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802.11n(HT40)

GHz
AvglHeld> 1010

Center 5.18 GHz
#Res BW 430 kHz #VBW 1.3 MHz

Occupied Bandwidth Total Power
36.179 MHz

Transmit Freq Error -13.008 kHz OBW Power

x dB Bandwidth 39.33 MHz xdB

Radic Device: BTS

Span 80 MHz
Sweep 1 ms)

18.5 dBm

99.00 %
-26.00 dB

802.11ac(HT20)

Aglient Spectrum Anslyzer - Occupied BW

AL -
or r GH
Center Freq 5.180000000 GHz i l\.-g|H:Id:vINw
#IFGalnclow Radio Davice: BTS

Ref 20.00 dBm

Center 5.18 GHz ) ) Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.267 ms

Occupied Bandwidth Total Power 17.1 dBm
17.432 MHz

Transmit Freq Error -58.506 kHz OBW Power 99.00 %

x dB Bandwidth 19.28 MHz xdB -26.00 dB

Center 5.23 GHz
#Res BW 430 kHz #VBW 1.3 MHz

Occupied Bandwidth Total Power
36.094 MHz

Transmit Freq Error -31.619 kHz OBW Power

x dB Bandwidth 39,22 MHz xdB

Span 80 MHz
Sweep 1 ms)

18.0 dBm

99.00 %
-26.00 dB

- -
#IF Gainclow

Ref 20.00 dBm

Center 5.2 GHz ) i Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.267 ms

Occupied Bandwidth Total Power 18.1 dBm
17.455 MHz

Transmit Freq Error -23.825 kHz OBW Power 99.00 %

x dB Bandwidth 19.42 MHz xdB -26.00 dB

Aglient Spectrum Anslyzer - Occupied BW

AL -

or BH
Center Freq 5.240000000 GHz i l\.-g|H:Id:vINw
#IFGalnclow Radio Davice: BTS

1:10 AM
Radie Std: Nene

Ref 20.00 dBm

Center 5.24 GHz i i Span 40 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 1.267 m

Occupied Bandwidth Total Power 18.6 dBm
17.449 MHz

Transmit Freq Error -51.158 kHz OBW Power 99.00 %

x dB Bandwidth 1 MHz xdB -26.00 dB

CHA48
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802.11ac(HT40)

R

Aglient Spectrum Anslyzer - Occupied BW

CanterFreq: 6.
Tri; R

AiFGaincLow | SAtte

Ref 20.00 dBm

Center 5.18 GHz
Res BW 430 kHz

Occupied Bandwidth

36.106 MHz
Transmit Freq Error -19.263 kHz
x dB Bandwidth 39.08 MHz

un

#VBW 1.3 MHz

Total Power

OEW Power
xdB

Radic Device: BTS

Span 80 MHz
Sweep 1 ms)

17.8 dBm

99.00 %
-26.00 dB

STATUS

Center 5.23 GHz
Res BW 430 kHz

Occupied Bandwidth

36.095 MHz
Transmit Freq Error -8.208 kHz
x dB Bandwidth 39.44 MHz

#VBW 1.3 MHz

Total Power

OEW Power
xdB

Radio Std: Frequency

Radic Device:

Span 80 MHz
Sweep 1 ms)

18.3 dBm

99.00 %
-26.00 dB

STATUS

CH46
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3.6. Minimum Emission Bandwidth (6dBm Bandwidth)
Limit

Within the 5.725-5.85 GHz band, the minimum 6 dB bandwidth of U-NIl devices shall be at least 500
kHz.

Test Procedure

Set resolution bandwidth (RBW) = 100 kHz

Set the video bandwidth 3 x RBW.

Detector = Peak.

Trace mode = Max hold.

Measure the maximum width of the emission that is constrained by the frequencies associated
with the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB
relative to the maximum level measured in the fundamental emission.

RN~

Test Configuration

EUT SPECTRUM
ANALYZER
Test Results
ANT1
Type Bands Channel 2 ?ﬁgi;/vidth (LK”II;; Result
149 16.39
802.11a U-NII 3 157 16.34
165 16.37
149 16.91
802.11n(HT20) U-NII' 3 157 16.65
165 16.63
802.11n(HT40) U-NIT 151 35.78 >500KHz Pass
159 35.66
149 16.47
802.11ac(HT20) U-NII 3 157 16.54
165 16.96
151 35.75

802.11ac(HT40) U-NII 3

159 35.75
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ANT?2

Type Bands Channel 2 ?ﬁﬂg;’wdth (LK”SS Result
149 16.36
802.11a U-NII 3 157 16.33
165 16.27
149 16.31
802.11n(HT20) U-NII 3 157 16.60
165 16.95

