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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 = 2 x (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)

e Spectrum Analyzer - Saept S

Center 5.18000 GHz
#Res BW 1.0 MHz

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

Mkr1 5.186 156 GHz
Ref Offset 215 dB. —
Ref 29.00 dBm 7.887 dBm

S

Span 27.00 MHz
#VBW 3,0 MHz* Sweep 1,000 ms (1001 pts)

sTaTUS

B trt Specrum Amalyeer - Snept S

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

Mkr1 5.226 345 GHz
Ref Offset 215 dB.
Ref 29.00 dBm 7.860 dBm

Center 5.22000 GHz
#Res BW 1.0 MHz

Span 27.00 MHz
#VBW 3,0 MHz* Sweep 1,000 ms (1001 pts)

sTaTUS

Channel 48 (5240MHz)

Jent Spectrum Analyzer - Swept 54

Ref 29.00 dBm

Center 5.24000 GHz
#Res BW 1.0 MHz

Marker 1 5.245454000000 GHz Avg Type: RMS
o

Fast g Trig: Free Run AvglHold:>100/100
IFGain:Low  #Atten: 20 4B

Ref Offset 215 dB MKr1 5.245 454 GHz

8.550 dBm

Span 27.00 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 5.740005000000 GHz Avg Type: RMS . Peak Search

PHO: Fast Lpe! AvglHold:>100/100
i
Mkr1 5.740 005 GHz extPea
Ref Offset 215 dB
Ref 29.00 dBm 1.658 dBm

Center 5.74500 GHz
#Res BW 100 kHz

Next Pk Right|
Marker Delta

Span 27.00 MHz
#VBW 300 kHz* Sweep 1.333 ms (1001 pts),

sTaTUS!

Channel 157 (5785MHz)

Channel 165 (5825MHz)

Jent Spectrum Analyzer - Swept 54

Ref Offset 215 dB.
Ref 29.00 dBm

Center 5.78500 GHz
#Res BW 100 kHz

Marker 1 5.779384000000 GHz Avg Type: RMS

et T Trig: Free Run AvglHold:>100/100
IFGain:Low *_ #Aten: 20 dB

Mkr1 5.779 384 GHz
1.141 dBm

Span 27.00 MHz
#VBW 300 kHz* Sweep 1,333 ms (1001 pts)

sTaTUS

B trt Specrum Amalyeer - Snept S

Marker 1 5.820005000000 GHz Avg Type: RMS

et T Trig: Free Run AvglHold:>100/100
IFGain:Low *_ #Aten: 20 dB

Ref Offset 215 dB Mkr1 5.820 005 GHz

Ref 29.00 dBm

Center 5.82500 GHz
#Res BW 100 kHz

-0.071 dBm

Span 27.00 MHz
#VBW 300 kHz* Sweep 1,333 ms (1001 pts)

sTaTUS
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802.11n-HT20 Power Spectral Density - Ant0/Ant 0 + 1

Channel 36 (5180MHz)

Channel 44 (5220MHz)

B Agiert Specirum Amalyee - Snept S

[ z Avg Typs: RMS
Marker 1517487000000 .;,m W Trig: Free Run AvgHald> 100100

IF Gain:Low #Astan: 20 dB C
Mkr1 5.174 870 GHz

Ref Offset 215 dB.
Ref 29.00 dBm 5.062 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

Marker 15.224995000000 .;,m e Trig: Free Run ::J:m'a?;ﬁoa

IF Gain:Low #Attan: 20 4B [
Mkr1 5.224 995 GHz

Ref Offset 215 dB. -
Ref 29.00 dBm 10.479 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)

Channel 149 (5745MHz)

B Agiert Specirum Amalyee - Snept S

Marker 1 5.246021000000 GHz Avg Type: RMS
THO: Fast L AvgHold:>100/100

IF Gain:Low

Ref Offset 215 dB Mkr1 5. 2469_'21 GHz|
Ref 29.00 dBm 9.878 dBm

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

Peak Search

Next Pk Right|
Marker Delta

B trt Specrum Amalyeer - Snept S

Marker 1 5.740005000000 GHz Avg Type: RMS Peak Search

PNO; Fast Ly 171 Free Run AvglHeld:>100/100
IF Gain:Low #Atten: 20 dB -
Mkr1 5.740 005 GHz NextPeak
Ref Offset 215 dB
Ref 29.00 dBm -2.582 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)

“giert Spectrum Analyzer - Swept 54

i z Avg T RMS
Marker 4 5.780005000000 .;,m ey Trig: Free Run A:;ngﬁ'nnmoa

IF Gain:Low #Astan: 20 dB

Mkr1 5.780 005 GHz
Ref Offset 215 dB.
Ref 29.00 dBm 1.696 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 5.820005000000 GHz Avg Type: RMS
TN Fast el Trig: Free Run AvglHold:>100/100
IF Gain-Low #Atten: 20 dB

Ref Offset 215 dB.
v Ref 29.00 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/Ant 0 + 1

Channel 36 (5180MHz)

Channel 44 (5220MHz)

B Agiert Specirum Amalyee - Snept S

I 7 z Avg Type: RMS
Marker 15.176760000000 .;,m ey Trig: Free Run A::mg;'ﬂnmm

IF Gain:Low #Attan: 20 4B [
Ref Offset 215 dB Mkr1 5.176 760 GHz
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)

= sTaTUS

B trt Specrum Amalyeer - Snept S

Marker 15.226315000000 .;,m e Trig: Free Run ::J:m'a?;ﬁoa
1FGain:Low *_ #Atten: 20 dB o
Mkr1 5.226 318 GHz

Ref Offset 215 dB
Ref 29.00 dBm 11.013 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 149 (5745MHz)

