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7.5. Transmit Power Control

7.5.1.Test Limit

The U-NII device is required to have the capability to operate at least 6 dB below the mean EIRP

value of 30 dBm.

7.5.2.Test Procedure Used

KDB 789033 D02v01r03 - Section E) 3) b) Method PM-G
7.5.3.Test Setting

Average power measurements were perform only when the EUT was transmitting at its maximum
power control level using a broadband power meter with a pulse sensor. The power meter
implemented triggering and gating capabilities which were set up such that power measurements
were recorded only during the ON time of the transmitter. The trace was averaged over 100 traces to

obtain the final measured average power.

7.5.4.Test Setup

EUT

Attenuator

7.5.5.Test Result

TPC is not required for 5150 ~ 5250MHz & 5725 ~ 5850MHz.
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7.6. Power Spectral Density Measurement

7.6.1.Test Limit

For an indoor access point operating in the band 5.15-5.25 GHz, the maximum power spectral
density shall not exceed 17 dBm in any 1 megahertz band.

5150~5250MHz: Limit (dBm/MHz) = 17dBm/MHz - (9.91dBi - 6dBi) = 13.09dBm/MHz

For the band 5.725-5.85 GHz, the maximum power spectral density shall not exceed 30 dBm in any
500-kHz band.

5725~5850MHz: Limit (dBm/500KHz) = 30dBm/KHz - (10.13dBi - 6dBi) = 25.87dBm/500KHz

If transmitting antennas of directional gain greater than 6dBi are used, the peak power spectral

density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6dBi.
7.6.2.Test Procedure Used

KDB 789033 D02v01r03 - Section F

7.6.3.Test Setting

Analyzer was set to the center frequency of the UNII channel under investigation
Span was set to encompass the entire 26dB EBW of the signal.

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

VBW = 3MHz

Number of sweep points =2 2 x (span / RBW)

Detector = power averaging (Average)

Sweep time = auto

© ©® N o o b~ w0 DD P

Trigger = free run

=
o

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

11. 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.

FCC ID: 188C424G Page Number: 42 of 161



mT‘ Report No.: 1611RSU04002

7.6.4.Test Setup

Spectrum Analyzer

=

|o= -—E' - = e
| .
?9 - Slghaos ;éI=Anenuator EUT

|
5 E8 seE 2

FCC ID: 188C424G Page Number: 43 of 161



Report No.: 1611RSU04002

7.6.5.Test Result

Test Mode |Data Rate|Channel| Freq. | AntO | Antl [ Ant2 | Ant3 | Duty [Total PSD|PSD Limit| Result
(Mbps) No. | (MHz) | PSD | PSD | PSD | PSD | Cycle | (dBm/ |(dBm/MHz)
(dBm/ | (dBm/ | (dBm/ | (dBm/ | (%) MHz)
MHz) | MHz) | MHz) | MHZz)

11a 6 36 5180 6.63 | 4.86 5.05 | 4.79 |90.84 | 11.84 <13.09 | Pass
11a 6 44 5220 7.82 5.93 5.70 6.14 | 90.84 | 12.92 <13.09 Pass
1l1a 6 48 5240 7.60 5.99 5.79 6.19 | 90.84 | 12.89 <13.09 Pass
11n-HT20 26 36 5180 7.87 6.39 5.42 6.17 | 98.61| 12.64 <13.09 | Pass
11n-HT20 26 44 5220 8.46 514 4.71 5.90 | 98.61 12.40 <13.09 Pass
11n-HT20 26 48 5240 7.97 535 | 4.92 6.37 | 98.61| 12.40 <13.09 | Pass
11n-HT40 54 38 5190 0.43 -0.30 0.00 0.49 | 96.77 6.33 <13.09 Pass
11n-HT40 54 46 5230 4.50 1.99 2.17 3.02 | 96.77 9.20 <13.09 Pass
1lac-VHT20 26 36 5180 533 | 4.87 5.38 5.83 | 98.81| 11.44 <13.09 | Pass
1lac-VHT20 26 44 5220 7.56 4.96 5.13 6.30 | 98.81 12.19 <13.09 Pass
1lac-VHT20 26 48 5240 7.13 5.35 5.26 6.28 | 98.81 12.14 <13.09 Pass
11lac-VHT40 54 38 5190 0.37 -0.37 0.03 0.12 | 97.57 6.18 <13.09 Pass
11ac-VHT40 54 46 5230 4.20 2.25 2.22 2.83 | 97.57 9.08 <13.09 Pass
11ac-VHT80 117.2 42 5210 -166 | -2.31 | -1.97 | -1.21 | 96.32 441 <13.09 Pass

