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SISO ANT B - 802.11n20
Lowest channel

. Keysight Spectrum Analyzer - Swept SA [
iR R aC PULSE

PULSE] ALIGN

#Avg Type: RMS #Avg Type: RMS

Fast -»— Trig: FreeRun Avg|Hold: 100/100 : PNO: Fast -»—  Trig: FreeRun AvglHold: 10110
w #Atten: 30 dB IFGain:Low #Atten: 30 dB

Mkr1 2.414 494 50 GHZ
Ref oftset 176 dB 2.935 dBm | Ref 20.00 dBm
idiv__Ref 20.00 dB;

RE AC
Center Freq 2.412000000 GHz

MKR| MODE| TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE B

Center 2.41200 GHz Span 30.00 MHz| 1
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (40001 pts) « —

‘

w Keysight Spectrum Analyzer - Swept SA
R e =

Center Freq

s Keysight Spectrum Analyze
PULSE] To | T [ R I
#Avg Type: RMS #Avg Type: RMS
PNO fast —»—  Trig: FreeRun Avg[Hold: 100100 ’ PNO fast —»—  Trig: FreeRun Avg[Hold: 1010
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB

Mkr1 2.439 481 00 GHZ]
2.800 dBm

F AC |
2.437000000 GHz

Ref Offset 1.76 dB

FUNCTION | FUNCTION WIDTH FUNCTION VALUE

Center 2.43700 GHz Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (40001 pts)

NsG

‘

eysight Spectrum Analyzer - Swept SA s Keysight Spectrum Analyzer - Swept SA
R RE AC 1 PULSE] | L - TR 7
Center Freq 2.462000000 GHz 5 #Avg Type: RMS
PNO: Fast -»— Trig: FreeRun Avg|Hold: 1001100
w #Atten: 30 dB

3 R a_ac 1 - -

Center Freq 13.265000000 GHz . #Avg Type: RMS
PNO: Fast -»—  Trig: FreeRun AvglHold: 1010
IFGain:Low #Atten: 30 dB

Mkr1 2.464 496 00 GHZ
Giv Ror20.00 dem 2.629 dBm|

Mkr1 2.465 9 GHz
sszo;rgeot&.aasds 2.605 dBm|
Ll

2,605 dBm

5.0725GHz 56.094 dBm
55.565 dBm

-55.476 dBm

Y FUNCTION | FUNCTION WIDTH FUNCTION VALUE B

Center 2.46200 GHz Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (40001 pts]

B3 STATUS = STATUS

30MHz ~ 26.5GHz

‘
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MIMO ANT A - 802.11n20
Lowest channel

s Keysight Spectrum Analyzer - Swept SA I
T RE AC 1 PULSE T - : & T SENSEPULSE [ Aon -
Center Freq 2.412000000 GHz : #Avg Type: RMS o ) #Avg Type: RMS
s Trig: FreeRun wvg|Hold: T —». Trig: FreeRun \wvg|Hold:
Fast Trig: FreeR Avg|Hold: 100/100 PNO: Fast Trig: FreeR AvglHold: 10/10
w #Atten: 30 dB IFGain:Low #Atten: 30 dB

Ref Offset 1.76 dB Mkr1 2.414 488 50 GHz Mkr1 2.415 6 GHz

Ref 20.00 dBm -4.457 dBm sszoﬁi)}:%ﬁ -6.852 dBm|

VKR MODE| TRC| SCL X v FUNCTION | FUNCTIONWIDTH FUNCTION VALUE B
U N [1[Ff]  24156GHz|  6852dBm| [ [ |

[f] 257033GHz[ #1315dBm[ | [ ]

[f|  46450GHz[ 66028dBm| [ [ |

] 7.348 3 GHz.

[ f] =

[

|
|

-
\f

=

|

1

1

[ 1

[ 1
Center 2.41200 GHz Span 30.00 MHz I t
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (40001 pts) « —_—

w Keysight Spectrum Analyzer - Swept SA
R e =

Center Freq

s Keysight Spectrum Analyz
T [ ®

PULSE] R

To | PULSE] |
#Avg Type: RMS #Avg Type: RMS
PNO fast —»—  Trig: FreeRun Avg[Hold: 100100 ’ PNO fast —»—  Trig: FreeRun Avg[Hold: 1010
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB

Mkr1 2.438 244 25 GHZ]
Ref Offset 1.76 dB Ref Offset 1.76 dB
Ref 20.00 dBm -4.574 dBm , Ref 20.00 dBm

