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802.11n(HT40)

Aglient Spectrum Anslyzer - Occupied BW

R

5.190000000 GHz

- -
#IF Gainclow

L GHz
Center Freq Avg|Held> 10110

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.18 GHz

WRes BW 430 kHz #VBW 1.3 MHz

Occupied Bandwidth Total Power
36.148 MHz
31.703 kHz

39.37 MHz

OEW Power
xdB

Transmit Freq Error
x dB Bandwidth

Radi

Radic Device: BTS

Span 80 MHz
Sweep 1 ms)

17.7 dBm

99.00 %
-26.00 dB

Aglient Spectrum Anslyzer - Occupied BW

RL

benh:-.r Freq

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.18 GHz
#Res BW 200 kHz

Occupied Bandwidth

5.180000000 GHz

- -
#IF Gainclow

802.11ac(HT20)

GHz Radi
AvglHeld> 1010
Radio Davice: BTS

Span 40 MHz
#VBW 620 kHz Sweep 1.267 ms

Total Power 18.9 dBm

17.476 MHz

Transmit Freq Error
x dB Bandwidth

17.432 kHz

OEW Power
xdB

99.00 %

19.41 MHz -26.00 dB

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.23 GHz

WRes BW 430 kHz #VBW 1.3 MHz

Occupied Bandwidth Total Power
36.055 MHz
-20.258 kHz

39.00 MHz

OEW Power
xdB

Transmit Freq Error
x dB Bandwidth

Span 80 MHz
Sweep 1 ms)

17.9 dBm

99.00 %
-26.00 dB

- -
#IF Gainclow

Ref Offset 1 dB
Ref 20.00 dBm

Pl

Center 5.2 GHz
#Res BW 200 kHz

Occupied Bandwidth

Radie Std: Nene

GHz
AvglHeld> 1010

Radio Device: BTS

Span 40 MHz
#VBW 620 kHz Sweep 1.267 ms

Total Power 18.3 dBm

17.456 MHz

Transmit Freq Error
x dB Bandwidth

3.460 kHz
19.20 MHz

OEW Power
xdB

99.00 %
-26.00 dB

Aglient Spectrum Anslyzer - Occupied BW

RL

benh:-.r Freq

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.24 GHz
#Res BW 200 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

5.240000000 GHz

- -
#IF Gainclow

#VBW 620 kHz Sweep 1.267 ms|

Total Power 18.2 dBm

17.454 MHz

5.363 kHz
19.25 MHz

OEW Power
xdB

99.00 %
-26.00 dB

CHA48
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Aglient Spectrum Anslyzer - Occupied BW

RL

x dB -26.00 dB

L.
#IF GalncLow

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.18 GHz
Res BW 430 kHz

Occupied Bandwidth

802.11ac(HT40)

T T
Canter Fraq: 5.150000000 GHz
Tri Run AvglHeld> 1010

Radie Std: e

=)

TraceDetector

#Atte Radic Device: BTS

N oo |

Span 80 MHz
Sweep 1 ms)

#VBW 1.3 MHz

Total Power 16.7 dBm

36.093 MHz

Transmit Freq Error
x dB Bandwidth

-2.025 kHz
39.48 MHz xdB

OBW Power 99.00 %

-26.00 dB

Max Hold
E————]

Min Hold

Ref Offset 1 dB
Ref 20.00 dBm

Lrarfregeme o U

Center 5.23 GHz
Res BW 430 kHz

Occupied Bandwidth

Frequency

Span 80 MHz

#VBW 1.3 MHz

Total Power 16.8 dBm

36.047 MHz

Transmit Freq Error
x dB Bandwidth

44.768 kHz
39.05 MHz xdB

OBW Power 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-NII 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.