802.11n(HT40) U-NIT 3 151 35.75 >500KHz Pass
159 35.33
149 16.87
802.11ac(HT20) U-NII 3 157 16.94
165 16.90
802.11ac(HT40) U-NII 3 18] 207
159 35.37

Test plot as follows:
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802.11a

Agllent Spectrum Analyrer - (ccepled W
T

Ref 20.00 dBm

WRes BW 100 kHz

Occupied Bandwidth
16.380 MHz

-66.743 kHz
16.39 MHz

Transmit Freq Errar
x dB Bandwidth

#VBW 300 kHz

Span 40 MHz
Sweep 3.867 ms|

Total Power 19.2 dBm

OEW Power
xdB

99.00 %
-6.00 dB

Aglient Spectrum Anslyzer - Occupied BW
AL

benh:-.r Freq 5.745000000 GHz

802.11n(HT20)

GHz
AvglHeld> 1010

- -
#IF Gainclow

Ref 20.00 dBm

Center 5.745 GHz
#Res BW 100 kHz

Occupied Bandwidth

#VBW 300 kHz

Total Power

17.458 MHz

Transmit Freq Error
x dB Bandwidth

-63.339 kHz
16.91 MHz

OEW Power
xdB

0
Radie

Radio Device: BTS

Span 40 MHz
Sweep 3 ms|

19.3 dBm

99.00 %
-6.00 dB

Agilent Spectrum Anslyzer - Occupied BW

Center Freq 5.785000000 GHz

Cante
s T

.

#IFGaincl ow

[

Ref 20.00 dBm

Center 5.785 GHz
#Res BW 100 kHz
Occupied Bandwidth
16.508 MHz
-117.97 kHz
16.34 MHz

Transmit Freq Error
x dB Bandwidth

r Fraq: §.745000000 GH2
Run AvgHeld> 10110

04380 AM 34, 200

Std: None

dB Radio Device: BTS

#VBW 300 kHz

Total Power

OBW Power
x dB

99.00 %
-6.00 dB

- -
#IF Gainclow

Ref 20.00 dBm

Center 5.785 GHz
#Res BW 100 kHz

Occupied Bandwidth

#VBW 300 kHz

Total Power

17.457 MHz

Transmit Freq Error

x dB Bandwidth

-60.793 kHz
16.65 MHz

OEW Power
xdB

Span 40 MHz
Sweep 3 ms|

19.3 dBm

99.00 %
-6.00 dB

Agilent Spectrum Anslyzer - Occupied BW.
TG
Center Freq 5.825000000 GHz

- -
#IF Gainclow

Ref 20.00 dBm

Center 5.825 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.374 MHz
-61.932 kHz
16.37 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Radie Std: Nene

GHz
AvglHeld> 1010

Radic Device: BTS

Span 40 MHz
SWeep 3 ms)

Total Power 18.1 dBm

OEW Power
xdB

99.00 %
-6.00 dB

Aglient Spectrum Anslyzer - Occupied BW
AL

benh:-.r Freq 5.825000000 GHz

Ref 20.00 dBm

Center 5.825 GHz
#Res BW 100 kHz

Occupied Bandwidth

#VBW 300 kHz

Total Power

17.467 MHz

Transmit Freq Error
x dB Bandwidth

-58.673 kHz
16.63 MHz

OEW Power
xdB

Radio Device: BTS

18.8 dBm

99.00 %
-6.00 dB

CH165

CH165




V1.0 Page 46 of 55 Report No.: CTL1705267012-WF-02

802.11n(HT40) 802.11ac(HT20)

Agilent Spectrum Anslyzer - Occupied BW. Agllent Spectrum Analyrer - Occuphed BW.

T ; . . .
an_B80. GHz

Span 80.000 MHz i AvglHiald> 1080

#IFGalnclow Radio Device: BTS . Radio Davice: BTS

Ref 20.00 dBm

Center 5.755 GHz ) ) Span B0 MHz Center 5.745 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.933ms #Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 19.4 dBm Occupied Bandwidth Total Power 20.5 dBm
36.025 MHz 17.511 MHz

Transmit Freq Error -88.273 kHz OBW Power 99.00 % Transmit Freq Error -52.275 kHz OBW Power 99.00 %

x dB Bandwidth 35.78 MHz xdB -6.00 dB x dB Bandwidth 16.47 MHz xdB -6.00 dB

Radie Std: Nene

Radic Device: BTS - Radio Device: BTS

¥

Center 5.785 GHz ) ) Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5ms,

Center 5.795 GHz ) i Span B0 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.933ms

Occupied Bandwidth Total Power 19.2 dBm
35.925 MHz

Transmit Freq Error -183.06 kHz OBW Power 99.00 %

x dB Bandwidth 35.66 MHz xdB -6.00 dB

Occupied Bandwidth Total Power 20.4 dBm
17.484 MHz

Transmit Freq Error -80.664 kHz OBW Power 99.00 %
x dB Bandwidth 16.54 MHz xdB -6.00 dB

