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802.11a

802.11n(HT20)

[ Keysight Spectrum Analyzer - Swept SA
AL 3

#Avg Type: RMS

Cerer Freq 5.180000000 GHz
Avg|Held: 1001100

PMO: Fast ~+— 11ig: FreeRun

IFGain:Low #Atten: 30 dB

AMkr3 20.96 MHZ|

Ref Offset9.71 dB 0.519 dB

dBid Ref 20.00 dBm

Span 40.00 MHz
Sweep (#Swp) 1.000 ms (1001 pts,

PA N [t Sir252GHz  -ietedBm | | |
(A} Hz. (A) | I

#VBW 680 kHz

CenterFreq
6.180000000 GHz

[ Keysight Spectrum Analyzer - Swept SA
AL 3

Center Freq

PHO; Fast ~+—

IFGain:Low

#Avg Type: RMS
Trig: Free Run Avg|Hold: 1001100

#Arten: 30 dB

Ref Offset9.71 dB
dBid Ref 20.00 dBm

AT
Ih.u‘r U!

‘Center 5.12000 GHz
#Res BW 220 kHz

#VBW 680 kHz

AMkr3 25.48 MHz|
0.379 dBj

CenterFreq
6.180000000 GHz

Span 40.00 MHz
Sweep (#Swp) 1.000 ms (1001 pts,

CH36

CH36

[ Keysight Spectrum Analyzer - Swept S4
AL

Center Freq 5.220000000 GHz
PNO; Fast ~+— 17ig: Free Run
#Atten: 30 dB

#Avg Type: RMS
Avg|Hold: 1001100
IF Gain:Low

Ref Offset 9.36 dB
dBid Ref 20.00 dBm

Span 40.00 MHz

#VBW 680 kHz Sweep (#Swp) 1.000 ms (1001 pts,

(Al Hz (A)

[ Keysight Spectrum Analyzer - Swept S4
AL

Center Freq 5.220000000 GHz

PHO; Fast ~+—

IFGain:Low

#Avg Type: RMS
Trig: Free Run AvglHold: 100100

#Arten: 30 dB

Ref Offset 9.36 dB
dBid Ref 20.00 dBm

#VBW 680 kHz

AMkr3 24.92 MHZ|
0.039 dBj

Span 40.00 MHz
Sweep (#Swp) 1.000 ms (1001 pts,

CH40

CH40

s Keysight Spectrum Analyzer - Swept 54
AL

Center Freq 5.240000000 GHz
PNO; Fast ~+— 17ig: Free Run
IFGain:Low #Arten: 30 dB

BAvg Type: RMS
Avg|Hold: 1001100

AMkr3 19.92 MHZ|

Ref Offset9.48 dB
0.324 dB

dBid Ref 20.00 dBm

Span 40.00 MHz
Sweep (#Swp) 1.000 ms (1001 pts,

#VBW 680 kHz

CenterFreq
6.240000000 GHz

[ Keysight Spectrum Analyzer - Swept SA
AL

Cerer Freq 5.240000000 GHz
P

IFGain:Low

Fast

#Avg Type: RMS
Trig: Free Run Avg|Hold: 1001100

#Arten: 30 dB

Ref Offset 9.48 dB
dBid Ref 20.00 dBm

#VBW 680 kHz

AMkr3 24.40 MHZ|
0.151 dBj

CenterFreq
6.240000000 GHz

Span 40.00 MHz
Sweep (#Swp) 1.000 ms (1001 pts,
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802.11n(HT40) 802.11ac(HT20)