B Agiert Specirum Amalyee - Snept S

Marker 1 5.244293000000 GHz Avg Type: RMS
L — AvglHola:» 1001100

FGain:Low
Mkr1 5.244 293 GHz
Ref Offset 215 dB =
Ref 29.00 dBm 10.975 dBm

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

Peak Search

Next Pk Right|
Marker Delta

B Agtert Specrom Anahyer- Smept S

Marker 1 5.751264000000 . . ::r:‘:::jnhg‘sm
iFGain:Low #Atten: 20 4B
Mkr1 5.751 264 GHz
Ref Offset 215 dB.
Ref 29.00 dBm -1.643 dBm

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)

“giert Spectrum Analyzer - Swept 54

P = - Avg Type: RMS
Marker 1577673600000 GHz __ W Trig: Free Run AvalHole:>100/100

IF Gain:Low #Astan: 20 dB

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
TN Fast el Trig: Free Run AvglHold:>100/100
IF Gain-Low #Atten: 20 dB
Mkr1 5.817 521 GHz
Ref Offset 215 dB -y
iv Ref 29.00 dBm -2.126 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-HT40 Power Spectral Density - Ant O

Channel 38 (5190MHz) Channel 46 (5230MHz)

giern Spectrum Anshyzer - Saept SA ===

I Acgiera Spectrum Anahyzer - Swept S

Peak Search

™ z Avg Type: RMS
Marker 15.240350000000 ot Y Trig: Free Run A&nizf,«nm|m

FGalnilow ©_ #Amen: 20 6B

Marker £.5.201250000000 et e Trig: Free Run :.m:::;?ynﬁm

FGalnilow ©_ #Amen: 20 6B :
2 3 NextPeak|
Ref Offset 215 dB Mkr1 5.240 35 GHz

Ref Offset 215 dB.
Ref 29.00 dBm 4.516 dBm

Ref 29.00 dBm

INext Pk Right|

Next Pk Left

MEkr—RefLvl,

Center 5.23000 GHz ‘Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1,000 ms (1001 pts)

Center 5.19000 GHz ‘Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1,000 ms (1001 pts)

= staTUS

Channel 151 (5755MHz) Channel 159 (5795MHz)

Peak Search

Marker 1 5.750000000000 GHz Avg Type: RMS Peak Search

BNO: Fast g0 Trio: Free Run Avg|Held:>100100 T
FGainLow *_#Atten: 20 B '
Ref Offset21.6 dB.
iBrdiv Ref 28.00 dBm
Next Pk Right|

B crs Specium Anyee - Smept A

Marker 1 5.783750000000 o Aﬂ:r:‘:::jnhg‘sm

iFGainiLow *_#Atten: 20 B

B Agtert Specrom Anahyer- Smept S

NextPeak|
Ref Offset 215 dB.
Ref 29.00 dBm

Next Pk Right|

Next Pk Left,

Mkr—RefLvl
Center 5.79500 GHz ‘Span 50.00 MHz

#Res BW 100 kHz #VBW 300 kHz* Sweep 2.400 ms (1001 pts)

Center 5.75500 GHz ‘Span 50.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 2.400 ms (1001 pts),

= staTUS

802.11n-HT40 Power Spectral Density - Ant 1

Channel 38 (5190MHz) Channel 46 (5230MHz)

B it Specium Anayas - Saept

Marker 1 5.235350000000 .. ... :m:z;';?n’ﬁm

iFGainiLow *_#Atten: 20 B

B Agtert Spectrum Aty - Smep

Marker 1 5.200950000000 GHz Avg Type:RMS e — Peak Search

BNO Fast g Trlg: Free Run Avg|Hold:>100/100 T
1FGain:Low #Atten: 20 dB
Ref Offset 215 dB Mkr1 5.200 95 GHz
Ref 29.00 dBm 4.427 dBm
Next Pk Right|

2 NextPeak|
Mkr1 5.235 35 GHz,
Ref Offset 215 dB. -
Ref 29.00 dBm 4.078 dBm

Next Pk Right|

Next Pk Left,

Mkr—RefLvl

Center 5.23000 GHz ‘Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts),

Center 5.19000 GHz ‘Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts),

s STATUS
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Channel 151 (5755 MH2)

Channel 159 (5795 MHz)

B Agtert Spectrum Aty - Smep

Marker 1 5.740000000000 GHz Avg Type: RMS
BNO: Fast g0 Trio: Free Run Avg|Hold:>100100
IFGain:Low #Atten: 20 0B
Mkr1 5.740 00 GHz|
Ref Offset 215 dB -
Ref 29.00 dBm -2.487 dBm

Center 5.75500 GHz Span 50.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 2.400 ms (1001 pts),

s STATUS

Peak Search

Next Pk Right

B it Specium Anayas - Saept = e

Marker 1 5.780000000000 [ — ::r:‘:::jnhg‘sm

iFGainiLow *_#Atten: 20 B

Ref Offset 215 dB.
Ref 29.00 dBm

Center 5.79500 GHz Span 50.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 2.400 ms (1001 pts),

= STATUS

802.11n-HT40 Power Spectral Density - Ant 0/ Ant 0+1

Channel 38 (5190MHz)

Channel 46 (5230MHz)

Jent Spectrum Anahyzer - Swept A

Marker 1 5.201750000000 o ::r:‘:::jnhg‘sm

iFGainiLow *_#Atten: 20 B
Mkr1 5.201 75 GHz,
Ref Offset215 dB
Ref 20.00 dBm 1.090 dBm

Center 5.19000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts),

Peak Search

Next Pk Right|
Marker Delta

B crs Specium Anyee - Smept A =

Marker 1 5.239150000000 GHz Avg Type: RMS Peak Search
BNO: Fast g0 Trio: Free Run Avg|Held:>100100

IFGain:Low #Atten: 20 4B
Mkr1 5.239 15 GHz

Ref Offset21.5 dB.