F AC |
2.437000000 GHz

FUNCTION | FUNCTION WIDTH FUNCTION VALUE

Center 2.43700 GHz Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (40001 pts)

NsG

‘

eysight Spectrum Analyzer - Swept SA s Keysight Spectrum Analyzer - Swept SA
R RE AC 1 PULSE] | AL - TR 7
Center Freq 2.462000000 GHz 5 #Avg Type: RMS
PNO: Fast -»— Trig: FreeRun Avg|Hold: 1001100
w #Atten: 30 dB

Mkr1 2.463 260 75 GHZ
Ror 20.00 dBm “4.794 dBm

3 R a_ac 1 - -

Center Freq 13.265000000 GHz . #Avg Type: RMS
PNO: Fast -»—  Trig: FreeRun AvglHold: 1010
IFGain:Low #Atten: 30 dB

Mkr1 2.464 6 GHz
sszo;rgeot@ds -6.126 dBm|

T R E S—

Stop 26.50 GHz,
Sweep 2.531 s (40001 pts)

FUNCTION VALUE E

Center 2.46200 GHz Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (40001 pts]

B3 STATUS = STATUS

30MHz ~ 26.5GHz

‘
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MIMO ANT B - 802.11n20
Lowest channel

. Keysight Spectrum Analyzer - Swept SA
7 is =

PULSE]

RE AC
Center Freq 2.412000000 GHz .
Fast -»—- Irig: FreeRun

w #Atten: 30 dB

Ref Offset 1.76 dB
Ref 20.00 dBm

Center 2.41200 GHz

#Res BW 100 kHz #VBW 300 kHz

PULSE] ALIGN _
#Avg Type: RMS
AvglHold: 1010

#Avg Type: RMS
Avg|Hold: 100/100 PNO: Fast -»~ Irig: FreeRun
IFGain:Low #Atten: 30 dB

Mkr1 2.414 490 75 GHZ

-3.436 dBm Ref Offset 1.76 dB

Ref 20,00 dBm

VKR MODE| TRC| SCL X v FUNCTION | FUNCTION WIDTH
d N [11F]  24136GHz]  3914dBm[ [ [ 0000000 |
[f] 253512GHz[ 41169¢Bml | o |

[f]  48197GHz[ 86617dBm[ [ [ |

[ 7.0677GHz[  -55547dBm|
[ f]
[ ]

FUNCTION VALUE E
-55.426 dBm =

Span 30.00 MHz 4

[ o6379GH:|
|
I
I
]
I
I
Sweep 5.333 ms (40001 pts . —_—

s Keysight Spectrum Analyzer - Swept SA
iXi R I RE AC | PULSE]
Center Freq 2.437000000 GHz :

PNO fast —»—  Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 1.76 dB
Ref 20.00 dBm

Center 2.43700 GHz
#Res BW 100 kHz

#VBW 300 kHz

NsG

e Keysight Spectrum Analyze
T [ & T
#Avg Type: RMS
Avg[Hold: 1010

o
#Avg Type: RMS
Avg[Hold: 100100 PNO fast —»—  Trig: FreeRun

IFGain:Low #Atten: 30 dB

Mkr1 2.438 270 50 GHZ]
-3.731 dBm

FUNCTION | FUNCTION WIDTH FUNCTION VALUE

Span 30.00 MHz
Sweep 5.333 ms (40001 pts)

‘

eysight Spectrum Analyzer - Swept SA
R RE AC PULSE
Center Freq 2.462000000 GHz .
Fast -»—- Irig: FreeRun
w #Atten: 30 dB

Ref Offset 1.78 dB
div Ref 20.00 dBm

Center 2.46200 GHz

#Res BW 100 kHz #VBW 300 kHz

. Keysight Spectrum Analyzer - Swept SA

#Avg Type: RMS
Avg|Hold: 100100

Mkr1 2.463 260 75 GHZ
-3.761 dBm|

Span 30.00 MHz
Sweep 5.333 ms (40001 pts

3 3 a_ac

Center Freq 13.265000000 GHz .
PNO: Fast -#— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 1.78 dB
0

Start 0.03 GHz
#Res BW 100 kHz

#Avg Type: RMS
AvglHold: 1010

Mkr1 2.460 6 GHz
-4.721 dBm

Stop 26.50 GHz,
Sweep 2.531 s (40001 pts)