Note 1: When EUT duty cycle = 98%, the Total PSD (dBm/MHz) = 10*log{10"™° PSP/10) 41 gWnt 1 PSDI0) g p(Ant2
PSD/10) | 1O(Anl3 PSD/lO)}

Note 2: When EUT duty cycle < 98%, the Total PSD (dBm/MHz) = 10*log{10""° PSP/10) 4 qglant 1 PSDI10) 4 4 gnt2
PSD/lO) + 10(Anl3PSD/lO)} + lO*|Og(1/DLIty CyCle).
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Test Mode | Data |Channel| Freq. | AntO | Ant1 | Ant2 | Ant 3 | Duty |Constant(Total PSD| Limit | Result

Rate No. | (MHz) | PSD | PSD | PSD | PSD |Cycle | Factor | (dBm/ | (dBm/

(Mbps) (dBm/ | (dBm/ | (dBm/ | (dBm/| (%) 500kHz) |500kHz)

MHz) | MHz) | MHz) | MHZz)

11a 6 149 | 5745 |-0.70 [-0.08 | -1.23 | -1.16 [90.84| 7.00 | 12.68 |<25.87| Pass
11a 6 157 | 5785 |-1.41|-0.63|-1.36 |-1.08 [90.84| 7.00 | 12.33 |<25.87| Pass
11a 6 165 | 5825 |-1.18| 0.34 |-0.35|-0.39 [90.84| 7.00 | 13.08 [<25.87| Pass
11n-HT20 26 149 | 5745 |-1.39| 0.15 |-1.82|-1.32[98.61| 7.00 | 12.05 [<25.87| Pass
11n-HT20 26 157 | 5785 |[-1.32|-0.52|-1.25|-1.31[98.61| 7.00 11.99 |<25.87| Pass
11n-HT20 26 165 | 5825 |-1.64| 0.15 | -0.44 |-0.49 [98.61| 7.00 | 1252 [<25.87| Pass
11n-HT40 54 151 | 5755 |-4.83|-3.35|-4.50 | -4.44 |96.77| 7.00 8.92 |[<25.87| Pass
11n-HT40 54 159 | 5795 |-5.39 |-3.88 |-4.81 |-4.85[96.77| 7.00 8.46 |<25.87| Pass
1lac-VHT20 | 26 149 | 5745 |-2.15| 0.47 |-1.53|-1.00(98.81| 7.00 | 12.13 |<25.87| Pass
1lac-VHT20 | 26 157 | 5785 |-2.34| 0.26 |-2.23|-1.36 [98.81| 7.00 11.78 [<25.87| Pass
1lac-VHT20 | 26 165 | 5825 |-2.30| 0.59 |-0.12 |-0.39 [98.81| 7.00 | 12.64 |<25.87| Pass
1lac-VHT40 | 54 151 | 5755 |-4.69|-3.59 | -4.35|-4.38 |97.57| 7.00 8.90 |[<25.87| Pass
1lac-VHT40 | 54 159 | 5795 |-3.84|-3.06 | -4.05 | -3.66 |97.57| 7.00 9.50 |[<25.87| Pass
11ac-VHT80 | 117.2 | 155 | 5775 |-6.53|-5.92|-6.73 |-6.90 |96.32| 7.00 6.68 |<25.87| Pass