Ref 29.00 dBm 6.550 dBm

Center 5.23000 GHz Span 50.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.000 ms (1001 pts),

Channel 151 (5755MHz)

Jent Spectrum Anahyzer - Swept A

Marker 1 5.747500000000 GHz Avg Type: RMS
PNO: [we] Trig: Free Run Avg|Hold:>1001100
IFGain:Low #Atten: 20 dB
Ref Offset 21.5 dB.
Ref 29.00 dBm

Center 5.75500 GHz Span 50.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 2,400 ms (1001 pts)

= staTUS

B crs Specium Anyee - Smept A

Marker 1 5.790000000000 GHz Avg Type: RMS v E Peak Search
TR st o Trlg: FreeRun Avg|Hold:>1001100
IF #Aten: 20 6B
Mkr1 5.790 00 GHz,
Ref Offset 215 dB. "
Ref 29.00 dBm -4.368 dBm

Mkr—RefLvi
Center 5.79500 GHz Span 50.00 MHz ﬂ

#Res BW 100 kHz #VBW 300 kHz* Sweep 2.400 ms (1001 pts),

= staTUS
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802.11n-HT40 Power Spectral Density - Ant 1 /Ant 0+1

Channel 38 (5190MHz)

Channel 46 (5230MHz)

B Agtert Specrom Anahyer- Smept S

[ iz Avg Type: RMS
Marker 15.184350000000 H Fast Ly 171g: FréeRun Augﬂzla_a‘mmmd
Gt Low

#Aten: 20 dB

Mkr1 5.184 35 GHz

Ref Offset 21.5 dB.
¥ 1.680 dBm

Ref 29.00 dBm

Center 5.19000 GHz
#Res BW 1.0 MHz

Span 50.00 MHz
#VBW 3.0 MHz* Sweep 1,000 ms (1001 pts)

= staTUS

B8 Egver Specium e Suepr 8 )

Avg Type: RMS Peak Search

AvglHold:>1001100
Mkr1 5.236 25 GHz m
6.854 dBm
Next Pk Left
Mkr—RefLvi

Span 50.00 MHz
Sweep 1,000 ms (1001 pts)

= staTUS

Marker 1 5.236250000000 GHz
st ! Trig: Free Run
FGain:Low _ #Aften: 20 9B

Ref Offset 215 dB.
Ref 29.00 dBm

Center 5.23000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Channel 159 (5795 MHZz)

B Agtert Specrom Anahyer- Smept S

[ z Avg Type: RMS
Marker 1 5.752500000000 HA . . i
iFGain:Low #Atten: 20 4B

Ref Offset 215 dB.
div  Ref 29.00 dBm

Center 5.75500 GHz
#Res BW 100 kHz

Span 50.00 MHz
Sweep 2.400 ms (1001 pts)

#VBW 300 kHz*

= staTUS

B8 Egver Specium e Suepr 8 )

[ d z Avg Type: RMS
Marker 1 5.792500000000 HA e A::\H::Mnmm
1FGain:Low #Atten: 20 dB

Ref Offset215 dB Mkr1 5.792

div Ref 29.00 dBm

Mkr—RefLvl
Span 50.00 MHz m

Sweep 2.400 ms (1001 pts)

= staTUS

Center 5.79500 GHz

#Res BW 100 kHz #VBW 300 kHz*

FCC ID: TK4AWPJ342
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7.6. Frequency Stability Measurement

7.6.1. Test Limit

Manufactures 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 user’s manual.
7.6.2. Test Procedure Used

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 highest. After
the temperature stabilized for approximately 30 minutes recorded the frequency. Repeat step
measure with 10°C decreased per stage until the lowest temperature 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 (x15%) and endpoint, record the

maximum frequency change.

7.6.3. Test Setup

Standard Temperature
& Humidity Chamber

Spectrum Analyzer

P

o DCBlock &
] Aﬁenclzmr E U T

Power Supply
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7.6.4. Test Result

Voltage Power Temp Frequency Freq. Dev. Deviation
(%) (VAC) ¢C) (H2) (Hz2) (%0)
5220018651.694 | 18651.694 0.000357
+ 20 (Ref)
5784998125.684 | -1874.316 -0.000032
30 5220031581.522 | 31581.522 0.000605
5785029633.344 | 29633.344 0.000512
20 5220028764.749 | 28764.749 0.000551
5785014243.547 | 14243.547 0.000246
10 5220036157.243 | 36157.243 0.000693
5785031634.751 | 31634.751 0.000547
0 5220010357.212 | 10357.212 0.000198
5785041821.370 | 41821.370 0.000723
100% 120
10 5220015658.651 | 15658.651 0.000300
+
5784995187.658 | -4812.342 -0.000083
20 5220025680.830 | 25680.830 0.000492
+
5784996714.185 | -3285.815 -0.000057
30 5219989752.347 | -10247.653 -0.000196
+
5785015204.625 | 15204.625 0.000263
20 5220001738.711 1738.711 0.000033
+
5784990164.571 | -9835.429 -0.000170
50 5219996525.712 | -3474.288 -0.000067
+
5784989303.618 | -10696.382 -0.000185
5220002774.668 | 2774.668 0.000053
115% 138 +20
5784988601.402 | -11398.598 -0.000197
5219998124.121 | -1875.879 -0.000036
85% 102 +20
5784988413.321 | -11586.679 -0.000200

FCC ID: TK4AWPJ342
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7.7. Radiated Spurious Emission Measurement

