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802.11ac(HT20)

U-NII 1

= Avg Typs: Log-Pur
Trig:Fras Run AvglHold: 1001100

Atten: 30

PHO; Fast
IFGain:Low

Ref Offset 0.9 dB
Ref 20.00 dBm

CEH(QT B

z
#Res BW 1.0 MHz #VBW 3.0 MHz

Next Pk Right

Mkr—CF

U-NII' 3

e e —
= HiAvg Type: Pur{RMS]
Trig:Fras Run AvglHold> 1001100
#atan: 40 48

PHO; Fast
IFGain:Low

Ref Offset 0.9 dB
Ref 30.00 dBm

Cenfér I z
#Res BW 510 kHz

#VBW 1.6 MHz Swee,

%

SelectTrar.e.
Trace 1

CH36

Avg Type: Log-Pur
PHO: Fast Ly Trig: Frae Run AvglHold:>1001100
IFGain:Low Atten: 30 dB
Ref Offset 0.9 dB
Ref 20,00 dBm

Center 5.20000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz Sweep 1.33 ms (10000 pts)|

Peak Search

Next Pk Right

CH149

#Avg Type: Pwr{RMS)
PRO: Fast L, Avg|Held:>1001100
IFGainlow  #At

Ref Offset 0.9 dB
Ref 30.00 dBm

Center 5.78500 GHz

#Res BW 510 kHz #VBW 1.6 MHz Sweep 1.33 ms (10000 pts)|

SelectTrweh
Trace 1

CH40

— Avg Type: Log-Pur
PRI 1 1g: Frae Run AvglHold: 88100

\FGaimLow ~ Atten:30 dB

Ref Offset 0.9 dB
Ref 20,00 dBm

|

Span 26.00 MHz
Sweep 1.33 ms (10000 pts)

#VBW 3.0 MHz

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mir—RefLvl

Agilant Spoctrum Analyzor - Sept SA
= LGN,
#Avg Type: Pur{RMS]
PHO: Fast L) 11g:FreeRun vglHold>100/100

\FGaimLow ~ #Atten: 40 dB

Ref Offset 0.9 dB
Ref 30,00 dBm

Sweep 1.33 ms (10000 pts)

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mir—RefLvl

CH48
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802.11ac(HT40)

Ref Offset 0.9 dB
Ref 20.00 dBm

CEH(QT B z
#Res BW 1.0 MHz

U-NII 1

Trig: Free Run
Atten: 30

PHO; Fast
IFGain:Low

#VBW 3.0 MHz

Avg Typs: Log-Pur
AvglHold: 5200

U-NII' 3

e e —
= HiAvg Type: Pur{RMS]
Trig:Fras Run AvglHold> 1001100
#atan: 40 48

PHO; Fast
IFGain:Low Select T

»
Ref Offset 0.9 dB Trace 1

Ref 30.00 dBm

View/Blank
Trace On

Cenfér I z
#Res BW 510 kHz

#VBW 1.6 MHz Swee,

%

Ref Offset 0.9 dB
Ref 20,00 dBm

Center 5.23000 GHz
#Res BW 1.0 MHz

CH38

Avg Type: Log-Pur
AvglHold:>1001100

Trig: Frae Run

PHO: Fast
[FGailow | Atten:30 dB

#VBW 3.0 MHz

Peak Search

Next Pk Right

Mkr—RefLvl
More|

Sweep 1.33 ms (10000 pts)|

Span 58.00 MHz

CH151

Peak Search

Next Pk Right

Whvg Type: Pur{RMS]
PHO: Fast Ly AvglHold:>1001100
IFGain:Low #hrt
1 5.787
Ref Offset0.9 dB Mkr1 5.787 1
Ref 30.00 dBm

Span 58.00 MHz
Sweep 1.33 ms (10000 pts)|

Center 5.79500 GHz
#Res BW 510 kHz

#VBW 1.6 MHz

CH46

802.11a

Agilant Spoctrum Analyzor - Sept SA
RL

Ref Offset 0.9 dB
Ref 20,00 dBm

0GHz
#Res BW 1.0 MHz

U-NII 1

PO Fest g Trig:Free Run
\FGaimLow ~ Atten:30 dB

#VBW 3.0 MHz

Avg Type: Log-Pur
AvglHeld:>1001100

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mir—RefLvl

pan 113,
Sweep 1.33 ms (10000 pts)

Agilant Spoctrum Analyzor - Sept SA

#Avg Type: Pur{RMS]
PHO: Fast L) 11g:FreeRun vglHold>100/100

\FGaimLow ~ #Atten: 40 dB
Mkr1 5.780 201 GHz

Ref Offset 0.9 dB
of 30,0 1.442 dBm

Ref 30,00 dBm

ViewlBhi(’
Trace On

#VBW 1.6 MHz

CH42
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4.5 Emission Bandwidth (26dBm Bandwidth)
Limit
N/A

Test Procedure

Set resolution bandwidth (RBW) = approximately 1 % of the EBW.

