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7.5. Power Spectral Density Measurement

7.5.1. Test Limit

For fixed point-to-point access points operating in the band 5.15-5.25 GHz, fixed point-to-point
U-NII devices may employ antennas with directional gain up to 23 dBi without any corresponding
reduction in the maximum power spectral density. For fixed point-to-point transmitters that employ
a directional antenna gain greater than 23 dBi, a 1 dB reduction in maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi.

For the band 5.725-5.85 GHz, the maximum power spectral density shall not exceed 30 dBm in
any 500-kHz band. If transmitting antennas of directional gain greater than 6 dBi are used,

the maximum power spectral density shall be reduced by the amount in dB that the directional
gain of the antenna exceeds 6 dBi.

5.15-5.25 GHz: Limit (dBm/MHz) = 17dBm/MHz.

5.725-5.85 GHz Limit (dBm/500kHz) = 30dBm/500kHz.

7.5.2. Test Procedure Used
KDB 789033 D02v01 - Section F
7.5.3. Test Setting

1. Analyzer was set to the center frequency of the UNII channel under investigation

2. Span was set to encompass the entire 26dB EBW of the signal.

3. RBW = 1MHz, if measurement bandwidth of Maximum PSD is specified in 500 kHz,
RBW =100 kHz

. VBW = 3MHz

. Number of sweep points 0 2 T (span / RBW)

. Detector = power averaging (RMS)

. Sweep time = auto

. Trigger = free run

© 00 N o o b

. Use the peak search function on the instrument to find the peak of the spectrum and record its

value.
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10.Add 10*log(1/x), where x is the duty cycle, to the measured power in order to compute the
average power during the actual transmission times (because the measurement represents an
average over both the on and off times of the transmission). For example, add 10*log(1/0.25) =
6 dB if the duty cycle is 25 percent.

11.When the measurement bandwidth of Maximum PSD is specified in 500 kHz, add a constant

factor 10*log(500kHz/100kHz) = 6.99 dB to the measured result

7.5.4. Test Setup

Spectrum Analyzer

Jr—
y

&~ —

5.3 Attenuator EUT
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7.5.5. Test Result

Test Mode | Ny, |Data Rate [Channel| Freq. Ant 0 Ant 1 Total Limit Result

(Mbps) No. (MHz) PSD PSD PSD |(dBm /MHZz)

(dBm) (dBm) (dBm)

1lla 1 6 36 5180 7.836 8.575 - 17 Pass
1lla 1 6 44 5220 8.493 8.808 - 17 Pass
1lla 1 6 48 5240 9.029 8.976 - 17 Pass
11n-HT20 1 6.5 36 5180 7.575 7.887 -- 17 Pass
11n-HT20 1 6.5 44 5220 8.117 7.860 -- 17 Pass
11n-HT20 1 6.5 48 5240 8.692 8.550 -- 17 Pass
11n-HT20 2 13 36 5180 5.062 5.630 8.366 17 Pass
11n-HT20 2 13 44 5220 10.479 11.013 13.765 17 Pass
11n-HT20 2 13 48 5240 9.878 10.975 13.471 17 Pass
11n-HT40 1 13.5 38 5190 4.064 4.427 -- 17 Pass
11n-HT40 1 13.5 46 5230 4.516 4.078 -- 17 Pass
11n-HT40 2 27 38 5190 1.090 1.680 4.405 17 Pass
11n-HT40 2 27 46 5230 6.550 6.854 9.715 17 Pass
Test Mode [ Ny, |Data Rate|Channel| Freq. |Constant| AntO Ant 1 Total Limit Result

(Mbps) No. (MHz) | Factor PSD PSD PSD (dBm/

(dBm) (dBm) | (dBm) |500kHz)
1lla 1 6 149 5745 6.99 7.890 8.128 -- 30 Pass
1lla 1 6 157 5785 6.99 8.615 8.650 -- 30 Pass
1lla 1 6 165 5825 6.99 7.449 6.756 -- 30 Pass
11n-HT20 1 6.5 149 5745 6.99 7.086 8.648 -- 30 Pass
11n-HT20 1 6.5 157 5785 6.99 7.922 8.131 -- 30 Pass
11n-HT20 | 1 6.5 165 5825 6.99 6.720 6.919 -- 30 Pass
11n-HT20 2 13 149 5745 6.99 4.408 5.347 7.913 30 Pass
11n-HT20 2 13 157 5785 6.99 8.686 9.343 12.037 30 Pass
11n-HT20 2 13 165 5825 6.99 4.267 4.864 7.586 30 Pass
11n-HT40 1 13.5 151 5755 6.99 4.736 4.503 -- 30 Pass
11n-HT40 1 13.5 159 5795 6.99 5.019 4.373 -- 30 Pass
11n-HT40 2 27 151 5755 6.99 2.320 2.517 5.430 30 Pass
11n-HT40 | 2 27 159 5795 6.99 2.622 2.338 5.492 30 Pass

Note: The PSD Level = The Reading level + Constant Factor.