= STATUS

Aglient Spectrum Anslyzer - Occupied BW
AL

benh:-.r Freq 5.825000000 GHz

- -
#IF Gainclow

Ref 20.00 dBm

Center 5.825 GHz ) ) Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5ms,

Occupied Bandwidth Total Power 18.8 dBm
17.453 MHz

Transmit Freq Error -58.639 kHz OBW Power 99.00 %

x dB Bandwidth 16.96 MHz xdB -6.00 dB

CH165
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802.11ac(HT40)

Aglient Spectrum Anslyzer - Occupied BW

RL

Center Freq 5. ?SEUBUEIIJ GHz

01459 AM A0,

[T T Frequency

GHz
: Avg|Hold> 1010
SIFGalncLow | BAm Radic Davice: BTS

Ref 20.00 dBm

Center 5.755 GHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

:ﬂ" ahebtgihobii alidobybeld ol b .

L}

B#VEW 300 kHz Sweep 9.933 ms
Total Power 18.9 dBm
35.953 MHz

-105.39 kHz OEW Power 99.00 %
35.75 MHz xdB -6.00 dB

Center 5.785 GHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Radic Device: BTS

¥

Span 80 MHz
#VBW 300 kHz Sweep 9.933 ms

Total Power 19.1 dBm
36.014 MHz

-148.43 kHz OEW Power 99.00 %
35.75 MHz xdB -6.00 dB

CH159
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ANT2

802.11a 802.11n(HT20)

Aglient Spectrum Anslyzer - Occupied BW

RL
x dB -6.00 dB

- -
#IF Gainclow

Ref 20.00 dBm

Center 5.745 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.377 MHz

-55.365 kHz
16.36 MHz

Transmit Freq Error
x dB Bandwidth

GHz
AvglHeld> 1010

#VBW 300 kHz

Total Power

OEW Power
xdB

Radic Device: BTS

20.9 dEm

99.00 %
-6.00 dB

Aglient Spectrum Anslyzer - Occupied BW

RL
Center Freq 5.745000000 GHz

- -
#IF Gainclow

Ref 20.00 dBm

Center 5.745 GHz
#Res BW 100 kHz

Occupied Bandwidth
17.480 MHz

-78.450 kHz
16.31 MHz

Transmit Freq Error
x dB Bandwidth

GHz
AvglHeld> 1010

#VBW 300 kHz

Total Power

OEW Power
xdB

Radio Device: BTS

Span 40 MHz
Sweep 3 ms|

20.8 dBm

99.00 %
-6.00 dB

- -
#IF Gainclow

Ref 20.00 dBm

Center 5.785 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.376 MHz

-64.855 kHz
16.33 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power

OEW Power
xdB

Span 40 MHz
SWeep 3 ms)

20.9 dEm

99.00 %
-6.00 dB

Ref 20.00 dBm

Center 5.785 GHz
#Res BW 100 kHz

Occupied Bandwidth
17.481 MHz

-71.484 kHz
16.60 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power

OEW Power
xdB

Span 40 MHz
Sweep 3 ms|

20.4 dBm

99.00 %
-6.00 dB

Aglient Spectrum Anslyzer - Occupied BW
AL

benh:-.r Freq 5.825000000 GHz

- -
#IF Gainclow

Ref 20.00 dBm

Center 5.825 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.386 MHz

-64.178 kHz
16.27 MHz

Transmit Freq Error
x dB Bandwidth

GHz
AvglHeld> 1010

#VBW 300 kHz

Total Power

OEW Power
xdB

Radie Std: Nene

Radic Device: BTS

Span 40 MHz
SWeep 3 ms)

18.6 dBm

99.00 %
-6.00 dB

Aglient Spectrum Anslyzer - Occupied BW
AL

benh:-.r Freq 5.825000000 GHz

- -
#IF Gainclow

Ref 20.00 dBm

Center 5.825 GHz
#Res BW 100 kHz

Occupied Bandwidth
17.438 MHz

-75.482 kHz
16.95 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power

OEW Power
xdB

Span 40 MHz
Sweep 3 ms|

19.2 dBm

99.00 %
-6.00 dB

CH165

CH165
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802.11n(HT40)

Aglient Spectrum Anslyzer - Occupied BW

RL
x dB -6.00 dB

- -
#IF Gainclow

Ref 20,00 dBm
il“'lf-ll-{! by

A

Center 5.755 GHz

WRes BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
35.998 MHz
-87.916 kHz OEW Power

35.75 MHz xdB

Transmit Freq Error
x dB Bandwidth

Radic Device: BTS

Span 80 MHz
Sweep 9.933 ms

21.1 dEm

99.00 %
-6.00 dB

802.11ac(HT20)