Note 1: When EUT duty cycle = 98%, the Total PSD (dBm/MHz) = 10*log{10"™° PSP/10) 41 gWnt 1 PSDI0) g p(Ant2

PSD/10 Ant 3 PSD/10
+10

% + Constant Factor

Note 2: When EUT duty cycle < 98%, the Total PSD (dBm/MHz) = 10*log{10""° PSP/10) 41 glant 1 PSDI10) 4 gént2

PSDI10) | 1 (Ant3 PSD/lO)} +1

0*log(1/Duty Cycle) + Constant Factor.
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802.11a Power Spectral Density -Ant0/Ant0+1+2+3

Channel 36 (5180MHz)

Channel 44 (5220MHz)
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802.11n-HT20 Power Spectral Density -Ant0/Ant0+1+2+3

Channel 36 (5180MHz)

Channel 44 (5220MHz)
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802.11n-HT40 Power Spectral Density -Ant0/Ant0+1+2+3

Channel 38 (5190MHz)

Channel 46 (5230MHz)
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802.11ac-VHT20 Power Spectral Density -Ant0/Ant0+1+2+3

Channel 36 (5180MHz)

Channel 44 (5220MHz)
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802.11ac-VHT40 Power Spectral Density -Ant0/Ant0+1+2+3
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Channel 46 (5230MHz)
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802.11ac-VHT80 Power Spectral Density -Ant0/Ant0+1+2+3
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802.11a Power Spectral Density -Ant1/Ant0+1+2+3

Channel 36 (5180MHz)

Channel 44 (5220MHz)
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802.11n-HT20 Power Spectral Density -Ant1/Ant0+1+2+3
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Channel 44 (5220MHz)
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Channel 48 (5240MHz)

B e Spectrum gz - gt S4

1 04:57:42 P De
Avg Type: RMS RacE
AvglHold: 100100

ICenter 5.24000 GHz Span 40.00 MHz
f#*Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (2001 pts)

B e Spectrum gz - g SA ]

Marker 1 5.746260000000 GHz Avg Type: RMS
THO: Fast —w- Trig: Free Run AvglHold: 100100

\FGoinlow __ #Aften: 20 3B
Ref Offset 212 dB Mkr1 5.74i
Ref 20.00 dBm

ICenter 5.74500 GHz Span 40.00 MHz
f#Res BW 100 kHz #VBW 300 kHz* Sweep 2.000 ms (2001 pts)

Channel 157 (5785MHz)

Channel 165 (5825MHz)

B e Spectrum gz - gt S4

Avg Typs: RMS
¥ Trig: FreeRun AvglHold: 100100
#Aren: 20 dB
r T DM (2
Ref Offset 21.2 4B Mkr1 5.777 20 GH
Ref 20.00 dBm

ICenter 5.78500 GHz Span 40.00 MHz
f#Res BW 100 kHz #VBW 300 kHz* Sweep 2.000 ms (2001 pts)

Next Pk Right

B e Spectrum gz - g SA ]

Marker 1 5.820920000000 GHz Avg Typs: RMS
AR T1ig: Fres Run AvalHold: 1001100
IFGain:Low #Atten: 20 dB
5 Mkr1 5.820 92 GH
Ref Offset 21.2 dB
10dBiiv Ref 20.00 dBm 0.145 dBm|

Next Pk Right

ICenter 5.82500 GHz Span 40.00 MHz
f#Res BW 100 kHz #VBW 300 kHz* Sweep 2.000 ms (2001 pts)
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Report No.: 1611RSU04002

802.11n-HT40 Power Spectral Density -Ant1/Ant0+1+2+3

Channel 38 (5190MHz)

Channel 46 (5230MHz)

BN Agiern Specsrum Arabaur - Svept SA

Avg Type: RMS
AvglHeold: 1001100

Marker 1 5.197080000000 GHz

O Fast e Trig: Free Run
IFGain:Low #Atten: 20 dB
Mkr1 5.197 08 GHz|

Ref Offset 212 dB. -0.296 dBm

Ref 20.00 dBm

Mkr—RefLvl

Span 80.00 MHz
Sweep 1.067 ms (2001 pts)