FUNCTION VALUE E

‘

B3

STATUS

STATUS

30MHz ~

26.5GHz

»
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SISO ANT A-802.11n40
Lowest channel

. Keysight Spectrum Analyzer - Swept SA [
iR R aC PULSE

PULSE] ALIGN

#Avg Type: RMS #Avg Type: RMS

Fast -»— Trig: FreeRun Avg|Hold: 100/100 : PNO: Fast -»—  Trig: FreeRun AvglHold: 10110
w #Atten: 30 dB IFGain:Low #Atten: 30 dB

Mkr1 2.416 991 5 GHz
E;ffozfrgjlt &.373 c:'B] -0.719 dBm Idiv Siff"{ré."éifqéﬁ

T rrr 7

RE AC
Center Freq 2.422000000 GHz

MKR| MODE| TRC| SCL X Y FUNCTION | FUNCTION WIDTH E

1 [!IIIE 2.4255GHz 4316dBm[ |

Center 2.42200 GHz Span 60.00 MHz 4
#Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (40001 pts] « T ——

w Keysight Spectrum Analyzer - Swept SA
R e =

F ac |
Center Freq 2.437000000 GHz

s Keysight Spectrum Analyz
T [ ®

PULSE] g PULSE] =
#Avg Type: RMS
PNO: Fast -»- Trig: FreeRun Avg|Hold: 1010

IFGain:Low #Atten: 30 dB

T |
#Avg Type: RMS
PNO: Fast —»— Trig: FreeRun Avg[Hold: 100100
IFGain:Low #Atten: 30 dB

MKr1 2.431 979 5 GHz
Ref Offset 1.76 dB
Ref 20.00 dBm 0.166 dBm

Wao 1 |
\
th

{

FUNCTION | FUNCTION WIDTH FUNCTION VALUE -

GHz -66.257 dBm
7.3344GHz -54.886 dBm

117 dBm
41753dBm
54107 dBm

Center 2.43700 GHz Span 60.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (40001 pts) «

NsG STATUS NsG STATUS

‘

eysight Spectrum Analyzer - Swept SA . Keysight Spectrum Analyzer - Swept SA

R RE AC 1 PULSE] | AL , R RE 0 AC 1 [ A _
Center Freq 2.452000000 GHz : BAvg Type RMS Center Freq 13.265000000 GHz : #Avg Type: RMS
PNO:fast -»— Trig: FreeRun AvglHold: 100/100 PNO:fast -»— Trig: FreeRun AvglHold: 7/7
w #Atten: 30 dB IFGain:Low #Atten: 30 dB
Mkr1 2.446 978 0 GHZ Mkr1 2.463 3 GHz
Ref Offset 1.78 dB Ref Offset 1.78 dB
Ref 20.00 dBm -0.969 dBm ,_Ref 20.00 dB; -2.015 dBm

Start 0.03 GHz Stop 26.50 GHz|
#Res BW 82 kHz #VBW 300 kHz Sweep 3.717 s (40001 pts

FUNCTION | FUNCTION WIDTH FUNCTION VALUE B

X Y
2.463 3 GHz -2015dBm

rS
B
=
e
o
=]
=]

-57.187 dBm
-56.259 dBm
-57.199 dBm

4.718 56 GHz
7.218 6 GHz
9.748 5 GHz

L

Center 2.45200 GHz Span 60.00 MHz
#Res BW 82 kHz #VBW 300 kHz Sweep 10.67 ms (40001 pts]

B3 STATUS = STATUS

30MHz ~ 26.5GHz

‘
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SISO ANT B - 802.11n40
Lowest channel

RE AC PULSE

Center Freq 2.422000000 GHz .

Fast -»—- Irig: FreeRun
w #Atten: 30 dB

Ref Offset 1.77 dB
Ref 20.00 dBm

Center 2.42200 GHz

#Res BW 100 kHz #VBW 300 kHz

. Keysight Spectrum Analyzer - Swept SA [
7 is =

#Avg Type: RMS
Avg|Hold: 100100

Mkr1 2.416 993 0 GHZ
-0.716 dBm|

Span 60.00 MHz
Sweep 8.000 ms (40001 pts

PULSE]

PNO: Fast -#— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 1.77 dB
Ref 20.00 dBm
—

ALIGN
#Avg Type: RMS
AvglHold: 1010

MKR| MODE| TRC| SCL X FUNCTION
2.4130GHz
26.4510GHz
4.745 0 GHz
7.2656 GHz

FUNCTION WIDTH FUNCTION VALUE B

‘

w Keysight Spectrum Analyzer - Swept SA
R e =

F ac |
Center Freq 2.437000000 GHz

PULSE]