7.7.1. Test Limit

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title

47 CFR must not exceed the limits shown in Table per Section 15.209.

FCC Part 15 Subpart C Paragraph 15.209

Frequency Field Strength Measured Distance
[MHZz] [Vim] [Meters]
0.009 — 0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F (kHz) 30
1.705 - 30 30 30
30-88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3

7.7.2. Test Procedure Used

KDB 789033 D02v01 — Section G

7.7.3. Test Setting

Peak Measurements above 1GHz

. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
. RBW = 1MHz

. VBW = 3MHz

. Detector = peak

. Sweep time = auto couple

. Trace mode = max hold

N~ o o b~ W N P

. Trace was allowed to stabilize
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Quasi-Peak Measurements below 1GHz

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. Span was set greater than 1MHz

3. RBW =120 kHz

4. Detector = CISPR quasi-peak

5. Sweep time = auto couple

6. Trace was allowed to stabilize

Average Measurements above 1GHz (Method AD)

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
2. RBW = 1MHz

3. VBW = 3MHz

4. Detector = power average (RMS)

5. Number of measurement points = 1001 (Number of points must be > 2 x span/RBW)

6. Sweep time = auto

7. Trace was averaged over at 100 sweeps

7.7.4. Test Setup

9kHz ~ 30MHz Test Setup:

an

EUT

\l'.'-"--_.

T I a |

08m r——— 3 ————— ] ¢
(Turntable)

Test Receiver
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30MHz ~ 1GHz Test Setup:

1~4m | (Antenna Tower)
Antenna |
EUT l . v L
[ 1 I A —
0.8 m ¢ 3m »1 ‘
(Turntable) :

1GHz ~18GHz Test Setup:

EUT

l Antenna '
1 [

7

T [

18GHz ~40GHz Test Setup:

EUT

=
= R i!

- | E—

Pre-Amplifier

[

Spectrum Analyzer

(Antenna Tower)

Antenna
Spectrum Analyzer

-_Amplifier i

(Turntable)

" D= 1 Pre

—1m —p (

=
="
ol SR

e= @
=
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7.7.5. Test Result

Test by Panel Antenna — 15dBi for 5150-5250MHz Band;
Test by Panel Antenna — 25dBi for 5725-5850MHz Band,;

limit.

Test Mode: 802.11a - Ant 0 Test Site: AC1

Test Channel: 36 Test Engineer: Roy Cheng

Test Date 08-25-2014 Relative Humidity | 58%

Remark: 1. Average measurement was not performed if peak level lower than average

Other frequency was 20dB below limit line within 1-18GHz, there is not show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuVv/m)
* 7043.5 35.3 13.1 48.4 88.2 -39.8 Peak | Horizontal
* 7111.5 34.0 13.4 47.4 88.2 -40.8 Peak | Horizontal
9035.0 34.2 14.5 48.7 74.0 -25.3 Peak | Horizontal
9100.5 35.6 14.6 50.2 74.0 -23.8 Peak | Horizontal
* 7044.0 34.7 13.1 47.8 88.2 -40.4 Peak Vertical
* 7134.0 34.6 13.5 48.1 88.2 -40.1 Peak Vertical
9114.7 34.6 14.8 49.4 74.0 -24.6 Peak Vertical
9185.6 35.3 15.3 50.6 74.0 -23.4 | Peak | Vertical

-27dBm/MHz to obtain the limit for out of band spurious emissions of 68.2dBuV/m.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) — Pre_Amplifier Gain (dB)

Note 1: “*” is not in restricted band, its limit is -27dBm/MHz. At a distance of 3 meters, the field strength
limit in dBuV/m can be determined by adding a “conversion” factor of 95.2dB to the EIRP limit of

FCC ID: TK4AWPJ342
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Test Mode:

802.11a—-Ant 0

Test Site:

AC1

Test Channel:

44

Test Engineer:

Roy Cheng

Test Date

08-25-2014

Relative Humidity | 58%

Remark:

1. Average measurement was not performed if peak level lower than average

limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is hot show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuVv/m)
* 7213.5 35.7 13.7 49.4 88.2 -38.8 Peak | Horizontal
* 7817.0 34.0 15.0 49.0 88.2 -39.2 Peak | Horizontal
9142.0 35.3 15.2 50.5 74.0 -23.5 Peak | Horizontal
9321.5 34.8 154 50.2 74.0 -23.8 Peak | Horizontal
* 7168.4 34.3 13.6 47.9 88.2 -40.3 Peak Vertical
* 7806.9 33.4 15.0 48.4 88.2 -39.8 Peak Vertical
9336.4 34.8 15.4 50.2 74.0 -23.8 Peak Vertical
9364.9 33.8 15.3 49.1 74.0 -24.9 Peak Vertical

Note 1: “*” is not in restricted band, its limit is -27dBm/MHz. At a distance of 3 meters, the field strength
limit in dBuV/m can be determined by adding a “conversion” factor of 95.2dB to the EIRP limit of
-27dBm/MHz to obtain the limit for out of band spurious emissions of 68.2dBuV/m.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) — Pre_Amplifier Gain (dB)

FCC ID: TK4AWPJ342
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Test Mode:

802.11a—-Ant 0

Test Site:

AC1

Test Channel:

48

Test Engineer:

Roy Cheng

Test Date

08-25-2014

Relative Humidity | 58%

Remark:

1. Average measurement was not performed if peak level lower than average

limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is hot show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuVv/m)
* 7842.5 33.4 15.1 48.5 88.2 -39.7 Peak | Horizontal
* 7953.0 33.5 15.1 48.6 88.2 -39.6 Peak | Horizontal
9463.0 35.0 154 50.4 74.0 -23.6 Peak | Horizontal
9466.0 354 154 50.8 74.0 -23.2 Peak | Horizontal
* 8006.0 34.1 15.1 49.2 88.2 -39.0 | Peak | Vertical
* 8694.3 34.6 14.8 49.4 88.2 -38.8 | Peak | Vertical
9412.6 33.8 15.5 49.3 74.0 -24.7 Peak Vertical
9484.6 35.2 154 50.6 74.0 -234 Peak Vertical