Center 5.19000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHZz*

BN Agiers Specsrum, Aabyzar - Snepa SA

Marker 1 5.238400000000 GHz
PNO

Ref Offset 212 dB

Ref 20.00 dBm

[Center 5.23000 GHz
HRes BW 1.0 MHz

Avg Type: RMS
Trig: Free Run AvglHeold: 1001100

#Atten: 20 4B

Fast ~+
IFGain:Low
Mkr1 § 0 GH

“1.991 dBm

S
e

Mkr—RefLvl

Span 80.00 MHz

#VBW 3.0 MHz* Sweep 1.067 ms (2001 pts)

Channel 159 (5795MHz)

B e Spectrum gz - gt S4

Avg Typs: RMS

Marker 1 5.750000000000 GHz
- AvglHold: 100100

et e Trig: FresRun
IFGainlaw _ #Atten: 20 4B
ef Offset 21.2 dB. Mkr1 5.750 00 GH

Ref o
Ref 20.00 dBm ol

e

Span £0.00 MHz
Sweep 3.867 ms (2001 pts)

[Center 5.75500 GHz

[#Res BW 100 kHz #VBW 300 kHZz*

—
B e Spectrum gz - g SA

Marker 1 5.778760000000 GHz

y
e “(

[Center 5.79500 GHz
f#Res BW 100 kHz

Avg Typs: RMS

THO: Fast —w- Trig: Free Run AvglHold: 100100

IFGain:Low #Atten: 20 4B

1
rlmrh'hl‘?l'k“«'f'af’m*n‘rn‘ r‘ﬂrﬁmﬁhuﬁm,mmnn‘u

Span 80.00 MHz
Sweep 3.867 ms (2001 pts)

#VBW 300 kHz*
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Report No.: 1611RSU04002

802.11ac-VHT20 Power Spectral Density -Ant1/Ant0+1+2+3

Channel 36 (5180MHz)

Channel 44 (5220MHz)

BN Agiern Specsrum Arabaur - Svept SA ==
Marker 1 5.186980000000 GHz Avg Type: RMS Peak Search

BHO: Fast Trig: Free Run AvglHeld: 1001100
IFGain:Low #Atten: 20 4B

Ref Offset 21.2 dB.
Ref 20.00 dBm
1

D I T

£

Center 5.18000 GHz Span 40.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (2001 pts)

BN Agiers Specsrum, Aabyzar - Snepa SA

Marker 1 5.213560000000 GHz Avg Type: RMS
PNO: F

Ref Offset 212 dB
Ref 20.00 dBm

[Center 5.22000 GHz
HRes BW 1.0 MHz

Y Trig: Free Run AvglHeld: 1001100
IFGain:Low #Atten: 20 4B

Mkr1 5.213 56 GH
4.962 dBm|

1

LR SRS IREFUINY PV SR

Span 40.00 MHz
#VBW 3.0 MHz* Sweep 1.067 ms (2001 pts)

Channel 48 (5240MHz)

B e Spectrum gz - gt S4 ]

Marker 1 5.248080000000 GHz Avg Type: RMS
PHO: Fast - AvglHold: 1001100

IFGainiLow

ICenter 5.24000 GHz Span 40.00 MHz
f#*Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (2001 pts)

B e Spectrum gz - g SA

Marker 1 5.752160000000 GHz Avg Type: RMS

Ref Offset 21.2 dB
Ref 20.00 dBm

[Center 5.74500 GHz
f#Res BW 100 kHz

THO: Fast —w- Trig: Free Run AvglHold: 100100
IFGain:Low #Atten: 20 4B

Span 40.00 MHz
#VBW 300 kHz* Sweep 2.000 ms (2001 pts)

Channel 157 (5785MHz)

Channel 165 (5825MHz)

B e Spectrum gz - gt S4 ]

Avg Typs: RMS
ree Run AvglHold: 100100
2048
r Y
Ref Offsst 212 dB Mkr1 5. hﬂa 24 GH
Ref 20.00 dBm 0.2