Set the video bandwidth (VBW) > RBW.

Detector = Peak.

Trace mode = Max hold.

Measure the maximum width of the emission that is 26 dB down from the peak of the emission. Compare
this with the RBW setting of the analyzer. Readjust RBW and repeat measurement as needed until the
RBW / EBW ratio is approximately 1 %.

Sl

Test Confiquration

EUT SPECTRUM
ANALYZER

Test Results

26dB Bandwidth

Type Bands | Channel (MHz) Limit (MHz) | Result
Ant. 1 Ant. 2
36 19.51 19.09
802.11a U-NII 1 40 19.42 19.05
48 19.27 19.07
36 19.70 19.33
802.11n(HT20) | U-NII 1 40 19.55 19.33 N/A Pass
48 19.46 19.59
38 39.37 39.96
802.11n(HT40) U-NII 1 6 3987 39.83
36 19.48 19.27
802.11ac(HT20) U-NII 1 40 19.37 19.69
48 19.37 19.84
N/A Pass
38 39.89 39.96
802.11ac(HT40) U-NII 1 46 39 96 39 85
802.11ac(HT80) U-NII 1 42 79.97 79.97
Note:
1. Measured 26dB bandwidth at difference data rate for each mode and recorded worst case for

each mode.

2. Test results including cable loss;

3. Worst case data at 6Mbps at IEEE 802.11a; MCSO at IEEE 802.11n HT20, IEEE 802.11n
HT40, IEEE 802.11ac VHT20 ,IEEE 802.11ac VHT40 and IEEE 802.11ac VHT80;

4. Please refer to following test plots;
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802.11a

Agilant Spoctrum Analyzer - Occupied BW

160000000 GHz

Frea Run AvglHold:> 1071

AIFGaintow | #Auen: 40 4B

Ref Offset 0.9 dB
Ref 20.00 dBm

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power

17.502 MHz
-36.365 kHz
19.51 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: Nona

Radio Device: BTS

18.6 dBm

99,00 %
-26.00 dB

Agilant Spoctrum Analyzer - Occupied BW

Ly
#IF Gain:L ow

Ref Offset 0.9 dB
Ref 20.00 dBm

#Res BW 200 kHz

Occupied Bandwidth

802.11n(HT20)

Radio Std: Nona

00 GH;
AvglHold:> 1071

Radio Device: BTS

#VBW 620 kHz

Total Power 18.8 dBm

17.447 MHz

Transmit Freq Error
x dB Bandwidth

-46.765 kHz
19.70 MHz

OBW Power
x dB

99,00 %
-26.00 dB

Spoctrum Analyzer - Oceupiod BY
CenterFraq; 5.

S Trig: Free Run

AFGaintow * #Atten: 40 dB

Ref Offset 0.9 dB
_Ref 20.00 d

#VBW 620 kHz

Occupied Bandwidth Total Power

17.411 MHz
-47.472 kHz
19.42 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None

Radio Device: BTS

Span 40 MHz
Sweep 1ms|

18.7 dBm

99.00 %
-26.00 dB

Max Hold

Ref Offset 0.9 dB
Ref 20.00

Occupied Bandwidth

Radio Std: None

Radio Devic:

Span 40 MHz
Sweep 1ms|

#VBW 620 kHz

Total Power 18.9 dBm

17.485 MHz

Transmit Freq Error
x dB Bandwidth

-36.365 kHz
19.55 MHz

OBW Power
x dB

99.00 %
-26.00 dB

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
17.426 MHz
-23.762 kHz
19.27 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: Nona

Radio Device: BTS

Span 40 MHz,
Sweep 1 ms|

18.7 dBm

99,00 %
-26.00 dB

Agilant Spoctrum Analyzer - Occupied BW

Ly
#IF Gain:L ow

Ref Offset 0.9 dB
Ref 20.00 dBm

#Res BW 200 kHz

Occupied Bandwidth

CH40

Center Freq: 5240000000 GHz Radio Std: None
Trig: Frae Run AvglHold:> 1071

# 40dB Radio Device: BTS

- Span 40 MHz,
Sweep 1 ms|

#VBW 620 kHz

Total Power 18.8 dBm

17.515 MHz

Transmit Freq Error
x dB Bandwidth

-37.882 kHz
19.46 MHz

OBW Power
x dB

99,00 %
-26.00 dB

CH48

CHA48
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802.11n(HT40)
Agi

GHz
Trig:F AvglHold>1010

AIFGaintow | #Auen: 40 4B

Ref Offset 0.9 dB
Ref 20.00 dBm

st
4 1

oo
reppraoli i

#Res BW 430 kHz #VBW 1.3 MHz

Occupied Bandwidth Total Power
36.032 MHz
8.039 kHz
39.37 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: Nona TracelDstector