-27dBm/MHz to obtain the limit for out of band spurious emissions of 68.2dBuV/m.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) — Pre_Amplifier Gain (dB)

Note 1: “*” is not in restricted band, its limit is -27dBm/MHz. At a distance of 3 meters, the field strength
limit in dBuV/m can be determined by adding a “conversion” factor of 95.2dB to the EIRP limit of

FCC ID: TK4AWPJ342
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Test Mode:

802.11a—-Ant 0

Test Site:

AC1

Test Channel:

149

Test Engineer:

Roy Cheng

Test Date

08-25-2014

Relative Humidity | 58%

Remark:

1. Average measurement was not performed if peak level lower than average

limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is hot show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuVv/m)
* 7014.5 354 12.8 48.2 88.2 -40.0 Peak | Horizontal
* 7115.0 34.4 13.4 47.8 88.2 -40.4 Peak | Horizontal
9047.4 34.0 14.5 48.5 74.0 -25.5 Peak | Horizontal
9089.9 34.4 14.6 49.0 74.0 -25.0 Peak | Horizontal
* 7045.4 35.0 13.1 48.1 88.2 -40.1 Peak Vertical
* 7164.4 34.6 13.6 48.2 88.2 -40.0 Peak Vertical
8156.5 33.5 14.9 48.4 74.0 -25.6 Peak Vertical
8169.7 34.4 14.8 49.2 74.0 -24.8 Peak Vertical

Note 1: “*” is not in restricted band, its limit is -27dBm/MHz or -17dBm/MHz. At a distance of 3 meters,
the field strength limit in dBuV/m can be determined by adding a “conversion” factor of 95.2dB to the
EIRP limit of -27dBm/MHz to obtain the limit for out of band spurious emissions of 68.2dBuV/m.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) — Pre_Amplifier Gain (dB)

FCC ID: TK4AWPJ342
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Test Mode:

802.11a—-Ant 0

Test Site:

AC1

Test Channel:

157

Test Engineer:

Roy Cheng

Test Date

08-25-2014

Relative Humidity | 58%

Remark:

1. Average measurement was not performed if peak level lower than average

limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is hot show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuVv/m)
* 7804.6 33.5 15.0 48.5 88.2 -39.7 Peak | Horizontal
* 8003.4 34.2 15.1 49.3 88.2 -38.9 Peak | Horizontal
9114.9 34.5 14.8 49.3 74.0 -24.7 Peak | Horizontal
9168.4 34.8 15.3 50.1 74.0 -23.9 Peak | Horizontal
* 7208.9 35.0 13.7 48.7 88.2 -39.5 Peak Vertical
* 7806.2 335 15.0 48.5 88.2 -39.7 | Peak Vertical
8234.0 33.0 14.5 47.5 74.0 -26.5 Peak Vertical
8304.7 34.2 14.3 48.5 74.0 -25.5 Peak Vertical

Note 1: “*” is not in restricted band, its limit is -27dBm/MHz or -17dBm/MHz. At a distance of 3 meters,
the field strength limit in dBuV/m can be determined by adding a “conversion” factor of 95.2dB to the
EIRP limit of -27dBm/MHz to obtain the limit for out of band spurious emissions of 68.2dBuV/m.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) — Pre_Amplifier Gain (dB)

FCC ID: TK4AWPJ342
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Test Mode:

802.11a—-Ant 0

Test Site:

AC1

Test Channel:

165

Test Engineer:

Roy Cheng

Test Date

08-25-2014

Relative Humidity | 58%

Remark:

1. Average measurement was not performed if peak level lower than average

limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is hot show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuVv/m)
* 8597.4 33.5 14.8 48.3 88.2 -39.9 Peak | Horizontal
* 8912.7 35.0 14.3 49.3 88.2 -38.9 Peak | Horizontal
9190.0 35.1 15.3 50.4 74.0 -23.6 Peak | Horizontal
9324.4 34.9 154 50.3 74.0 -23.7 Peak | Horizontal
* 7889.2 33.9 15.0 48.9 88.2 -39.3 | Peak | Vertical
* 8001.6 34.5 15.1 49.6 88.2 -38.6 | Peak | Vertical
8495.5 34.3 14.7 49.0 74.0 -25.0 Peak Vertical
9110.1 34.0 14.7 48.7 74.0 -25.3 Peak Vertical

Note 1: “*” is not in restricted band, its limit is -27dBm/MHz or -17dBm/MHz. At a distance of 3 meters,
the field strength limit in dBuV/m can be determined by adding a “conversion” factor of 95.2dB to the
EIRP limit of -27dBm/MHz to obtain the limit for out of band spurious emissions of 68.2dBuV/m.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) — Pre_Amplifier Gain (dB)

FCC ID: TK4AWPJ342
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Test Mode:

802.11a—-Ant 1

Test Site:

AC1

Test Channel:

36

Test Engineer:

Roy Cheng

Test Date

08-25-2014

Relative Humidity | 58%

Remark:

1. Average measurement was not performed if peak level lower than average

limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is hot show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuVv/m)
* 7106.8 34.5 13.4 47.9 88.2 -40.3 Peak | Horizontal
* 7112.5 34.0 13.4 47.4 88.2 -40.8 Peak | Horizontal
8115.5 34.5 15.1 49.6 74.0 -24.4 Peak | Horizontal
8201.9 334 14.6 48.0 74.0 -26.0 Peak | Horizontal
* 7097.0 34.1 13.3 47.4 88.2 -40.8 Peak Vertical
* 7113.0 34.6 13.4 48.0 88.2 -40.2 Peak Vertical
8046.5 34.3 15.2 49.5 74.0 -24.5 Peak Vertical
8110.6 33.7 15.1 48.8 74.0 -25.2 Peak Vertical