Aglient Spectrum Anslyzer - Occupied BW

RL
Center Freq 5.745000000 GHz

- -
#IF Gainclow

GHz
AvglHeld> 1010

Radio Device: BTS

Ref 20.00 dBm

Center 5.745 GHz

WRes BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 19.0 dBm
17.474 MHz
-74.500 kHz OBW Power

16.87 MHz xdB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

Center 5.785 GHz

WRes BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
35.960 MHz
-157.53 kHz OEW Power

35.33 MHz xdB

Transmit Freq Error
x dB Bandwidth

Span 80 MHz
Sweep 9.933 ms

19.6 dBm

99.00 %
-6.00 dB

: 11:40:9 AM 105, 2%
GHz Radis Std: Nene

= AvglHeld> 1010

HIF Galncl ow Radio Davice: BTS

Ref 20.00 dBm

Center 5.785 GHz
#Res BW 100 kHz

Span 40 MHz

#VBW 300 kHz SWEEP 3 mS|

Occupied Bandwidth Total Power 20.4 dBm
17.455 MHz
-75.881 kHz OBW Power

16.94 MHz xdB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

Agilent Spectrum Anslyzer - Occupied BW.
T M3
Center Freq 5.825000000 GHz Radie Std: Nene

#IFGalnclow Radio Davice: BTS

Ref 20.00 dBm

Center 5.825 GHz
#Res BW 100 kHz

Span 40 MHz

#VBW 300 kHz SWEEP 3 mS|

Occupied Bandwidth Total Power 19.3 dBm
17.468 MHz
-75.289 kHz OBW Power

16.90 MHz xdB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

CH165
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802.11ac(HT40)

Aglient Spectrum Anslyzer - Occupied BW

RL G
Center Freq 5.755000000 GHz
#IF Gaincl ". * gatten: 30 dB

Ref 20.00 dBm

vi“lm*l‘

Center 5.755 GHz
Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
35.999 MHz

Transmit Freq Error -123.95 kHz OBW Power

x dB Bandwidth 35.53 MHz xdB

GHz
AvglHeld> 1010

Frequency

Span 80 MHz
Sweep 9.933 ms

19.0 dBm

99.00 %
-6.00 dB

STATUS

Center 5.795 GHz
Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
35.901 MHz

Transmit Freq Error -117.69 kHz OBW Power

x dB Bandwidth 35.37 MHz xdB

Frequency

Span 80 MHz
Sweep 9.933 ms

19.4 dBm

99.00 %
-6.00 dB

STATUS

CH159
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3.7. Frequency Stability

LIMIT

Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an emission
is maintained within the band of operation under all conditions of normal operation as specified in the
users manual.

TEST CONFIGURATION

Temperature Chamber

Spectrum analyzer EUT

WA

Att.

Variable Power Supply
TEST PROCEDURE

Frequency Stability under Temperature Variations:

The equipment under test was connected to an external AC or DC power supply and input rated
voltage. RF output was connected to a frequency counter or spectrum analyzer via feed through
attenuators. The EUT was placed inside the temperature chamber. Set the spectrum analyzer RBW
low enough to obtain the desired frequency resolution and measure EUT 20°C operating frequency as
reference frequency. Turn EUT off and set the chamber temperature to -30°C . After the temperature
stabilized for approximately 30-minutes recorded the frequency. Repeat step measure with 10°C
increased per stage until the highest temperature of +50°C reached.

Frequency Stability under Voltage Variations:

Set chamber temperature to 20°C. Use a variable AC power supply / DC power source to power the
EUT and set the voltage to rated voltage. Set the spectrum analyzer RBW low enough to obtain the
desired frequency resolution and recorded the frequency.

Reduce the input voltage to specify extreme voltage variation (£15%) and endpoint, record the
maximum frequency change.

TEST RESULTS

Record worst case as below:
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Reference Frequency: 802.11ac channel=36 frequency=5180MHz
Voltage (V) Tempcerature Frequency error Limit (ppm) Result
(C) Hz ppm
-30 749 0.14
-20 604 0.12
-10 571 0.11
0 550 0.11
12.0 10 318 0.06 Within the
20 254 0.05 band of Pass
30 197 0.04 operation
40 705 0.14
50 894 0.17
10.8 25 407 0.08
13.2 25 512 0.10

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

Voltage (V) Tghpprature b sl ! Limit (ppm) |  Result
(C) Hz ppm
-30 809 0.16
-20 742 0.14
-10 413 0.08
0 370 0.07
12.0 10 214 0.04 Within the
20 129 0.02 band of Pass
30 95 0.02 operation
40 308 0.06
50 625 0.12
10.8 25 324 0.06
13.2 25 408 0.08
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4. Test Setup Photos of the EUT
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5. Photos of the EUT
Reference to the test report No. CTL1705267012-WF-01
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