Radio Devi

Span 80 MHz,
Sweep 1ms|

17.7 dBm

99,00 %
-26.00 dB

802.11ac(HT20)

Agilant Spoctrum Analyzer - Occupied BW
T 550 i

160000000 GHz
AvglHold:>10110

Ly
#IF Gain:L ow

Ref Offset 0.9 dB
Ref 20.00 dBm

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
17.471 MHz
-32.852 kHz
19.48 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: Nona TracelDstector

Radio Devi

18.2dBm

99,00 %
-26.00 dB

CH38

Agilant Spoctrum Analyzer - Occupied BW
0 L 0 ;

Conter Fraq: 5.230000000 GHz
S Trig: Free Run ‘AvglHold> 100
AFGaindow * SAttan: 40 dB

Ref Offset 0.9 dB
Ref 20.00 dBm

#VBW 1.3 MHz

Occupied Bandwidth Total Power

36.049 MHz
12329 kHz
39.89 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None

Radio Device: BTS

Max Hold

Span 30 MHz]
Sweep 1ms|

18.0 dBm

99.00 %
-26.00 dB

CH36

Agilant Spoctrum Analyzer - Occupied BW
0 L 0 ;

Conter Fraq: 5.200000000GHz
S Trig: Free Run ‘AvglHold> 100
AFGaindow * SAttan: 40 dB

Ref Offset 0.9 dB
Ref 20.00 dBm

#VBW 620 kHz

Occupied Bandwidth Total Power

17.531 MHz
-37.967 kHz
19.37 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None

Radio Device: BTS

Sweep 1ms|

17.9 dBm

99.00 %
-26.00 dB

CH46

CH40

P —
ContarFroq

S Trig:Frea Run

#IFGain:L ow #Arten: 40 4B

Ref Offset 0.9 dB
Ref 20.00 dBm_

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
17.440 MHz
-32.932 kHz
19.37 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

00 GHz
AvglHold:>10110

Radio Std: Nona TracelDstector

Radio Device: BTS

Span 40 MHz,
Sweep 1ms|

18.2 dBm

99,00 %
-26.00 dB

CHA48
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802.11ac(HT40)

Agilant Spoctrum Analyzer - Occupied BW
190000000 GHz Radio Std: Nona
S Trig:Free Run AvglHold:>10110
FGainlow  #Atten: 40 dB Radio Davica: BTS
Ref Offset 0.9 dB
Ref 20.00 d

- Span 80 MHz

#VBW 1.3 MHz Sweep 1ms|

Occupied Bandwidth Total Power 19.1 dBm

36.053 MHz
-27.455 kHz OBW Power
39.89 MHz x dB

99,00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Trace/Detector

Agilont Spectrum Analyzer - Occupied BW

802.11ac(HT80)

KL SRIAUTO | (A4S PM May 10, 2016

Radio Std: None TraceiDetector

Center Freq:5.210000000 GHz

Trig: Frae Run

51 Avg|Hold:> 10110
FGainLow — #Atten: 20 4B

Radio Device: BTS

Ref Offset 0.5 dB
Ref 25.00 dBm

C
? #/BW 2.7 MHz Sweep 1 ms

Total Power 13.5 dBm

Occupied Bandwidth

75.185 MHz
17.690 kHz OBW Power
79.97 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS

Agilant Spoctrum Analyzer - Occupied BW

T W 1500 A

CenterFraq; 5. Radio Std: Nona

S Trig: Free Run

IFGaintow | #Atten: 40 dB Radio Davics: BTS
Ref Offset 0.9 dB
Ref 20.00 dBm

#VBW 1.3 MHz

Occupied Bandwidth Total Power 18.2 dBm

35.985 MHz
12.979 kHz OBW Power
39.96 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

CH42

CH46
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802.11a

Agilant Spoctrum Analyzer - Occupied BW

160000000 GHz
S Trig:Free Run AvglHold:> 1071
#IF Gain:Low #Atten: 40 4B

Ref Offset 0.9 dB

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
16.416 MHz
-35.565 kHz
19.09 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: Nona

Radio Device: BTS

"~ Span 40 MHz
Sweep 1 ms|

19.6 dBm

99,00 %
-26.00 dB

Agilant Spoctrum Analyzer - Occupied BW
G
#IF Gain:Low

Ref Offset 0.9 dB
Ref 20.00 dBm

#Res BW 200 kHz

Occupied Bandwidth
17.474 MHz
-34,740 kHz
19.33 MHz

Transmit Freq Error
x dB Bandwidth

00 GH;
AvglHold:> 1071

#VBW 620 kHz

Total Power

OBW Power
x dB

802.11n(HT20)

Radio Std: Nona

Radio Device: BTS

19.5 dBm

99,00 %
-26.00 dB

Max Hold

Spoctrum Analyzer - Oceupiod BY
CenterFraq; 5.