The Total PSD Level = 10*log{10"™®PSP/10),.1gAnt 1 PSD0y 4 Constant Factor.
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802.11a Power Spectral Density - Ant O

Channel 36 (5180MHz) Channel 44 (5220MHz)

ent Specrum Anabeer - Saept S o

B Agiert pecrom Anahyee - Snept S

Avg Type: RS Peak Search
¥ Trig: Free Run AvglHald:>1001100
#Attan: 20 B

Avg Type: RMS
¥ Trig: Free Run AvglHold:>1001100
#Aten: 20 6B

Ref Offset 215 dB.
Ref 29.00 dBm

Ref Offset 215 dB
Ref 29.00 dBm

Center 5.18000 GHz Span 27.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1,000 ms (1001 pts)

Center 5.22000 GHz Span 27.00 MHz
#Res BW 1.0 MHz #VBW 3,0 MHz* Sweep 1,000 ms (1001 pts)

= staTUS = sTaTUS

Channel 48 (5240MHz) Channel 149 (5745MHz)

St Spectrum Anahzer - Smept S o

“giert Spectrum Anshyzer - Swept S8

o F 4
Marker 1 5.738763000000 GHz Avg Type: RMS Peak Search

PNO; Fast Ly 171 Free Run AvglHeld:>100/100
IF Gain:Low #Atten: 20 dB -
Mkr1 5.738 763 GHz NextPeak
Ref Offset 215 dB
Ref 20.00 dBm 0.900 dBm
Next Pk Right|
Marker Delta

Marker 1 5.246183000000 GHz Avg Type: RMS Peak Search

BNO: Fast g0 Trio: Free Run Avg|Held:>100100
FGainlow | #Atien: 20 B -
Mkr1 5.246 183 GHz| NextPeak
Ref Offset 215 dB. .
Ref 29,00 dBm 9.029 dBm
Next Pk Right
. Marker Delta|

Center 5.24000 GHz Span 27.00 MHz Center 5.74500 GHz Span 27.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts), #Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (1001 pts),
=3 us starus

Channel 157 (5785MHz) Channel 165 (5825MHz)

St Spectrum Anahzer - Smept S o

B Agiert pecrom Anahyee - Snept S

Marker 1 5.817521000000 GHz Avg Type: RMS s Peak Search
et T Trig: Free Run AvglHold:>100/100

IF Gain:Low #Astan: 20 dB

Marker 1 778364000000 et e Trig: Free Run :::J::_jn”gusma

FGalnilow ©_ #Amen: 20 6B
Ref Offset 215 dB Mkr1 5.779 384 GHz

y Ref Offset 215 dB
Ref 29.00 dBm 1.625 dBm

Ref 29.00 dBm

Center 5.78500 GHz Span 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1,333 ms (1001 pts)

Center 5.82500 GHz Span 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1,333 ms (1001 pts)

= staTUS = sTaTUS
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802.11a Power Spectral Density - Ant 1

Channel 36 (5180MHz) Channel 44 (5220MHz)

et Specim Anatyee - Smept B Agtert Specrom Anahyer- Smept S

Marker 1 5.224563000000 GHz ) Avg Type: RMS : Peak Search
¥ Trig: Free Run Avg|Hold:> 1001100
#Atten: 20 dB o

Marker £5.178029000000 Trig: Free Run :J."‘JEE'_;?SSM

5t g
IFGain:Low #Atten: 20 4B

Ref Offset 215 dB.
Ref 29.00 dBm

Mkr1 5.224 563 GHz
Ref Offset 215 dB.
Ref 29.00 dBm 8.808 dBm

Center 5.18000 GHz Span 27.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1,000 ms (1001 pts)

= staTUS = staTUS

Center 5.22000 GHz Span 27.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1,000 ms (1001 pts)

Channel 48 (5240MHz) Channel 149 (5745MHz)

S Specium Anayee - Swept S Aghert Spectrum Anabyzer Smept S )

Marker 1 5.750022000000 GHz Avg Type: RMS - Peak Search

BNO: Fast g0 Trio: Free Run Avg|Held:>100100
FGainlow | #Atien: 20 B -
Mkr1 5.750 022 GHz| NextPeak
Ref Offset215 dB o
Ref 29.00 dBm 1.138 dBm
Next Pk Right

Marker 1 5.244590000000 GHz Avg Type: RMS - Peak Search

BNO: Fasi Ly 1710: Free Run Avg|Held:>100100
IFGain:Low " #Atten: 20 4B -
Rl e M g e aem
S m

Marker Delta

Center 5.24000 GHz Span 27.00 MHz Center 5.74500 GHz Span 27.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts), #Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (1001 pts),
=3 us us

Channel 157 (5785MHz) Channel 165 (5825MHz)

Jent Spectrum Anahyzer - Swept A

- - Avg Type: RMS
Marker 1 5.780005000000 ot Y Trig: Free Run A::\N::;_MDDHM

FGalnilow ©_ #Amen: 20 6B

Avg Type: RMS
¥ Trig: Free Run Avg|Hold:>100100
#Atten: 20 dB
Mkr1 5.780 005 GHz
Ref Offset 215 dB.
Ref 20.00 dBm 1.660 dBm