[ Feysight Spectrum Analyzes - Swept SA
AL F

[ Feysight Spectrum Analyzes - Swept SA
AL F

Cerer Freq 5.190000000 GHz

#Avg Type: RMS

#Avg Type: RMS Center Freq

PNO: Fast —+- Trig: Free Run AvglHold: 1001100 i Trig: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB -
Auto Tune Auto Tune
Ref Offset 9.26 dB " Ref Offset9.71 dB AMkr3 21
v Ref 20,00 dBm 1.036d #Bidl__Ref 20.00 dBm
CenterFreq| CenterFreq|
5.180000000 GHz 5.180000000 GHz
A A
’351 StartFreq StartFreq
4 5.150000000 GHz 5.160000000 GHz
Wit " J——
Stop Freq Stop Freq
5.230000000 GHz 5.200000000 GHz
| EE—— I
Span 80.00 MHz| CF Step Span 40.00 MHz| CF Step
#VBW 1.3 MHz Sweep (#Swp) 1.000 ms (1001 pts; 8.000000 MHz #VBW 680 kHz Sweep (#Swp) 1.000 ms (1001 pts; 4000000 MHz
Auto Man - Auto Man
519272 GHz | -8.656 dBm 1 517252 GHz | -7.810 dBm 1
48.80 MHz/ (A1 1.036 dB/ T Freq Offset! 21.64 MHz/ (A1 0212dB] T Freq Offset!
L Il 0Hz . L 0Hz
I ———| I ———|
Scale Type: Scale Type:
Log Lin| Log Lin|
= _ = san _

CH38 CH36

[ Veysahr Spectrum Ansyer - Swepr 4
R

#Avg Type: RMS

#Avg Type: RMS

Center Freq 5.230000000 GHz T UCER
THO: Fast —+- Trig: Free Run Avg|Hold: 1001100 A BMO: Fost —+- TTig: FreeRun AvglHold: 1001100 A
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB -
Auto Tune! - Auto Tune!
Ref Offset 9.48 dB < Ref Offset 9.36 dB e 2
v Ref 20,00 dBm 0.241d #Bidl__Ref 20.00 dBm -
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6.230000000 GHz 6.220000000 GHz
Al 3A1 StartFreq StartFreq
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et Y Pt AT
"y LR {T‘W‘I’L‘Pﬂﬂ'\u Y e | ’ e |
Stop Freq Stop Freq
5.270000000 GHz| 5240000000 GHz|
| e——
Center 5.23000 GHz Span 80.00 MHz; Span 40.00 MHz; CF Step
#Res BW 430 kHz #VBW 1.3 MHz Sweep (#Swp) 1.000 ms (1001 pts; 1 #VBW 680 kHz Sweep (#Swp) 1.000 ms (1001 pts| 4000000 MHz|
= Auto Man
2 2
03 76 GH 07 9 GH 34,497 dB —
5235B4GHz| __ -8.863 dBm | 521252GHz| ___ -8.953dBm| I
4B.00 MHz (A)___ -0.241 ¢B] 23.52 MHz/ (A1 0,361 dB| T Freq Offset!
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I ———|
Scale Type
Log Lin
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CH46 CH40

[ Feysight Spectrum Analyzes - Swept SA
AL F

Cerer Freq 5.240000000 GHz
P

BAvg Type: RMS
Trig: Free Run Avg|Hold: 1001100

Fast
IFGain:Low #Atten: 30 dB

e i
Auto Tune
AMKr3 22.24 MHZ]
Ref Offset9.48 dB
Ref 20.00 dBm 0.892 dBj ;

CenterFreq|
6.240000000 GHz

I

StartFreq
5.220000000 GHz|

Stop Freq)
5.260000000 GHz

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

Freq Offset
0Hz

Scale Type
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802.11ac(HT40) 802.11ac(HT80)

[ Feysight Spectrum Analyzes - Swept SA

[ eysght Spectrum Analyzes - Swept 54
AL :
Center Freq 5.190000000 GHz

AL
Center Freq 5.210000000 GHz

#Avg Type: RMS

#Avg Type: RMS

R Tost —a Trig: Free Run Avg|Hold: 1001100 R Tost —a Trig: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Ref Offset 9.26 dB AMkr3 4";]24\ MHz Ref Offset 9.36 dB
Ref 20.00 dBm 0.569 dB Ref 20.00 dBm
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Lt ity
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= Feysight Spectrum Analyzer - Swept 54
AL A
Center Freq 5.230000000 GHz #Avg Type: RMS