S Trig: Free Run

AFGaintow * #Atten: 40 dB

Ref Offset 0.9 dB
Ref 20.00 dBm _

#VBW 620 kHz

Occupied Bandwidth Total Power

16.430 MHz
-26.655 kHz
18,05 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None

Radio Device: BTS

Sweep 1ms|

20.0 dBm

99.00 %
-26.00 dB

Ref Offset 0.9 dB
Ref 20.00 dBm

Max Hold

Occupied Bandwidth
17.485 MHz
=25.534 kHz
19.33 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 620 kHz

Total Power

OBW Power
x dB

Radio Std: None

Radio Devic:

Span 40 MHz
Sweep 1ms|

19.1 dBm

99.00 %
-26.00 dB

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power
16.436 MHz
-32.394 kHz
19.07 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: Nona

Radio Device: BTS

Sweep 1 ms|

20.2 dBm

99,00 %
-26.00 dB

Agilant Spoctrum Analyzer - Occupied BW

FGainlow &

Ref Offset 0.9 dB
Ref 20.00 dBm

#Res BW 200 kHz

Occupied Bandwidth
17.434 MHz
-27.225 kHz
19.59 MHz

Transmit Freq Error
x dB Bandwidth

CenterFreq
Trig: Frae Run

CH40

40dB

#VBW 620 kHz

Total Power

OBW Power
x dB

: 5240000000 GHz
AvglHold>10/1

Radio Std: Nona

Radio Device: BTS

Span 40 MHz,
Sweep 1 ms|

18.8 dBm

99,00 %
-26.00 dB

CH48

CHA48
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802.11n(HT40)
Agi

GHz
Trig: Fi Avg|Held:>10/10

AIFGaintow | #Auen: 40 4B

Ref Offset 0.9 dB
Ref 20.00 dBm

#Res BW 430 kHz #VBW 1.3 MHz

Occupied Bandwidth Total Power
36.158 MHz
-40.805 kHz
39.96 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: Nona TracelDstector

Radio Devi

\'\“M‘l-‘i‘. ey ""‘1‘1"

Span 80 MHz,
Sweep 1ms|

19.2 dBm

99,00 %
-26.00 dB

802.11ac(HT20)

g

Radio Std: Nona TracelDstector

160000000 GHz
AvglHold:>10110

AIFGaintow | #Auen: 40 4B Radio Devi
Ref Offset 0.9 dB

Ref 20.00 dBm

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 18.9 dBm

17.487 MHz
-30.632 kHz
19.27 MHz

OBW Power
x dB

99,00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

CH38

Agilant Spoctrum Analyzer - Occupied BW
0 L 0 ;

Conter Fraq: 5.230000000 GHz
S Trig: Free Run ‘AvglHold> 100
AFGaindow * SAttan: 40 dB

Ref Offset 0.9 dB
Ref 20.00 dBm

#VBW 1.3 MHz

Occupied Bandwidth Total Power

36.063 MHz
=20.656 kHz
39.83 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None

Radio Device: BTS

Max Hold

Span 30 MHz]
Sweep 1ms|

18.8 dBm

99.00 %
-26.00 dB

CH36

Agilant Spoctrum Analyzer - Occupied BW
0 L G :
Center Freq; 5200000000 GHz

S Trig: Free Run AvglHeld>10110
AFGaintow * #Atten: 40 dB

Radio Std: None
Radio Device: BTS

Ref Offset 0.9 dB
Ref 20.00 dBm

#VBW 620 kHz Sweep 1ms|

Occupied Bandwidth Total Power 18.5 dBm

17.515 MHz
-69.764 kHz
19.69 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

CH46

CH40

nalyzer - Occupied BW.