Ref Offset 215 dB. Mkr1 5.818 736 GHz

Ref 29.00 dBm

Center 5.78500 GHz Span 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1,333 ms (1001 pts)

= staTUS = staTUS

Center 5.82500 GHz Span 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1,333 ms (1001 pts)
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802.11n-HT20 Power Spectral Density - Ant O

Channel 36 (5180MHz)

Channel 44 (5220MHz)

e Spectrum Analyzer - Saept S

Avg Type: RMS
¥ Trig: Free Run AvglHold:>100/100
#Atten: 20 45

Mkr1 5.186 048 GHz
Ref Offset 215 dB. -
Ref 29.00 dBm 7.575 dBm

Center 5.18000 GHz Span 27.00 MHz
#Res BW 1.0 MHz #VBW 3,0 MHz* Sweep 1,000 ms (1001 pts)

= sTaTUS

B trt Specrum Amalyeer - Snept S

Avg Type: RMS
W Trig: Free Run AvglHold:>100/100
#Atten: 20 dB
292 457
Ref Offset 215 d8 Mkr1 5.222 457 GHz
Ref 29.00 dBm 8.117 dBm

Center 5.22000 GHz Span 27.00 MHz
#Res BW 1.0 MHz #VBW 3,0 MHz* Sweep 1,000 ms (1001 pts)

= sTaTUS

Channel 48 (5240MHz)

Jent Spectrum Analyzer - Swept 54

Marker 1 5.246102000000 e R ::;;:;::?n’:jm

IFGainiLow | #Atien: 20 dB

Ref Offset 215 dB
Ref 29.00 dBm

Center 5.24000 GHz Span 27.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts),

= sTaTUS!

Peak Search

Next Pk Right|
Marker Delta

B trt Specrum Amalyeer - Snept S

Marker 1 5.741274000000 GHz Avg Type: RMS Peak Search

TmRrs] AvglHold:>100/100
i
Mkr1 5.741 274 GHz extPea
Ref Offset 215 dB
Ref 29.00 dBm 0.096 dBm
Next Pk Right
Marker Delta|

Center 5.74500 GHz Span 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.333 ms (1001 pts),

= sTaTUS!

Channel 157 (5785MHz)

Channel 165 (5825MHz)

Jent Spectrum Analyzer - Swept 54

Marker 1 5.778763000000 GHz Avg Type: RMS
et T Trig: Free Run AvglHeld:>100/100
I Gain:Low *_ #Aften: 20 d5

Ref Offset 215 dB.
Ref 29.00 dBm

Center 5.78500 GHz Span 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1,333 ms (1001 pts)

= sTaTUS

B trt Specrum Amalyeer - Snept S

Marker 1 5817521000000 GHz Avg Type: RMS z e
PO Fast Ly Tri: Free Run AvglHold:>100/100
IF Gain-Low #Atten: 20 dB
Mkr1 5.817 521 GHz
Ref Offset 215 dB. -
Ref 29.00 dBm -0.270 dBm

Center 5.82500 GHz Span 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1,333 ms (1001 pts)

= sTaTUS
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802.11n-HT20 Power Spectral Density - Ant 1

Channel 36 (5180MHz) Channel 44 (5220MHz)

B oS At e B i S e

Markar 1 5.226345000000 GHz Avg Type: RMS Peak Search

T Fast e Trig: Free Run AvglHold:>100/100
IF Gain:| Luw #Atten: 20 dB
— Mkr1 5.226 345 GHz
Bidiv  Ref 29.00 dBm 7.860 dBm
Next Pk Right
Next Pk Left

" I 05 2
Marher 1 5.186156000000 GHz Avg Type: RMS Peak Search

et T Trig: Free Run AvglHald:>1001100
FGalnow *_#Attan: 20 dB
Ref Offset 215 dB Mkr1 5.186 156 GHzm
Ref 29.00 dBm 7.887 dBm
Next Pk Right
B e e a Rasmae I, e .
Next Pk Left
Marker Deita
Mkr—RefLvi

Center 5.18000 GHz Span 27.00 MHz
#Res BW 1.0 MHz #VBW 3,0 MHz* Sweep 1,000 ms (1001 pts)

Marker Delta
Mkr—RefLvi,
Center 5.22000 GHz Span 27.00 MHz m

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

= sTaTUS = sTaTUS

Channel 48 (5240MHz) Channel 149 (5745MHz)

B s o e

Marker 1 5.245454000000 GHz Avg Type: RI Peak Search

BNO: Fast g Trig: Free Run AvglHold: :mmma
Fainitow *_#Aen: 20 48
Mkr1 5 r NextPeak
Ref Offset 215 dB Mk 5:54 GHz| -
div_ Ref 29.00 dBm 8.550 dBm
Next Pk Right|
Next Pk Left

Marker Delta
Mkr—RefLvi
Center 5.24000 GHz Span 27.00 MHz m

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

= sTaTUS!

Channel 157 (5785MHz) Channel 165 (5825MHz)
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