PNO fast —»—  Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 1.76 dB

Center 2.43700 GHz
#Res BW 100 kHz

NsG

#VBW 300 kHz

o
#Avg Type: RMS
Avg[Hold: 100100

Mkr1 2.428 259 5 GHz
0.123 dBm|

Span 60.00 MHz

Sweep 8.000 ms (40001 pts

STATUS

s Keysight Spectrum Analyz
T T =

PNO fast —»—  Trig: FreeRun
IFGain:Low #Atten: 30 dB

#Avg Type: RMS
Avg[Hold: 1010

Y FUNCTION

2.434 8 GH 348 dBm
264715 GHz 41784 dBm

5.038 8 GHz -56.510 dBm
7.2054 GHz -54.932 dBm
-56.173 dBm

FUNCTION WIDTH FUNCTION VALUE -

‘

eysight Spectrum Analyzer - Swept SA
R RE AC PULSE

Center Freq 2.452000000 GHz .

Fast -»—- Irig: FreeRun
w #Atten: 30 dB

Ref Offset 1.78 dB
Ref 20.00 dBm

|

|
_‘
|

Center 2.45200 GHz

#Res BW 82 kHz #VBW 300 kHz

#Avg Type: RMS
Avg|Hold: 100100

Mkr1 2.446 973 5 GHZ
-1.013 dBm|

Span 60.00 MHz
Sweep 10.67 ms (40001 pts

. Keysight Spectrum Analyzer - Swept SA

3 3 a_ac
Center Freq 13.265000000 GHz .
PNO: Fast -#— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 1.78 dB
Ref 20.00 d

#Avg Type: RMS
AvglHold: 717

Mkr1 2.448 0 GHZ
-1.764 dBm

Stop 26.50 GHz,
Sweep 3.717 s (40001 pts)

FUNCTION

FUNCTION WIDTH FUNCTION VALUE B

‘

B3

STATUS

STATUS

30MHz ~

26.5GHz

»
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MIMO ANT A - 802.11n40
Lowest channel

s Keysight Spectrum Analyzer - Swept SA

i R RE AC PULSE

Center Freq 2.422000000 GHz

Fast —»— Trig: FreeRun
#Atten: 30 dB

Ref Offset 1.77 dB
Ref 20.00 dBm

Center 2.42200 GHz

#Res BW 100 kHz #VBW 300 kHz

#Avg Type: RMS
Avg|Hold: 100100

Mkr1 2.416 987 0 GHZ
-7.335 dBm|

Span 60.00 MHz
Sweep 8.000 ms (40001 pts

PULSE]

PNO: Fast -#— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 1.77 dB
Ref 20.00 dBm

#Avg Type: RMS
AvglHold: 1010

Mkr1 2.425 5 GHZ
-8.434 dBm

FUNCTION

FUNCTION WIDTH FUNCTION VALUE

‘

Keymght Spectrum Ana\y‘zev wiept SA

Center Freq 2 437000000 GHz :
PNO: Fast -»— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 1.76 dB
Ref 20.00 dBm

Center 2.43700 GHz
#Res BW 100 kHz

NsG

#VBW 300 kHz

o |
#Avg Type: RMS
Avg[Hold: 100100

Mkr1 2.431 993 0 GHZ|
-7.409 dBm

Span 60.00 MHz

Sweep 8.000 ms (40001 pts

PNO fast —»—  Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 1.76 dB
Ref 20.00 dBm

#Avg Type: RMS
Avg[Hold: 1010

Stop 26.50 GHz

FUNCTION

_I-Iﬁm

FUNCTION WIDTH FUNCTION VALUE

‘

eysight Spectrum Analyzer - Swept SA

R RF AC
Center Freq 2.452000000 GHz

Fast —»— Trig: FreeRun
#Atten: 30 dB

Ref Offset 1.78 dB
Ref 20.00 dBm

#Avg Type: RMS
Avg|Hold: 100100

Mkr1 2.446 976 5 GHZ
163 dBm

I
C
.