Ccmrl;r“ Radio Std: Nene TracelDetector
Trig: Free Run

#Atten: 40 4B

00 GHz
= Avg|Held:>10/10
#IFGain:L ow Radio Device: BTS

Ref Offset 0.9 dB
Ref 20.00 dBm

Span 40 MHz,
Sweep 1ms|

#Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth Total Power 19.0 dBm

17.464 MHz
-20.836 kHz
19.84 MHz

OBW Power
x dB

99,00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

CHA48
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802.11ac(HT40)

Agilant Spoctrum Analyzer - Occupied BW
190000000 GHz Radio Std: Nona
S Trig:Free Run AvglHold:>10110
FGainlow  #Atten: 40 dB Radio Davica: BTS
Ref Offset 0.9 dB
Ref 20.00 d

- Span 80 MHz

#VBW 1.3 MHz Sweep 1ms|

Occupied Bandwidth Total Power 19.6 dBm

36.083 MHz
6.340kHz  OBW Power
3996MHz  xdB

99,00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Trace/Detector

Agilont Spectrum Analyzer - Occupied BW

802.11ac(HT80)

- TracelDetector

Ra— <
Center Freq: 5210000000 GHz
Avg[Hold:>10H0

Radio Std: None
o Trig:FreeRun

WFGainclow  #Atten: 20 dB Radio Device: BTS

Ref Offset 0.5 dB

Ref 25.00 dBm

. e
e

Center 5.21 GHz

es BW 820 kHz #/BW 2.7 MHz Sweep 1 ms

Total Power 12.2 dBm

Occupied Bandwidth
75.122 MHz
-63.173 kHz OBW Power

79.97 MHz xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS

Agilant Spoctrum Analyzer - Occupied BW

T W 1500 A

CenterFraq; 5. Radio Std: Nona

S Trig: Free Run

IFGaintow | #Atten: 40 dB Radio Davics: BTS
Ref Offset 0.9 dB
Ref 20.00 dBm

#VBW 1.3 MHz

Occupied Bandwidth Total Power 18.6 dBm

36.039 MHz
47477kHz  OBW Power
39.85 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

CH42

CH46
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4.6 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.

abhwh =

Test Confiquration

SPECTRUM
EUT ANALYZER
Test Results
6dB Bandwidth L
Type Bands Channel (MHz) imi Result
Ant. 1 Ant. 2 (h452)
149 16.06 16.36
802.11a U-NII 3 157 15.75 16.25
165 15.41 16.32
149 16.31 16.92
802.11n(HT20) U-NII 3 157 16.11 16.03
165 16.35 16.76
151 35.40 36.40
802.11n(HT40) U-NII 3 2500KHz Pass

159 35.49 35.55
149 16.94 16.66
802.11ac(HT20) U-NII 3 157 16.55 16.25
165 16.57 15.88
151 35.47 35.75

802.11ac(HT40) U-NII 3
159 35.22 36.06
802.11ac(HT80) U-NII 3 155 75.22 75.15

Note:
1. Measured 6dB bandwidth at difference data rate for each mode and recorded worst case for
each mode.

2. Testresults including cable loss;

3. Worst case data at 6Mbps at IEEE 802.11a; MCSO at IEEE 802.11n HT20, IEEE 802.11n
HT40, IEEE 802.11ac VHT20 ,IEEE 802.11ac VHT40 and IEEE 802.11ac VHT80;

4. Please refer to following test plots;
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ANT1

802.11a

Agilant Spoctrum Analyzer - Occupied BW

745000000 GHz
AvglHold:> 1071

Radio Std: None
AIFGaintow | #Auen: 40 4B Radio Devica: BTS

Ref Offset 0.9 dB
Ref 20.00 d

Span 40 MHZ
#VBW 300 kHz

Sweep 3.867 ms
Occupied Bandwidth
17.466 MHz
-67.175 kHz OBW Power
16.06 MHz x dB

Total Power 19.9 dBm

Transmit Freq Error
x dB Bandwidth

99.00 %

802.11n(HT20)

Agilant Spoctrum Analyzer - Occupied BW

00 GH: Radio Std: Nona
AvglHold>10/1

FGainilow Radio Devica: BTS

Ref Offset 0.9 dB
Ref 20.00 dBm

Span 40 MHZ
#VBW 300 kHz

Sweep 3.867 ms

Occupied Bandwidth
17.450 MHz
-85.290 kHz OBW Power
16.31 MHz x dB

Total Power 19.6 dBm

Transmit Freq Error
x dB Bandwidth

99,00 %
-6.00 dB

Spoctrum Analyzer - Oceupiod BY

CenterFraq; 5.
S Trig: Free Run
AFGaintow * #Atten: 40 dB

Radio Std: None

Radio Device: BTS

Ref Offset 0.9 dB
Ref 20.00 dBm

p
Sweep 3.867 ms|

#VBW 300 kHz
Occupied Bandwidth
17.474 MHz

=37.715 kHz OBW Power
15.75 MHz x dB

Total Power 19.5 dBm

Transmit Freq Error
x dB Bandwidth

99.00 %
-6.00 dB

Max Hold

Radio Std: None

Radio Devic:

Ref Offset 0.9 dB
Ref 20.00

Span 40 MHz
Sweep 3.867 ms|

19.6 dBm

#VBW 300 kHz

Occupied Bandwidth
17.447 MHz

-38.216 kHz OBW Power
16.11 MHz x dB

Total Power

Transmit Freq Error
x dB Bandwidth

99.00 %
-6.00 dB

Radio Std: Nona

Radio Device: BTS

Span 40 MHZ
Sweep 3.867 ms|

#VBW 300 kHz
Occupied Bandwidth
17.417 MHz

-38.015 kHz OBW Power
15.41 MHz x dB

Total Power 19.5 dBm

Transmit Freq Error
x dB Bandwidth

99.00 %

Agilant Spoctrum Analyzer - Occupied BW
o 0 GH: Radio Std: None

S Trig:Free Run AvglHold:> 1071

FGainlow  #Atten: 40 dB Radio Davica: BTS

Ref Offset 0.9 dB

Ref 20.00 dBm

Span 40 MHZ

#VBW 300 kHz Sweep 3.867 ms
Occupied Bandwidth

17.437 MHz

-43.163 kHz OBW Power
16.35 MHz x dB

Total Power 19.5 dBm

Transmit Freq Error
x dB Bandwidth

CH165

CH165
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802.11n(HT40)

Agilent Spoctrum Analyzer - Occupled BW
755000000 GHz TraceiDetector

AvglHold:> 1071

Radio Std: Nona

AFGainlow — #Atten: 40 dB Radio Devica: BTS

Ref Offset 0.9 dB

¥

L aiad

#VBW 300 kHz
Occupied Bandwidth
35.885 MHz

-37.535 kHz OBW Power
35.40 MHz x dB

Total Power 203 dBm

Transmit Freq Error
x dB Bandwidth

99.00 %

802.11ac(HT20)

Agilant Spoctrum Analyzer - Occupied BW

Radio Std: Nona TracelDstector

00 GH;
AvglHold:> 1071

FGainilow Radio Devica: BTS

Ref Offset 0.9 dB
Ref 20.00 dBm

Span 40 MHZ
Sweep 3.867 ms|

#VBW 300 kHz
Occupied Bandwidth
17.475 MHz

-53.596 kHz OBW Power
16.94 MHz x dB

Total Power 19.3 dBm

Transmit Freq Error
x dB Bandwidth

99,00 %
-6.00 dB

CH151

alyzer - Occupied BW.

Center Freq; 5795000000 GH:
W Trig: Free Run ‘AvglHold:
AFGaindow * SAttan: 40 dB

Radio Std: None Fraquency

Radio Device: BTS

Ref Offset 0.9 dB
Ref 20.00 dBm

#VBW 300 kHz
Occupied Bandwidth
35.898 MHz

-46.353 kHz OBW Power
35.49 MHz x dB

Total Power 20.0 dBm

Transmit Freq Error
x dB Bandwidth

99.00 %
-6.00 dB

q. 5.785000000 GHz
G Trig: Free Run AvglHeld:>10/0
#IFGain:Low HAtten: 40 dB

Radio Std: None

Radio Device: BTS

Ref Offset 0.9 dB
Ref 20.00 dBm

#VBW 300 kHz

p
Sweep 3.867 ms|

Occupied Bandwidth 19.8 dBm
17.441 MHz

=32.816 kHz OBW Power
16.55 MHz x dB

Total Power

Transmit Freq Error
x dB Bandwidth

99.00 %
-6.00 dB

CH159

Agilent Spoctrum Analyzer - Occupled BW
T R T, 1

q 0 GH Radio Std: None Trace/Detector
S Trig: Free Run ‘AvglHeld> 1071
FGaindow * SAtten: 40 4B Radio Device: BTS
Ref Offset 0.9 d8

Ref 20.00 dBm

Spa z
Sweep 3.867 ms|

#VBW 300 kHz
Occupied Bandwidth
17.481 MHz

-49.166 kHz OBW Power
16.57 MHz x dB

Total Power 19.5 dBm

Transmit Freq Error
x dB Bandwidth

CH165
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802.11ac(HT40)

Agilant Spoctrum Analyzer - Occupied BW

766000000 GHz Radio Std: Nons
o Trig: ‘AvglHold> 10710
iFGainiLow *_ BActen: 40 dB Radio Device: BTS

Ref Offset 0.9 dB
Ref 20.00 d

Span 80 MHz
#VBW 300 kHz Sweep 7.667 ms|

Occupied Bandwidth Total Power 19.0 dBm
35.895 MHz

Transmit Freq Error -55.354 kHz OBW Power 99,00 %

x dB Bandwidth 3547 MHz x dB

Trace/Detector

802.11ac(HT80)