PNO; Fast ~+— 17ig: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB

Ref Offset 9.48 dB

AMKr3 46.16 MHZ]
Ref 20.00 dBm 0.455 d

CenterFreq|
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| ——
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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 eal ?ﬁﬂg\;\/idth (LKIES Result

149 16.320

802.11a U-NII 3 157 16.360

165 16.320

149 16.840

802.11n(HT20) U-NII 3 157 17.280

165 17.000

151 36.000
802.11n(HT40) U-NII 3 >500KHz Pass

159 36.000

149 17.000

802.11ac(HT20) U-NII 3 157 17.160

165 17.120

151 35.840

802.11ac(HT40) U-NII 3
159 36.000
802.11ac(HT80) U-NII 3 155 75.200

Test plot as follows:
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802.11a

802.11n(HT20)

[ Keysight Spectrum Analyzer - Swept SA
AL 3

Cerer Freq 5.745000000 GHz
PNO: Fast ~#—
IFGain:Low

Trig: Free Run
#Atten: 30 dB

BAvg Type: RMS
Avg|Hold: 1001100

Ref Offset 9.49 dB
dBid Ref 20.00 dBm

Span 40.00 MHz
Sweep (#Swp) 3.867 ms (1001 pts,

CenterFreq
6.745000000 GHz

[ Keysight Spectrum Analyzer - Swept SA
AL 3

Cerer Freq 5.745000000 GHz
PNO: Fast ~+— 17ig: Free Run

IFGain:Low #Atten: 30 dB

BAvg Type: RMS
Avg|Hold: 1001100

Ref Offset 9.49 dB
dBid Ref 20.00 dBm

ot e

#VBW 300 kHz

Span 40.00 MHz
Sweep (#Swp) 3.867 ms (1001 pts,

CenterFreq
6.745000000 GHz

CH149

CH149

[ Keysight Spectrum Analyzer - Swept S4
AL

Center Freq 5.785000000 GHz

PHO; Fast ~+—
IFGain:Low

Trig: Free Run
#Atten: 30 dB

#Avg Type: RMS
Avg|Hold: 1001100

Ref Offset 9.98 dB
dBid Ref 20.00 dBm

#VBW 300 kHz

Span 40.00 MHz
Sweep (#Swp) 3.867 ms (1001 pts,

Trig: Free Run
#Atten: 30 dB

PHO; Fast ~+—
IFGain:Low

#Avg Type: RMS
Avg|Hold: 1001100

Ref Offset 9.98 dB
Ref 20.00 dBm

/
ey
ot

#VBW 300 kHz

Span 40.00 MHz
Sweep (#Swp) 3.867 ms (1001 pts,

CH157

CH157

s Keysight Spectrum Analyzer - Swept 54
AL

Center Freq 5.825000000 GHz
PNO; Fast ~+— 17ig: Free Run
IFGain:Low #Arten: 30 dB

BAvg Type: RMS
Avg|Hold: 1001100

Ref Offset 10.29 dB
dBid Ref 20.00 dBm

#VBW 300 kHz

AMkr3 16.32 MHZ|
0.264 dBj

Span 40.00 MHz
Sweep (#Swp) 3.867 ms (1001 pts,

CenterFreq
6.825000000 GHz

[ Keysight Spectrum Analyzer - Swept SA
AL

Center Freq 5.825000000 GHz
PNO: Fast —+— 17ig: FreeRun
IFGain:Low #Arten: 30 dB

BAvg Type: RMS
Avg|Hold: 1001100

Ref Offset 10.29 dB
dBid Ref 20.00 dBm

#VBW 300 kHz

AMkr3 17.00 MHZ|
0.909 dBj

Span 40.00 MHz
Sweep (#Swp) 3.867 ms (1001 pts,

CenterFreq
6.825000000 GHz
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802.11n(HT40)