Center 2.45200 GHz

#Res BW 82 kHz #VBW 300 kHz

Span 60.00 MHz
Sweep 10.67 ms (40001 pts

PNO: Fast -#— Trig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 1.78 dB
Ref 20.00 d

#Avg Type: RMS
AvglHold: 717

¥ FUNCTION
8843 dBm

42755 dBm

57 15: dBm

|
(o~ jeni o
BRRER
RS
ININN
(2]i2) 2] 1]
= =4~~~
RRERE

FUNCTION WIDTH FUNCTION VALUE

‘

30MHz ~ 26.5GHz

»
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MIMO ANT B - 802.11n40
Lowest channel

. Keysight Spectrum Analyzer - Swept SA [
iR R aC PULSE

PULSE] ALIGN

#Avg Type: RMS #Avg Type: RMS

Fast -»— Trig: FreeRun Avg|Hold: 100/100 : PNO: Fast -»—  Trig: FreeRun AvglHold: 10110
w #Atten: 30 dB IFGain:Low #Atten: 30 dB

Mkr1 2.416 984 0 GHz
-6.439 dBm) s Ref 20.00 dm

RE AC
Center Freq 2.422000000 GHz

Ref Offset 1.77 dB

-55.58!

MKR| MODE| TRC| SCL Y FUNCTION | FUNCTION WIDTH FUNCTION VALUE B

Center 2.42200 GHz Span 60.00 MHz 4

‘

#Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (40001 pts) « —_— i

(= STATUS

s Keysight Spectrum Analyzer - Swept SA s Keysight Spectrum Analyz
T T r T T [ ®

PULSE] g PULSE] =
#Avg Type: RMS
PNO: Fast -»- Trig: FreeRun Avg|Hold: 1010

IFGain:Low #Atten: 30 dB
Mkr1 2.431 981 0 GHZ Mkr1 2.428 2 GHz

-6.488 dBm R -6.674 dBm

T |
#Avg Type: RMS
PNO: Fast —»— Trig: FreeRun Avg[Hold: 100100
IFGain:Low #Atten: 30 dB

F ac |
Center Freq 2.437000000 GHz

Ref Offset 1.76 dB

Start 0.03 GHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.531 5 (40001 pts)

Y FUNCTION FUNCTION WIDTH FUNCTION VALUE B
| 24282GHz[  -6.674dBm|
| 5.0639GHz[  -56.289 dBm|

‘

Center 2.43700 GHz Span 60.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 8.000 ms (40001 pts) «

NsG STATUS NsG STATUS

il [ Keysight Spectrum Analyzer - Swept SA
R R A 1 PULSE |- - S c |
Center Freq 2.452000000 GHz 5 #Avg Type: RMS
PNO: Fast -»— Trig: FreeRun Avg|Hold: 100100
w #Atten: 30 dB

#Avg Type: RMS
PNO fast —»—  Trig: FreeRun AvglHold: 717
IFGain:Low #Atten: 30 dB

RE o A
Center Freq 13.265000000 GHz

Ref Offset 1.78 dB Mkr1 2443‘ zigPC‘GBHn'zl Ref Offset 1.78 dB

Ref 20.00 d

FUNCTION | FUNCTIONWIDTH FUNCTION VALUE P

Center 2.45200 GHz Span 60.00 MHz
#Res BW 82 kHz #VBW 300 kHz Sweep 10.67 ms (40001 pts]

s s = s

30MHz ~ 26.5GHz

‘
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10.DUTY CYCLE

Test Method: ANSI C63.10:2013

10.1 APPLIED PROCEDURES / LIMIT

Measurements of duty cyele 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 = OBW 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

EUT SPECTRUM
ANALYZER
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10.4 TEST RESULTS
Frequency Duty Cycle Correction Factor
Mode Antenna
(MHz) (%) (dB)
SISO ANT A 2412 99.46 0.02
802.11b
SISO ANT B 2412 99.46 0.02
SISO ANT A 2412 97.75 0.10
802.11g
SISO ANT B 2412 98.81 0.05
SISO ANT A 2412 88.26 0.54
SISO ANT B 2412 89.02 0.51
802.11n20 MIMO ANT A 2412 88.78 0.52
MIMO ANT B 2412 88.78 0.52
MIMO ANT A+B 2412 91.79 0.37
SISO ANT A 2422 89.23 0.50
SISO ANT B 2422 89.23 0.50
802.11n40 MIMO ANT A 2422 88.99 0.51
MIMO ANT B 2422 88.99 0.51
MIMO ANT A+B 2422 92.00 0.36
Note: Duty Cycle= Ton /Total*100%
Correction Factor = 10*log10(1/Duty Cycle)
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