Agilant Spoctrum Analyzer - Occupied BW
00 GH: Radio Std: Nona
o AvglHold:>10110
#1F Gainil ow 3 Radio Device: BTS

Ref Offset 0.9 dB
Ref 20.00 dBm

Span 160 MHzZ
#VBW 300 kHz

Occupied Bandwidth Total Power 20.2 dBm
74.894 MHz

Transmit Freq Error -95,275 kHz OBW Power 99,00 %

x dB Bandwidth 75.22 MHz x dB -6.00 dB

Trace/Detector

CH151

Agilant Spoctrum Analyzer - Occupied BW
0 L W W0 & 5 LIGALT
Center Freq; 5795000000 GH; Radio Std: Nona
S Trig: Free Run AvglHeld>10110
IFGaintow | #Atten: 40 dB Radio Davics: BTS

Ref Offset 0.9 dB
Ref 20.00 dBm

p
#VBW 300 kHz Sweep 7.667 ms|

Occupied Bandwidth Total Power 19.7 dBm
35.853 MHz

Transmit Freq Error 62.735 kHz OBW Power 99.00 %

x dB Bandwidth 35.22 MHz x dB -6.00 dB

CH155

CH159
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ANT2

802.11a

Agilant Spoctrum Analyzer - Occupied BW

745000000 GHz
AvglHold:> 1071

Radio Std: None
AIFGaintow | #Auen: 40 4B Radio Devica: BTS

Ref Offset 0.9 dB
Ref 20.00 dBm

Span 40 MHZ
#VBW 300 kHz

Sweep 3.867 ms
Occupied Bandwidth
16.340 MHz
-39,167 kHz OBW Power
16.36 MHz x dB

Total Power 20.6 dBm

Transmit Freq Error
x dB Bandwidth

99.00 %

802.11n(HT20)

Agilant Spoctrum Analyzer - Occupied BW
00 GH: Radio Std: Nona
o AvglHold>10/1

#1F Gainil ow Radio Device: BTS

Ref Offset 0.9 dB
Ref 20.00 dBm

Span 40 MHZ
#VBW 300 kHz

Sweep 3.867 ms
Occupied Bandwidth
17.453 MHz
-54,546 kHz OBW Power
16.92 MHz x dB

Total Power 19.0 dBm

Transmit Freq Error
x dB Bandwidth

99,00 %
-6.00 dB

Spoctrum Analyzer - Oceupiod BY

CenterFraq; 5.
S Trig: Free Run
AFGaintow * #Atten: 40 dB

Radio Std: None

Radio Device: BTS

Ref Offset 0.9 dB
_Ref 20.00 d

p
Sweep 3.867 ms|

#VBW 300 kHz
Occupied Bandwidth
16.337 MHz

-52.516 kHz OBW Power
16.25 MHz x dB

Total Power 20.5 dBm

Transmit Freq Error
x dB Bandwidth

99.00 %
-6.00 dB

Radio Std: None

Radio Devic:

Ref Offset 0.9 dB
Ref 20.00 dBm

Max Hold

Span 40 MHz
Sweep 3.867 ms|

19.3 dBm

#VBW 300 kHz

Occupied Bandwidth
17.469 MHz

-49.739 kHz OBW Power
16.03 MHz x dB

Total Power

Transmit Freq Error
x dB Bandwidth

99.00 %
-6.00 dB

Radio Std: Nona

Radio Device: BTS

Span 40 MHZ
#VBW 300 kHz

Sweep 3.867 ms

Occupied Bandwidth
16.347 MHz

-52.116 kHz OBW Power
16.32 MHz x dB

Total Power 20.2 dBm

Transmit Freq Error
x dB Bandwidth

99.00 %

Agilant Spoctrum Analyzer - Occupied BW
o 0 GH: Radio Std: None

S Trig:Free Run AvglHold:> 1071

FGainlow  #Atten: 40 dB Radio Davica: BTS

Ref Offset 0.9 dB

Ref 20.00 dBm

Span 40 MHZ

#VBW 300 kHz Sweep 3.867 ms
Occupied Bandwidth

17.440 MHz

-63.473 kHz OBW Power
16.76 MHz x dB

Total Power 19.5 dBm

Transmit Freq Error
x dB Bandwidth

CH165

CH165
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802.11n(HT40)

Agilent Spoctrum Analyzer - Occupied BW. Agilent Spoctrum Analyzer - Occupied BW.
T 550 & T 500 &
Trace/Detector

802.11ac(HT20)