802.11ac(HT20)

[ Feysight Spectrum Analyzes - Swept SA
AL F

Cerer Freq 5.755000000 GHz
PNO: Fast
IFGain:Low

= Trig: Free Run
#Atten: 30 dB

#Avg Type: RMS

[ Feysight Spectrum Analyzes - Swept SA
AL F

Cerer Freq 5.745000000 GHz

#Avg Type: RMS

Ref Offset 9.49 dB
idiv__Ref 20.00 dBm

el e

#VBW 300 kHz

08 GH
5,766 28 GHz |
36.00 MHz_ (&)

§.10
-10,890 dBm
0384 dB_

Avg|Hold: 1001100 BMO: Fost —+- TTig: FreeRun Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB
Auto Tune Auto Tune
Ref Offset 9.49 dB
Ref 20.00 dBm
CenterFreq; CenterFreq;
5.756000000 GHz 5.745000000 GHz
StartFreq StartFreq
5.715000000 GHz| 5.725000000 GHz|
I I
Stop Freq| Stop Freq|
5.795000000 GHz, 5.765000000 GHz,
| —— | ——
Span 80.00 MHz| CF Step Span 40.00 MHz| CF Step
Sweep (#Swp) 7.667 ms (1001 pts; £.000000 MHz #VBW 300 kHz Sweep (#Swp) 3.867 ms (1001 pts; 4000000 MHz,
Auty Man : = Auty Man
575248 GHz -8.921dBm.
Freq Offset! 17.00 MHz/(A] __ -0.830dB| Freq Offset!
0Hz| + ! 0Hz|
I I
Scale Type Scale Type
Log Lin Log Lin|

CH151

CH149

[ Veysahr Spectrum Ansyer - Swepr 4
R

Center Freq 5.795000000 GHz
PNO: Fast ~#—
IFGain:Low

Trig: Free Run
#Atten: 30 dB

#Avg Type: RMS

[ Veysahr Spectrum Ansyer - Swepr 4
R

Center Freq 5.785000000 GHz

#Avg Type: RMS

Ref Offset 9.98 dB
idiv__Ref 20.00 dBm

Center 5.79500 GHz
#Res BW 100 kHz

#VBW 300 kHz

08 GH
581252 GHz |
36.00 MHz_ (&)

-11.361 dBm |
0133dB

Avg|Hold: 1001100 A PNO: Fast —+- Trig: Free Run Avg|Hold: 1001100 Y
IFGain:Low #Atten: 30 dB
ANkr3 36.00 MHz| R Ref Offsct0.98 dB il
-0.133 dB| 4eidly__Ref 20.00 dBm
CenterFreq| CenterFreq|
5.795000000 GHz 5.785000000 GHz
StartFreq StartFreq
5.755000000 GHz| 5.765000000 GHz|
| | | |
ALAIIY
Stop Freq Stop Freq
5835000000 GHz, 5.805000000 GHz,
| EE—— | EE——
Span 80.00 MHz| CF Step Span 40.00 MHz| CF Step
Sweep (#Swp) 7.667 ms (1001 pts) 8000000 MHz #VBW 300 kHz Sweep (#Swp) 3.867 ms (1001 pts] 4000000 MHz
Auto Man! Auto Man!
6 48 GH 4.754 m
579252 GHz | 9373 dBm
Freq Offset 1716 MHz/ (A 0.574 0B FreqOffset
0Hz| . ! 0Hz|
|\ |\
Scale Type Scale Type
Log Lin| Log Lin|
_ = S _