-27dBm/MHz to obtain the limit for out of band spurious emissions of 68.2dBuV/m.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) — Pre_Amplifier Gain (dB)

Note 1: “*” is not in restricted band, its limit is -27dBm/MHz. At a distance of 3 meters, the field strength
limit in dBuV/m can be determined by adding a “conversion” factor of 95.2dB to the EIRP limit of

FCC ID: TK4AWPJ342
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Test Mode:

802.11a—-Ant 1

Test Site:

AC1

Test Channel:

44

Test Engineer:

Roy Cheng

Test Date

08-25-2014

Relative Humidity | 58%

Remark:

1. Average measurement was not performed if peak level lower than average

limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is hot show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuVv/m)
* 7207.5 34.9 13.6 48.5 88.2 -39.7 Peak | Horizontal
* 7811.5 33.8 15.0 48.8 88.2 -394 Peak | Horizontal
8256.4 34.8 14.4 49.2 74.0 -24.8 Peak | Horizontal
8397.0 35.2 14.4 49.6 74.0 -24.4 Peak | Horizontal
* 7156.0 34.8 13.6 48.4 88.2 -39.8 Peak Vertical
* 7205.0 34.3 13.6 47.9 88.2 -40.3 Peak Vertical
8204.5 34.3 14.6 48.9 74.0 -25.1 Peak Vertical
8221.6 34.3 14.5 48.8 74.0 -25.2 Peak Vertical

-27dBm/MHz to obtain the limit for out of band spurious emissions of 68.2dBuV/m.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) — Pre_Amplifier Gain (dB)

Note 1: “*” is not in restricted band, its limit is -27dBm/MHz. At a distance of 3 meters, the field strength
limit in dBuV/m can be determined by adding a “conversion” factor of 95.2dB to the EIRP limit of

FCC ID: TK4AWPJ342
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Test Mode:

802.11a—-Ant 1

Test Site:

AC1

Test Channel:

48

Test Engineer:

Roy Cheng

Test Date

08-25-2014

Relative Humidity | 58%

Remark:

1. Average measurement was not performed if peak level lower than average

limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is hot show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuVv/m)
* 7816.1 33.8 15.0 48.8 88.2 -394 Peak | Horizontal
* 7908.0 33.7 15.0 48.7 88.2 -39.5 Peak | Horizontal
8451.6 34.6 14.5 49.1 74.0 -24.9 Peak | Horizontal
8775.1 34.8 14.5 49.3 74.0 -24.7 Peak | Horizontal
* 7805.0 33.3 15.0 48.3 88.2 -39.9 | Peak | Vertical
* 7866.9 34.1 15.0 49.1 88.2 -39.1 Peak Vertical
8354.0 35.2 14.4 49.6 74.0 -24.4 Peak Vertical
8461.1 34.3 14.5 48.8 74.0 -25.2 Peak Vertical

-27dBm/MHz to obtain the limit for out of band spurious emissions of 68.2dBuV/m.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) — Pre_Amplifier Gain (dB)

Note 1: “*” is not in restricted band, its limit is -27dBm/MHz. At a distance of 3 meters, the field strength
limit in dBuV/m can be determined by adding a “conversion” factor of 95.2dB to the EIRP limit of

FCC ID: TK4AWPJ342
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Test Mode:

802.11a—-Ant 1

Test Site:

AC1

Test Channel:

149

Test Engineer:

Roy Cheng

Test Date

08-25-2014

Relative Humidity | 58%

Remark:

1. Average measurement was not performed if peak level lower than average

limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is hot show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuVv/m)
* 7110.6 355 13.4 48.9 88.2 -39.3 Peak | Horizontal
* 7162.9 34.3 13.6 47.9 88.2 -40.3 Peak | Horizontal
8110.4 34.2 15.1 49.3 74.0 -24.7 Peak | Horizontal
8181.4 34.0 14.7 48.7 74.0 -25.3 Peak | Horizontal
* 7064.0 35.0 13.2 48.2 88.2 -40.0 Peak Vertical
* 7118.9 35.2 13.4 48.6 88.2 -39.6 Peak Vertical
8056.4 34.1 15.2 49.3 74.0 -24.7 Peak Vertical
8172.0 33.9 14.8 48.7 74.0 -25.3 Peak Vertical

Note 1: “*” is not in restricted band, its limit is -27dBm/MHz or -17dBm/MHz. At a distance of 3 meters,
the field strength limit in dBuV/m can be determined by adding a “conversion” factor of 95.2dB to the
EIRP limit of -27dBm/MHz to obtain the limit for out of band spurious emissions of 68.2dBuV/m.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) — Pre_Amplifier Gain (dB)

FCC ID: TK4AWPJ342
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Report No.: 1407RSU04207

Test Mode:

802.11a—-Ant 1

Test Site:

AC1

Test Channel:

157

Test Engineer:

Roy Cheng

Test Date

08-25-2014

Relative Humidity | 58%

Remark:

1. Average measurement was not performed if peak level lower than average

limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is hot show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuVv/m)
* 7206.1 34.6 13.6 48.2 88.2 -40.0 Peak | Horizontal
* 7224.6 35.2 13.7 48.9 88.2 -39.3 Peak | Horizontal
8201.6 34.5 14.6 49.1 74.0 -24.9 Peak | Horizontal
8336.1 34.1 14.5 48.6 74.0 -25.4 Peak | Horizontal
* 7204.0 34.5 13.6 48.1 88.2 -40.1 Peak Vertical
* 7244.0 34.9 13.8 48.7 88.2 -39.5 Peak Vertical
8264.5 34.1 14.4 48.5 74.0 -25.5 Peak Vertical
8354.9 34.5 14.4 48.9 74.0 -25.1 Peak Vertical

Note 1: “*” is not in restricted band, its limit is -27dBm/MHz or -17dBm/MHz. At a distance of 3 meters,
the field strength limit in dBuV/m can be determined by adding a “conversion” factor of 95.2dB to the
EIRP limit of -27dBm/MHz to obtain the limit for out of band spurious emissions of 68.2dBuV/m.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) — Pre_Amplifier Gain (dB)

FCC ID: TK4AWPJ342
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Report No.: 1407RSU04207

Test Mode:

802.11a—-Ant 1

Test Site:

AC1

Test Channel:

165

Test Engineer:

Roy Cheng

Test Date

08-25-2014

Relative Humidity | 58%

Remark:

1. Average measurement was not performed if peak level lower than average

limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is hot show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuVv/m)
* 7804.2 33.3 15.0 48.3 88.2 -39.9 Peak | Horizontal
* 7811.5 33.4 15.0 48.4 88.2 -39.8 Peak | Horizontal
8401.2 34.7 14.5 49.2 74.0 -24.8 Peak | Horizontal
8499.6 34.3 14.7 49.0 74.0 -25.0 Peak | Horizontal
* 7804.6 33.6 15.0 48.6 88.2 -39.6 | Peak | Vertical
* 7846.0 34.0 15.1 49.1 88.2 -39.1 Peak Vertical
8394.1 35.5 14.4 49.9 74.0 -24.1 Peak Vertical
8495.4 335 14.7 48.2 74.0 -25.8 Peak Vertical

Note 1: “*” is not in restricted band, its limit is -27dBm/MHz or -17dBm/MHz. At a distance of 3 meters,
the field strength limit in dBuV/m can be determined by adding a “conversion” factor of 95.2dB to the
EIRP limit of -27dBm/MHz to obtain the limit for out of band spurious emissions of 68.2dBuV/m.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) — Pre_Amplifier Gain (dB)

FCC ID: TK4AWPJ342
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Report No.: 1407RSU04207

limit.

Test Mode: 802.11n-HT20 —Ant O Test Site: ACl1

Test Channel: 36 Test Engineer: Roy Cheng

Test Date 08-25-2014 Relative Humidity | 58%

Remark: 1. Average measurement was not performed if peak level lower than average

2. Other frequency was 20dB below limit line within 1-18GHz, there is hot show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuVv/m)
* 7104.0 34.5 13.4 47.9 88.2 -40.3 Peak | Horizontal
* 7183.2 35.2 13.6 48.8 88.2 -394 Peak | Horizontal
8114.2 34.3 15.1 49.4 74.0 -24.6 Peak | Horizontal
8214.7 34.3 14.6 48.9 74.0 -25.1 Peak | Horizontal
* 7084.1 34.7 13.3 48.0 88.2 -40.2 Peak Vertical
* 7111.5 34.7 13.4 48.1 88.2 -40.1 Peak Vertical
8094.0 34.0 15.1 49.1 74.0 -24.9 Peak Vertical
8110.7 33.8 15.1 48.9 74.0 -25.1 Peak Vertical

-27dBm/MHz to obtain the limit for out of band spurious emissions of 68.2dBuV/m.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) — Pre_Amplifier Gain (dB)

Note 1: “*” is not in restricted band, its limit is -27dBm/MHz. At a distance of 3 meters, the field strength
limit in dBuV/m can be determined by adding a “conversion” factor of 95.2dB to the EIRP limit of

FCC ID: TK4AWPJ342
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Report No.: 1407RSU04207

limit.

Test Mode: 802.11n-HT20 —Ant O Test Site: ACl1

Test Channel: 44 Test Engineer: Roy Cheng

Test Date 08-25-2014 Relative Humidity | 58%

Remark: 1. Average measurement was not performed if peak level lower than average

2. Other frequency was 20dB below limit line within 1-18GHz, there is hot show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuVv/m)
* 7198.4 34.7 13.6 48.3 88.2 -39.9 Peak | Horizontal
* 7201.6 34.6 13.6 48.2 88.2 -40.0 Peak | Horizontal
8264.3 33.7 14.4 48.1 74.0 -25.9 Peak | Horizontal
8344.4 34.6 14.4 49.0 74.0 -25.0 Peak | Horizontal
* 7199.4 34.7 13.6 48.3 88.2 -39.9 Peak Vertical
* 7241.5 34.4 13.8 48.2 88.2 -40.0 Peak Vertical
8201.5 33.6 14.6 48.2 74.0 -25.8 Peak Vertical
8354.2 34.4 14.4 48.8 74.0 -25.2 Peak Vertical

-27dBm/MHz to obtain the limit for out of band spurious emissions of 68.2dBuV/m.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) — Pre_Amplifier Gain (dB)

Note 1: “*” is not in restricted band, its limit is -27dBm/MHz. At a distance of 3 meters, the field strength
limit in dBuV/m can be determined by adding a “conversion” factor of 95.2dB to the EIRP limit of
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Report No.: 1407RSU04207

limit.