ORwWN =

Test Configuration

EUT SPECTRUM
ANALYZER
Test Results
ANT1
Type Bands Channel 2 ?ﬁgi;/vidth (LK”II;; Result
149 16.33
802.11a U-NII 3 157 16.02
165 16.01
149 15.98
802.11n(HT20) U-NII' 3 157 15.51
165 16.37
802.11n(HT40) U-NIT 151 35.32 >500KHz Pass
159 35.69
149 16.93
802.11ac(HT20) U-NII 3 157 16.92
165 16.92
151 35.49

802.11ac(HT40) U-NII 3

159 35.19
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ANT?2

Type Bands Channel 2 ?ﬁﬂg;’wdth (LK”SS Result
149 16.38
802.11a U-NII 3 157 16.31
165 16.32
149 16.86
802.11n(HT20) U-NII 3 157 16.52
165 16.66

802.11n(HT40) U-NII 3 151 35.45 2500KHz Pass
159 35.74
149 16.66
802.11ac(HT20) U-NII 3 157 16.60
165 16.60
802.11ac(HT40) U-NII 3 18] 200
159 35.62

Test plot as follows:
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802.11a

Aglient Spectrum Anslyzer - Occupied BW

R

benh:.r Freq 5.745000000 GHz

- -
#IF Gainclow

GHz
AvglHeld> 1010

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.745 GHz

WRes BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
16.436 MHz
-9.386 kHz

16.33 MHz

OEW Power
xdB

Transmit Freq Error
x dB Bandwidth

Radic Device: BTS

Span 40 MHz
#Sweep 3.867 ms

20.9 dEm

99.00 %
-6.00 dB

ANT1

802.11n(HT20)

Aglient Spectrum Anslyzer - Occupied BW
T 5.745000000 GHz Radie

GHz
= AvglHeld> 1010
#IF Gaincl ow

Radic Device: BTS

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.745 GHz

WRes BW 100 kHz #VBW 300 kHz #Sweep 3.867 ms

QOccupied Bandwidth Total Power
17.496 MHz
-15.393 kHz

15.98 MHz

OEW Power
xdB

Transmit Freq Error
x dB Bandwidth

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.785 GHz

WRes BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
16.441 MHz
-11.319 kHz

16.02 MHz

OEW Power
xdB

Transmit Freq Error
x dB Bandwidth

Radie Std: Nene

Radic Davi.

Span 40 MHz
#Sweep 3.867 ms

20.6 dEBm

99.00 %
-6.00 dB

#IFGalnclow Radio Davice: BTS

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.785 GHz
#Res BW 100 kHz

Span 40 MHz

#VBW 300 kHz #Sweep 3.867 ms

Occupied Bandwidth Total Power 19.9 dBm
17.490 MHz
-31.186 kHz

15.51 MHz

OEW Power
xdB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

Aglient Spectrum Anslyzer - Occupied BW
AL

13 - GH: i
Center Freq 5.825000000 GHz AvglHald> 10110
#IF Gaincl ow .

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.825 GHz

WRes BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
16.420 MHz
2.207 kHz

16.01 MHz

OEW Power
xdB

Transmit Freq Error
x dB Bandwidth

Radie Std: Nene

Radic Device: BTS

#Sweep 3.867 m

20.4 dEBm

99.00 %
-6.00 dB

Aglient Spectrum Anslyzer - Occupied BW
AL

T o8 g
Center Freq 5.825000000 GHz Radie Std: Nene

GHz
= AvglHeld> 1010
#IF Gaincl ow

Radic Device: BTS

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.825 GHz
#Res BW 100 kHz

Span 40 MH

#VBW 300 kHz #Sweep 3.867 m

QOccupied Bandwidth Total Power 19.4 dBm
17.471 MHz
-2.363 kHz

16.37 MHz

OEW Power
xdB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

CH165

CH165
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802.11n(HT40) 802.11ac(HT20)

Aglient Spectrum Anslyzer - Occupied BW Agllent Spectrum Ansiyzer - Occuphed BW
R R

ORI P

épm 40.000 MHz Radis Std: Non:

TG -~ -~ oo
Span 80.000 MHz . - 6. 765000000 Radie Std:

GHz
AvglHeld> 1010
Radic Device: BTS Radio Davice: BTS

Ref Offset 1 dB
Ref 20.00 dBm

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.755 GHz
#Res BW 100 kHz

#VBW 300 kHz

#Sweep 3.867 ms

Center 5.745 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 40 MHz
#Sweep 3.867 ms