Next Pk Right

ICenter 5.78500 GHz Span 40.00 MHz
f#Res BW 100 kHz #VBW 300 kHz* Sweep 2.000 ms (2001 pts)

B e Spectrum gz - g SA

Marker 1 5.818140000000 GHz Avg Type: RMS
PHO

Ref Offset 212 dB
10 aBidiv  Ref 20.00 dBm

[Center 5.82500 GHz
f#Res BW 100 kHz

Fast —w= Trig: Free Run AvglHold: 100100
IFGain:Low #Atten: 20 4B

Mkr1 5.818 14 GH
0.590 dBm)

Next Pk Right

Span 40.00 MHz
#VBW 300 kHz* Sweep 2.000 ms (2001 pts)
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Report No.: 1611RSU04002

802.11ac-VHT40 Power Spectral Density -Ant1/Ant0+1+2+3

Channel 38 (5190MHz)

Channel 46 (5230MHz)

BN Agiern Specsrum Arabaur - Svept SA

Avg Type: RMS
AvglHeold: 1001100

Marker 1 5.192240000000 GHz

PNO: Fast ~+ Trig: Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 21.2 dB.
Ref 20.00 dBm

I
S

Mkr—RefLvl

Span 80.00 MHz
Sweep 1.067 ms (2001 pts)

Center 5.19000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHZz*

BN Agiers Specsrum, Aabyzar - Snepa SA

Marker 1 5.232280000000 GHz
PNO

Ref Offset 212 dB

Ref 20.00 dBm

[Center 5.23000 GHz
HRes BW 1.0 MHz

Avg Type: RMS
Trig: Free Run AvglHeold: 1001100

#Atten: 20 4B

Fast ~+
IFGain:Low

Mkr1 5.23
2.252 dBm

et s

Mkr—RefLvl

Span 80.00 MHz

#VBW 3.0 MHz* Sweep 1.067 ms (2001 pts)

Channel 159 (5795MHz)

B e Spectrum gz - gt S4

Avg Typs: RMS

Marker 1 5.757520000000 GHz
- AvglHold: 100100

O Fast —e- Trig: FreeRun

IFGainiLow #Atten: 20 4B

Ref Offset 21.2 dB.
Ref 20.00 dBm

1
lAlrnmfh"mr.p'fﬂ.-ﬁ'm'ﬂm'rml r"ﬂ"*"‘f‘ﬁ\"J'““WM‘\l‘M"-v

[ !

Span £0.00 MHz
Sweep 3.867 ms (2001 pts)

[Center 5.75500 GHz

[#Res BW 100 kHz #VBW 300 kHZz*

—
B e Spectrum gz - g SA

Marker 1 5.780000000000 GHz

[Center 5.79500 GHz
f#Res BW 100 kHz

Avg Typs: RMS

THO: Fast —w- Trig: Free Run AvglHold: 100100

IFGain:Low #Atten: 20 4B
Mkr1 5.780 00 GH
-3.083

1

F‘Wh%{lu“m'u‘n l'wT'A\T\\TFA‘ [ il

Span 80.00 MHz
Sweep 3.867 ms (2001 pts)

#VBW 300 kHz*
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Report No.: 1611RSU04002

802.11ac-VHT80 Power Spectral Density -Ant 1 /Ant0+1+2+3

Channel 42 (5210MHz)

Channel 155 (5775MHz)

BN Agiern Specsrum Arabaur - Svept SA

0s:
Avg Type: RMS
AvglHeold: 1001100

Marker 1 5.245280000000 GHz
BHO: Fast ~+= Trig: Free Run

IFGain:Low #Atten: 20 dB

Ref Offset 21.2 dB.
Ref 20.00 dBm

‘ 1
s S e e Y
/ Y 1

Center 5.21000 GHz
#Res BW 1.0 MHz

Span 160.0 MHz
Sweep 1.067 ms (2001 pts)