Test Mode: 802.11n-HT20 —Ant O Test Site: ACl1

Test Channel: 48 Test Engineer: Roy Cheng

Test Date 08-25-2014 Relative Humidity | 58%

Remark: 1. Average measurement was not performed if peak level lower than average

2. Other frequency was 20dB below limit line within 1-18GHz, there is hot show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuVv/m)
* 7807.1 33.3 15.0 48.3 88.2 -39.9 Peak | Horizontal
* 7893.2 34.1 15.0 49.1 88.2 -39.1 Peak | Horizontal
8451.2 35.0 14.5 49.5 74.0 -24.5 Peak | Horizontal
8487.2 34.1 14.7 48.8 74.0 -25.2 Peak | Horizontal
* 7811.9 33.6 15.0 48.6 88.2 -39.6 Peak Vertical
* 7924.1 34.8 15.1 49.9 88.2 -38.3 Peak Vertical
8369.9 35.0 14.4 49.4 74.0 -24.6 Peak Vertical
8432.2 34.1 14.6 48.7 74.0 -25.3 Peak Vertical

-27dBm/MHz to obtain the limit for out of band spurious emissions of 68.2dBuV/m.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) — Pre_Amplifier Gain (dB)

Note 1: “*” is not in restricted band, its limit is -27dBm/MHz. At a distance of 3 meters, the field strength
limit in dBuV/m can be determined by adding a “conversion” factor of 95.2dB to the EIRP limit of

FCC ID: TK4AWPJ342
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Report No.: 1407RSU04207

limit.

Test Mode: 802.11n-HT20 —Ant O Test Site: ACl1

Test Channel: 149 Test Engineer: Roy Cheng

Test Date 08-25-2014 Relative Humidity | 58%

Remark: 1. Average measurement was not performed if peak level lower than average

2. Other frequency was 20dB below limit line within 1-18GHz, there is hot show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuVv/m)
* 7097.0 34.5 13.3 47.8 88.2 -40.4 Peak | Horizontal
* 7114.0 34.9 13.4 48.3 88.2 -39.9 Peak | Horizontal
8094.5 34.0 15.1 49.1 74.0 -24.9 Peak | Horizontal
8193.7 34.2 14.7 48.9 74.0 -25.1 Peak | Horizontal
* 7046.9 35.1 13.1 48.2 88.2 -40.0 Peak Vertical
* 7114.9 34.6 13.4 48.0 88.2 -40.2 Peak Vertical
8177.4 34.1 14.8 48.9 74.0 -25.1 Peak Vertical
8258.2 33.9 14.4 48.3 74.0 -25.7 Peak Vertical

Note 1: “*” is not in restricted band, its limit is -27dBm/MHz or -17dBm/MHz. At a distance of 3 meters,
the field strength limit in dBuV/m can be determined by adding a “conversion” factor of 95.2dB to the
EIRP limit of -27dBm/MHz to obtain the limit for out of band spurious emissions of 68.2dBuV/m.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) — Pre_Amplifier Gain (dB)

FCC ID: TK4AWPJ342
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Report No.: 1407RSU04207

Test Mode:

802.11n-HT20 —Ant 0

Test Site:

AC1

Test Channel:

157

Test Engineer:

Roy Cheng

Test Date

08-25-2014

Relative Humidity | 58%

Remark:

1. Average measurement was not performed if peak level lower than average

limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is hot show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuVv/m)
* 7204.0 35.1 13.6 48.7 88.2 -39.5 Peak | Horizontal
* 7214.1 34.6 13.7 48.3 88.2 -39.9 Peak | Horizontal
8194.7 34.1 14.7 48.8 74.0 -25.2 Peak | Horizontal
8267.9 33.5 14.4 47.9 74.0 -26.1 Peak | Horizontal
* 7198.4 34.9 13.6 48.5 88.2 -39.7 Peak Vertical
* 7206.9 34.8 13.6 48.4 88.2 -39.8 Peak Vertical
8284.1 34.8 14.3 49.1 74.0 -24.9 Peak Vertical
8344.9 35.6 14.4 50.0 74.0 -24.0 Peak Vertical

Note 1: “*” is not in restricted band, its limit is -27dBm/MHz or -17dBm/MHz. At a distance of 3 meters,
the field strength limit in dBuV/m can be determined by adding a “conversion” factor of 95.2dB to the
EIRP limit of -27dBm/MHz to obtain the limit for out of band spurious emissions of 68.2dBuV/m.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) — Pre_Amplifier Gain (dB)

FCC ID: TK4AWPJ342
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Report No.: 1407RSU04207

limit.

Test Mode: 802.11n-HT20 —Ant O Test Site: ACl1

Test Channel: 165 Test Engineer: Roy Cheng

Test Date 08-25-2014 Relative Humidity | 58%

Remark: 1. Average measurement was not performed if peak level lower than average

2. Other frequency was 20dB below limit line within 1-18GHz, there is hot show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector|Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuVv/m)
* 7241.6 34.5 13.8 48.3 88.2 -39.9 Peak | Horizontal
* 7804.0 34.2 15.0 49.2 88.2 -39.0 Peak | Horizontal
8331.4 34.6 14.5 49.1 74.0 -24.9 Peak | Horizontal
8424.9 34.5 14.6 49.1 74.0 -24.9 Peak | Horizontal
* 7814.9 33.9 15.0 48.9 88.2 -39.3 Peak Vertical
* 7824.2 33.1 15.1 48.2 88.2 -40.0 Peak Vertical
8354.7 354 14.4 49.8 74.0 -24.2 Peak Vertical
8494.7 33.7 14.7 48.4 74.0 -25.6 Peak Vertical

Note 1: “*” is not in restricted band, its limit is -27dBm/MHz or -17dBm/MHz. At a distance of 3 meters,
the field strength limit in dBuV/m can be determined by adding a “conversion” factor of 95.2dB to the
EIRP limit of -27dBm/MHz to obtain the limit for out of band spurious emissions of 68.2dBuV/m.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) — Pre_Amplifier Gain (dB)
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