CH157

[ Feysight Spectrum Analyzes - Swept SA
RL

Cerer Freq 5.825000000 GHz
PNO: Fast ~#—

IFGain:Low

Trig: Free Run
#Atten: 30 dB

BAvg Type: RMS
Avg|Hold: 1001100

Ref Offset 10.29 dB
Ref 20.00 dBm

#VBW 300 kHz

AMKr3 17.12 MHZ]
-0.486 dB

Auto Tune

CenterFreq|
6.825000000 GHz

I

StartFreq
5.805000000 GHz|

I
Stop Freq|
5.845000000 GHz,

Span 40.00 MHz
Sweep (#Swp) 3.867 ms (1001 pts,

Freq Offset
0Hz

Scale Type
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802.11ac(HT40) 802.11ac(HT80)

[ Feysight Spectrum Analyzes - Swept SA

[ eysght Spectrum Analyzes - Swept 54
: AL
Center Freq 5.775000000 GHz

#Avg Type: RMS

#Avg Type: RMS

AL
Center Freq 5.755000000 GHz

PNO: Fost —+- Trig: FreeRun Avg|Hold: 1001100 PNO: Fost —+- Trig: FreeRun Avg|Hold: 1001100
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Ref Offset 9.49 dB Ref Offset 10.06 dB . .
Ref 20.00 dBm Ref 20.00 dBm 0.784 dB
CenterFreq| CenterFreq|
5766000000 GHz 5775000000 GHz
Al 02 34
| TP T T TTER AT W TR
StartFreq P e WAL LJ;l . sk, LML StartFreq
5715000000 GHz ! 5685000000 GHz
I I
StopFreq StopFreq
5.795000000 GHz 5855000000 GHz
I —— I ——
Span 80.00 MHz| CF Step Span 160.0 MHz| CF Step
#VBW 300 kHz Sweep (#Swp) 7.667 ms (1001 pts) 8.000000 MHz #VBW 300 kHz Sweep (#Swp) 15.33 ms (1001 pts) 16000000 MHz,
- - Auto Man - - Auto Man
M X FUNCTION WIDTH FUNCTION - _ M FUNCTION WIDTH FUNCTION - _
577124 GHz | -11.052 dBm 1 ! 5797 56 GHz | -14,054 dBm _ 1
T 35.84 MHz (A)___-0.922 ¢B] T Freq Offset! I 75.20 MHz (A1 0784 dB| T Freq Offset!
L Il 0Hz| . . ! 0Hz|
[Pt | [Pt |
Scale Type: Scale Type:
1 Log Lin 1 Log Lin

jusc STATUS | jusc STATUS

[ Feysight Spectrum Analyzes - Swept SA

AL :

Center Freq 5.795000000 GHz RMS
PNO: Fast ~+— I7ig: FreeRun AvglHold: 100100
IFGain:Low #Arten: 30 dB

Ref Offset 9.98 dB
Ref 20.00 dBm

CenterFreq|
6.795000000 GHz|

StartFreq
5.755000000 GHz|

StopFreq
5835000000 GHz,

CF Step
8.000000 MHz|

Auto Man
e

Freq Offset
0Hz

Scale Type

8
5
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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

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.

TESTRESULTS

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

5 Frequency error -
Voltage (V) Temperature (C) ™ opm Limit (ppm) Result
-30 110.26 0.021286
-20 174.98 0.033780
-10 145.16 0.028023
0 146.24 0.028232
DC 3.80 10 145.35 0.028060 Within the
20 99.44 0.019197 band of Pass
30 167.91 0.032415 operation
40 129.10 0.024923
50 128.79 0.024863
DC 4.20 25 195.41 0.037724
DC 3.40 25 118.42 0.022861

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

5 Frequency error -
Voltage (V) Temperature (C) i opm Limit (ppm) Result
-30 135.32 0.023554
-20 129.14 0.022479
-10 167.70 0.029191
0 169.55 0.029513
DC 3.80 10 136.31 0.023727 Within the
20 145.60 0.025344 band of Pass
30 116.87 0.020343 operation
40 168.66 0.029358
50 160.23 0.027890
DC 4.20 25 150.17 0.026139
DC 3.40 25 129.80 0.022594
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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. CTA24062102001.
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