#VBW 3.0 MHZz*

BN Agiers Specsrum, Aabyzar - Snepa SA

Marker 1 5.740040000000 GHz
PNO

Ref Offset 212 dB

Ref 20.00 dBm

Avg Type: RMS
ast —e= Trig: Free Run AvglHeld: 1001100

IFGain:Low #Atten: 20 4B

i
M&Mq’

[Center 5.77500 GHz
HRes BW 100 kHz

Span 160.0 MHz

#VBW 300 kHz* 00 ms (2001 pts)
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Report No.: 1611RSU04002

802.11a Power Spectral Density -Ant2/Ant0+1+2+3

Channel 36 (5180MHz)

Channel 44 (5220MHz)

(B gitern Spactrum s - Swapt SA = e =]

Avg Type: RMS
AvglHeold: 1001100

Marker 1 5.177860000000 GHz
PHO; Fast b

IFGain:Low

Trig: Free Run
#Atten: 20 4B

Ref Offset 21.2 dB.
Ref 20.00 dBm

Span 40.00 MHz

[Center 5.18000 GHz
i Sweep 1.067 ms (2001 pts)

Res BW 1.0 MHz #VBW 3.0 MHZ*

B gitern Spactrum Ansiae - Swapt S4 = e =]

Avg Type: RMS
AvglHeold: 1001100

Marker 1 5.221440000000 GHz
PNO: Fast

IFGain:Low

—
s, 208

o Mkr1 5.221 44 GH

Ref Offset 212 d8

Ref 20,00 dBm 5.702 dBm

Span 40.00 MHz

[Center 5.22000 GHz
HR Sweep 1.067 ms (2001 pts)

es BW 1.0 MHz #VBW 3.0 MHZz*

Channel 48 (5240MHz)

Channel 149 (5745MHz)

BN Agiern Specsrum Anabaar - Svept SA a7

Marker 1 5.241940000000 GHz Avg Type: RMS
NG P AvglHold: 100100

o= Trig: Free Run
IFGain:Low #A

2048

Ref Offset 21.2 dB.
Ref 20.00 dBm

[Center 5.24000 GHz
Res BW 1.0 MHz

Span 40.00 MHz
Sweep 1.067 ms (2001 pts)

us|

#VBW 3.0 MHZ*

BN Agiers Specsrum Aabzar - Snepa SA

Avg Typs: RMS

Marker 1 5.742180000000 GHz
O AvglHold: 100100

Fast —w= Trig: Free Run
IFGain:Low #Atten: 20 4B

Mkr1 5.742 18 GH

Ref Offset 212 0B
-1.225 dBm)

Ref 20.00 dBm

[Center 5.74500 GHz
Res BW 100 kHz

Span 40.00 MHz

#VBW 300 kHz* 2.000 ms (2001 pts)

Channel 157 (5785MHz)

Channel 165 (5825MHz)

B e Spectrum gz - gt S4

Avg Typs: RMS

Marker 1 5.778760000000 GHz
o AvglHold: 100100

IFGainiLow

Past e Trig: FreeRun
#Atten: 20 4B

Ref Offset 21.2 dB.
Ref 20.00 dBm

Next Pk Right

Mkr—RefLvl

[Center 5.78500 GHz
f#*Res BW 100 kHz

Span 40.00 MHz
#VBW 300 kHz* Sweep 2.000 ms (2001 pts)

m STATUS

B e Spectrum gz - g SA

1 54141130 PMDec 02,
Avg Type: RMS

Marker 1 5.818760000000 GHz
O AvglHold: 100100

Fart e Trig: Free Run
IFGoinlaw  #Atten: 20 dB
Ref Offset 212 dB Mkr1 5.81
Ref 20.00 dBm -

Next Pk Right

WY

Mkr—RefLvl

Span 40.00 MHz
Sweep 2.000 ms (2001 pts)

[Center 5.82500 GHz
f#*Res BW 100 kHz

#VBW 300 kHz*

FCC ID: 188C424G

Page Number: 58 of 161