Occupied Bandwidth Total Power 20.0 dEBm Total Power 20.1 dBm

36.054 MHz
5.760 kHz OEW Power
35,32 MHz xdB

Occupied Bandwidth
17.496 MHz
-23.614 kHz OEW Power
16.93 MHz xdB

99.00 %
-6.00 dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

Transmit Freq Error
x dB Bandwidth

Radie Std: Nene
Radic Device: BTS

Ref Offset 1 dB
Ref 20.00 dBm

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.785 GHz
#Res BW 100 kHz

Center 5.785 GHz
#Res BW 100 kHz

Span 80 MHz
#Sweep 3.867 ms

Span 40 MHz

#VBW 300 kHz #VBW 300 kHz #Sweep 3.867 ms

Occupied Bandwidth Total Power 19.7 dBm Total Power 20.6 dBm

35.995 MHz
-61.882 kHz OEW Power
35,69 MHz xdB

Occupied Bandwidth
17.493 MHz
-10.453 kHz OEW Power
16.92 MHz xdB

99.00 %
-6.00 dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

Transmit Freq Error
x dB Bandwidth

Agilent Spectrum Anslyzer - Occupied BW.

T o o
Center Freq 5.825000000 GHz Radie Std: Nene
A GalncLow Radio Davice: BTS

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.825 GHz
#Res BW 100 kHz

Span 40 MHz

#VBW 300 kHz #Sweep 3.867 m

Occupied Bandwidth Total Power 20.0 dBm
17.486 MHz
-6.462 kHz OBW Power

16.92 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
AL

L — - Cuntor Frec 8765000000 B )
Center Freq 5.755000000 GHz CABRIIEE AvglHald> 10110

AiFGaincLow | SAtte

Ref Offset 1 dB
Ref 20.00 dBm

1 b
AL,

Center 5.755 GHz
Res BW 100 kHz #VBW 300 kHz

Frequency

Radic Device: BTS

Span 80 MHz
#Sweep 3.867 ms

Occupied Bandwidth Total Power 19.7 dBm

36.001 MHz

Transmit Freq Error 12.459 kHz OBW Power
x dB Bandwidth 35.49 MHz xdB

99.00 %
-6.00 dB

Aglient Spectrum Anslyzo
R

Span 80.000 MHz _

Center 5.785 GHz
Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
36.039 MHz

Transmit Freq Error -39.349 kHz OBW Power

x dB Bandwidth 35.19 MHz xdB

Span 80 MHz
#Sweep 3.867 ms

99.00 %
-6.00 dB

CH159
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802.11a

Aglient Spectrum Anslyzer - Occupied BW
AL

x dB_-6.00 dB

- -
#IF Gainclow

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.745 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.405 MHz

-12.555 kHz
16.38 MHz

Transmit Freq Error
x dB Bandwidth

Radi

GHz
AvglHeld> 1010

Radic Device: BTS

#VBW 300 kHz

Total Power 20.2 dEBm

OEW Power
xdB

99.00 %
-6.00 dB

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.745 GHz
#Res BW 100 kHz

Occupied Bandwidth

802.11n(HT20)

Radio Device: BTS

Span 40 MHz
#VBW 300 kHz Sweep 5ms

Total Power 19.1 dBm

17.495 MHz

Transmit Freq Error
x dB Bandwidth

-7.164 kHz
16.86 MHz

OEW Power
xdB

99.00 %
-6.00 dB

- -
#IF Gainclow

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.785 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.410 MHz

-2.015 kHz
16.31 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power 20.8 dEBm

OEW Power
xdB

99.00 %
-6.00 dB

- -
#IF Gainclow

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.785 GHz
#Res BW 100 kHz

Occupied Bandwidth

Radio Device: BTS

#VBW 300 kHz

Total Power 19.4 dBm

17.470 MHz

Transmit Freq Error
x dB Bandwidth

-17.687 kHz
16.52 MHz

OEW Power
xdB

99.00 %
-6.00 dB

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

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.825 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.382 MHz

-4.814 kHz
16.32 MHz

Transmit Freq Error
x dB Bandwidth

GHz Radio St
AvglHeld> 1010
Radio Device: BTS

Span 40 MHz

#VBW 300 kHz SWeep 5 ms)

Total Power 19.3 dBm

OEW Power
xdB

99.00 %
-6.00 dB

Aglient Spectrum Anslyzer - Occupied BW
AL

benh:.r Freq 5.825000000 GHz

- =
#IF Gaincl ow

Ref 20.00 dBm

WRes BW 100 kHz

QOccupied Bandwidth

e
GHz Radie Std:
AvglHeld> 1010
Radio Device: BTS

Cle:

Span 40 MHz
#VBW 300 kHz Sweep 3.867 ms

Total Power 20.0 dEBm

17.456 MHz

Transmit Freq Error
x dB Bandwidth

-60.328 kHz
16.66 MHz

OEW Power
xdB

99.00 %
-6.00 dB

CH165

CH165
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802.11n(HT40)

Aglient Spectrum Anslyzer - Occupied BW
R

benh:.r Freq 5.755000000 GHz Radie Std: Nei

Canter Fraq: 5.745000000 GHz
AvglHeld> 1010

Radic Device: BTS

- -
#IF Gainclow

Ref Offset 1 dB
Ref 20.00 dBm

T"l 'I"‘Ii'.li ﬁ‘ N’ '\h‘l

A J.“."“{,‘_Li*, 7

Center 5.755 GHz

WRes BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
35.972 MHz
-32.297 kHz OEW Power

35.45 MHz xdB

Transmit Freq Error
x dB Bandwidth

b gl

Span 80 MHz
Sweep 9.933 ms

18.0 dBm

99.00 %
-6.00 dB

Ref 20.00 dBm

Res BW 100 kHz #VBW 300 kHz

QOccupied Bandwidth Total Power
17.467 MHz
-59.390 kHz OBW Power

16.66 MHz xdB

Transmit Freq Error
x dB Bandwidth

Radic Davi.

Span 40 MHz
Sweep J3.867 ms

20.2 dEBm

99.00 %
-6.00 dB

Agllent Spectrum Analyrer - Dc:uphﬂ
TG
Span_80.000 MHz
FIF Gaincl ﬂwl .

Ref Offset 1 dB
Ref 20.00 dBm

.rlwlhl sty L,

.

Yl

Center 5.785 GHz

WRes BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
35.953 MHz
-76.816 kHz OEW Power

35.74 MHz xdB

Transmit Freq Error
x dB Bandwidth

Span 80 MHz
Sweep 9.933 ms

18.3 dBm

99.00 %
-6.00 dB

- -
#IF Gainclow

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.785 GHz

WRes BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
17.442 MHz
-1.756 kHz OEW Power

16.60 MHz xdB

Transmit Freq Error
x dB Bandwidth

Span 40 MHz
Sweep 3 ms|

18.2 dBm

99.00 %
-6.00 dB

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

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.825 GHz
#Res BW 100 kHz

#VBW 300 kHz

Occupied Bandwidth Total Power
17.461 MHz
-13.780 kHz OEW Power

16.60 MHz xdB

Transmit Freq Error
x dB Bandwidth

Span 40 MHz
Sweep 3 ms|

18.0 dBm

99.00 %
-6.00 dB

CH165
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802.11ac(HT40)

Aglient Spectrum Anslyzer - Occupied BW
AL

Center Freq 5.755000000 GHz
.vlu:aln:lw" #Atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

Center 5.755 GHz
Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
36.080 MHz

Transmit Freq Error -73.958 kHz OBW Power

x dB Bandwidth 36.00 MHz xdB

GHz
AvglHeld> 1010

Frequency

Span 80 MHz
Sweep 9.933 ms

18.5 dBm

99.00 %
-6.00 dB

STATUS

CH151

Aglient Spectrum Analyzor - Dccupled BW
T

nter F

Center Freq 5.795000000 GHz
Ref 20.00 dBm

ENAEy

|

Center 5.795 GHz
Res BW 100 kHz #VBW 300 kHz

QOccupied Bandwidth Total Power
35.911 MHz

Transmit Freq Error -145.44 kHz OBW Power
x dB Bandwidth 35.62 MHz xdB

Ca ;: 6.785000000 GHz
Trig AvglHeld> 1010

Frequency

Sweep 7.667 ms

21.5 dBm

99.00 %

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
-30 988 0.19
-20 758 0.15
-10 805 0.16
0 892 0.17
12.0 10 703 0.14 Within the
20 423 0.08 band of Pass
30 485 0.09 operation
40 573 0.11
50 902 0.17
10.8 25 307 0.06
13.2 25 601 0.12

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

Voltage (V) Tghpprature b sl ! Limit (ppm) |  Result
(C) Hz ppm
-30 883 0.17
-20 701 0.14
10 426 0.08
0 685 0.13
12.0 10 609 0.12 Within the
20 322 0.06 band of Pass
30 405 0.08 operation
40 628 0.12
50 701 0.14
10.8 25 410 0.08
13.2 25 574 0.11
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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. CTL1705267011-WF-01
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