AL
Center Freq 5.775000000 GHz

PHO: Fast -~
IF Gain:Low

A
#Avg Type: RMS
AvglHold: 3601500

Trig: Free Run
#Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

Center Freq|
5.775000000 GHz
SIS

StartFreq
5695000000 GHz
|

StopFreq
6.855000000 GHz|

Span 160.0 MHz CFStep,
Sweep 15.33 ms (1001 pts)JIRRIT LT TEH

|

Center 5.77500 GHz
#Res BW 100 kHz #VBW 300 kHz

0E T 5 FUNCTION WDTH — |futo L.
40111  573724GHz  -140630Bm| | e |
! 5766 36 GHz | 1
75,52 MHz_(A) Freq Offset

0Hz

-1.632 dBm
0.331dB.

Scale Type
_|Leg Lin|

I
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= Feysight Spectrum Analyzer - Swept 54
AL
Center Freq 5.795000000 GHz

PHO: Fast ~+—~
IFGain:Low

A
#Avg Type: RMS
Trig: Free Run AvglHold: 363500

#Atten: 30 dB

Ref Offset 1 dB

AMkr3 36.08 MHZ]
Ref 20.00 dBm -2.545 dB]

CenterFreq
1 381 5.795000000 GHz|
Kol o FEERREW )
\ \
! StartFreq
5.755000000 GHz|

Stop Freq
5.835000000 GHz,
| ——
Span 80.00 MHz] CF Step|

Sweep 7.667 ms (1001 pts) 8000000 MHz
Auto Man

-

et

S

Center 5.79500 GHz

#Res BW 100 kHz #VBW 300 kHz

- : = : 2
799 96 GHz 5078 dBm . 1 Freq Offset

0Hz

5, il
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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
]
Aft.

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

Temperature 22.8°C Humidity 56%

Test Engineer Moon Tan Configurations WLAN 5G

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

. Frequency error .
Voltage (V) Temperature ('C) o opm Limit (ppm) Result
-30 96.47 0.019
-20 39.32 0.008
-10 97.05 0.019
0 51.87 0.010
3.80 10 30.65 0.006 Within the
20 73.82 0.014 band of Pass
30 62.23 0.012 operation
40 99.24 0.019
50 43.16 0.008
4.37 25 72.92 0.014
3.23 25 91.32 0.018
Reference Frequency: 802.11ac channel=149 frequency=5745MHz
. Frequency error L
Voltage (V) Temperature (C) i opm Limit (ppm) Result
-30 63.51 0.011
-20 89.82 0.016
-10 93.85 0.016
0 35.16 0.006
3.80 10 49.33 0.009 Within the
20 58.04 0.010 band of Pass
30 44.43 0.008 operation
40 98.82 0.017
50 99.39 0.017
4.37 25 70.11 0.012
3.23 25 51.34 0.009
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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. GTS20220301008-1-1

"""""""""" * End of Report * stk