755000000 GHz Radio Std: None Radio Std: None TracelDetector

00 GH;
AvglHold:> 1071 AvglHold> 1071

AIFGaintow | #Auen: 40 4B

Ref Offset 0.9 dB
Ref 20.00 d

W
.n-.-z-»%—arﬂ"'l’!"ﬂJ

L&
|k
|

#VBW 300 kHz

Occupied Bandwidth Total Power

36.006 MHz
-63.375 kHz
36.40 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Device: BTS

P =
Sl

19.6 dBm

99.00 %

Ly
#IF Gain:L ow

Ref Offset 0.9 dB
Ref 20.00 dBm

#VBW 300 kHz

Occupied Bandwidth Total Power
17.468 MHz
68,645 kHz
16.66 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Device: BTS

Span 40 MHz,
Sweep 3.867 ms|

19.6 dBm

99,00 %
-6.00 dB

Center Freq; 5795000000 GH:

S Trig: Free Run
AFGaintow * #Atten: 40 dB

#VBW 300 kHz

Occupied Bandwidth Total Power

35.953 MHz
-51.535 kHz
35,55 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

AvglHold:

Radio Std: None

Radio Device: BTS

Span 80 MHz
Sweep 7.667 ms|
20.5 dBm

99.00 %
-6.00 dB

Max Hold

q: 5785000000 GHz
S Trig: Free Run
AFGaintow * #Atten: 40 dB

Ref Offset 0.9 dB
Ref 20.00

#VBW 300 kHz

Occupied Bandwidth Total Power

17.471 MHz
54623 kHz
16.25 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None

AvglHeld>10110

Radio Devic:

Span 40 MHz
Sweep 3.867 ms|

20.5 dBm

99.00 %
-6.00 dB

CH159

Center Freq: SIMBOM GHz
Avg|Held:> 10110

Ref Offset 0.9 dB
Ref 20.00 dBm

Center 5.825 GHz

HRes BW 100 kHz #VEBW 300 kHz

Occupied Bandwidth Total Power
17.476 MHz
-75.810 kHz OBW Power

x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None Trace/Detector

Radio Devi TS

Span 40 MHz
Sweep 3.867 ms|

19.8 dBm

99.00 %
-6.00 dB

CH165
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802.11ac(HT40)

Agilant Spoctrum Analyzer - Occupied BW
766000000 GHz
o Trig: AvglHold:>10110

#IF Gain:Low #Atten: 40 4B

Ref Offset 0.9 dB

#VBW 300 kHz

Occupied Bandwidth Total Power
35.935 MHz
-45.352 kHz
35.75 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: Nona

Radio Device: BTS

el

Span 80 MHz,
Sweep 7.667 ms|

19.5 dBm

99.00 %

Trace/Detector

802.11ac(HT80)

Agilant Spoctrum Analyzer - Occupied BW

00 GH;
AvglHold:>10110

Ref Offset 0.9 dB
Ref 20.00 dBm

Radio Std: Nona

Radio Device: BTS

bbbl

#VBW 300 kHz

Occupied Bandwidth Total Power
74.859 MHz
-67.975 kHz
75.15 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Span 160 MHzZ

20.0 dBm

99,00 %
-6.00 dB

Trace/Detector

CH151

Agilant Spoctrum Analyzer - Occupied BW

T W 1500 A

795000000 GH
AvglHold:

ConterFreq:
Trig: Free Run

AFGaintow * #Atten: 40 dB

Ref Offset 0.9 dB
Ref 20.00 dBm

|

gy

#VBW 300 kHz

Occupied Bandwidth Total Power

35.963 MHz
-35.536 kHz
36.06 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None

Radio Device: BTS

p
Sweep 7.667 ms|

19.5 dBm

99.00 %
-6.00 dB

CH155
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4.7 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

L]

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 inputrated 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 (802.11a) as below:
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Reference Frequency: 802.11a channel=36 frequency=5180MHz

Voltage (V) Temperature (C) HZFrequency errc;rpm Limit (ppm) Result
-30 40.68 0.008
-20 67.16 0.013
-10 51.67 0.010
0 47.22 0.009
120 10 68.17 0.013 Within the
20 78.44 0.015 band of Pass
30 40.68 0.008 operation
40 55.59 0.011
50 66.41 0.013
138 25 88.18 0.017
102 25 56.82 0.011
Reference Frequency: 802.11a channel=149 frequency=5745MHz
Voltage (V) Temperature (C) HZFrequency errc;rpm Limit (ppm) Result
-30 79.18 0.014
-20 74.25 0.013
-10 37.84 0.007
0 91.19 0.016
120 10 50.09 0.009 Within the
20 42.39 0.007 band of Pass
30 50.72 0.009 operation
40 64.96 0.011
50 86.96 0.015
138 25 34.77 0.006
102 25 92.62 0.016
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5 Test Setup Photos of the EUT
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6 Photos of the EUT

Reference to the test report No. GTS20191119010-1-4-1
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