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Appendix A: Test Results for U-NIl Band 1
1. Duty Cycle

1.1. TestData

U-NII-1 Duty Cycle

Mode Frequt::-rr?;t(MHz) Ant Duty Cycle(%) Duty C{;:I;) Factor
802.11a 5180 Antl 93.89 0.27
802.11a 5220 Antl 94.76 0.23
802.11a 5240 Antl 95.49 0.20

802.11n(HT20) 5180 Antl 95.18 0.21
802.11n(HT20) 5220 Antl 94.70 0.24
802.11n(HT20) 5240 Antl 94.23 0.26
802.11n(HT40) 5190 Antl 89.81 0.47
802.11n(HT40) 5230 Antl 90.68 0.42
802.11ac(VHT80) 5210 Antl 72.25 1.41




iNntertek

Total Quality. Assured.

1.2. TestPlots
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2. 26dB bandwidth

2.1. TestData

U-NII-1 26dB Bandwidth

Mee Frequt::-rr?;t(MHz) Ant BandviiZ(:E(MHz) ACEIL
802.11a 5180 Antl 19.36 Pass
802.11a 5220 Antl 18.97 Pass
802.11a 5240 Antl 19.69 Pass

802.11n(HT20) 5180 Antl 20.21 Pass
802.11n(HT20) 5220 Antl 19.87 Pass
802.11n(HT20) 5240 Antl 20.56 Pass
802.11n(HT40) 5190 Antl 39.64 Pass
802.11n(HT40) 5230 Antl 39.72 Pass
802.11ac(VHT80) 5210 Antl 84.74 Pass




iNntertek

Total Quality. Assured.

2.2. TestPlots

Page 5 of 15

U-NI1-1,802.11a,5180MHz,Ant1

U-NII-1,802.11a,5220MHz,Ant1

[ Keysight Spectrum Analyzer - Occupied BW.

RC R
Center Freq 5.180000000 GHz

#FGain:Low

08:38:07 A4 3an 05, 2018

Radio Std: None Frequency

Center Freg: 5.180000000 GHz
Trig: Free Run AvglHold: 1010

#Atten: 30 dB Radio Device: BTS

Ref Offset 1.5 dB.
Ref 20.00 dBm

Center Freq|
5.180000000 GHz

| b U b o0 )

Center 5.18 GHz

#Res BW 220 kHz #VBW 680 kHz

Occupied Bandwidth Total Power 14.3 dBm

16.314 MHz
36.462kHz % of OBW Power
1936 MHz  xdB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

= STATUS

[ Keysight Spectrum Analyzer - Occupied BW
08:51:16 AMJan 05, 2018

Radio Std: None Frequency

Center Freq: 5.220000000 GHz
= Trig: Free Run AvglHold: 10110

#Atten: 30 dB

RL
Center Freq 5.220000000 GHz
NFE

Radio Device: BTS

Ref Offset 1.5 dB.
Ref 20.00 dBm

CenterFreq|
5220000000 GHz

Center 5.22 GHz

#Res BW 220 kHz 680 kHz

Occupied Bandwidth Total Power 14.0 dBm
16.291 MHz
-55.382 kHz % of OBW Power

18.97 MHz x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

= STATUS

U-NII-1,802.11a,5240MHz,Antl

U-NII-1,802.11n(HT20),5180MHz,Ant1

[ Keysight Spectrum Analyzer - Occupied BW.
0 L R

Center Freq 5.240000000 GHz
NFE

#FGain:Low

09:03:25 AMJan 05, 2018

Radio Std: None Frequency

Center Freq: 5.240000000 GHz
ig: Free Run AvglHold: 10110

#Atten: 30 dB Radio Device: BTS

Ref Offset 1.5 dB.
Ref 20.00 dBm

Center Freq]|
5240000000 GHz

i

ICenter 5.24 GHz

es BW 220 kHz #VBW 680 kHz

Occupied Bandwidth Total Power 14.7 dBm

16.318 MHz
-42.995 kHz % of OBW Power
19.69 MHz xdB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

= STATUS.

[ Keysight Spectrum Analyzer - Occupied BW
RL 09:09:18 AMJan 05, 2018

Radio Std: None Frequency

Center Freq: 5.180001
Trig: Free Run

#Atten: 30 dB

Center Freq 5.18000000 GHz 0000 GHz
NFE AvglHold: 10110

#IFGain:Low Radio Device: BTS

Ref Offset 15 dB.
Ref 20.00 dBm

CenterFreq
5180000000 GHz

A AP AN Nt |

Ery
La%¥)
ot

#Res BW 220 kHz #VBW 680 kHz

Occupied Bandwidth Total Power 14.5 dBm
17.452 MHz

-55.491 kHz % of OBW Power
20.21 MHz xdB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

usc STATUS

U-NII-1,802.11n(HT20),5220MHz,Ant1

U-NII-1,802.11n(HT20),5240MHz,Ant1

[ Keysight Spectrum Analyzer - Occupied BW.
w 09:14:28 A4 Jan 05,2018

Radio Std: None Frequency

Center Freq: 5.220000000 GHz
Trig: Free Run Avg|Hold: 1010
#Atten: 30 dB

o e R
Center Freq 5.220000000 GHz

#IFGain:Low Radio Device: BTS
Ref Offset 1.5 dB
Ref 20.00 dBm

e e it Tty

Al ol
e St

A

—

Center 5.22 GHz
#Res BW 220 kHz

#VBW 680 kHz

Occupied Bandwidth Total Power 14.7 dBm
17.406 MHz
-33.341 kHz % of OBW Power

19.87 MHz x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

= STATUS

22" Keywight Spectrum Analycer - O<cupied BW To ]
G Ense 09:20:01 AMJan 05, 2018

Center Freq: 5.240000000 GHz Radio Std: None Frequency

Trig: Free Run Avg|Hold: 10110

#Atten: 30 dB

o <o
Center Freq 5.240000000 GHz

#IFGain:Low Radio Device: BTS
Ref Offset 1.5 dB
i Ref 20.00 dBm

i i Ao AL ot

Vi,
L LA,

T
anMircnct
& i,

o

Center 5.24 GHz
#Res BW 220 kHz

#VBW 680 kHz

Occupied Bandwidth Total Power 14.3 dBm
17.456 MHz
-32.807 kHz % of OBW Power

20.56 MHz x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

= STATUS




iNntertek

Total Quality. Assured.

Page 6 of 15

U-NII-1,802.11n(HT40),5190MHz,Ant1

U-NII-1,802.11n(HT40),5230MHz,Ant1

[ Keysight Spectrum Analyzer - Occupied BW.
RL [ 5

N 09:27:13 A Jan 05,2018
Center Freq: 5190000000 GHz Radio Std: None
Trig: Free Run Avg|Hold: 10/10

#Atten: 30 dB

-Center Freq 5.190000000 GHz
NFE

#FGain:Low Radio Device: BTS

Ref Offset 1.5 dB
Ref 20.00 dBm_

Center Freq|
5.190000000 GHz

RS TV T e,

Center 5.19 GHz

#Res BW 430 kHz #VBW 1.3 MHz

Occupied Bandwidth Total Power 15.1 dBm
35.867 MHz
-58.411 kHz % of OBW Power

39.64 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

usc’ 'STATUS,

[ Keysight Spectrum Analyzer - Occupied EW.
R R 00:33:54 At Jan 05, 2018

Radio Std: None Frequency

Center Freq: 5.230000000 GHz
Trig: Free Run Avg|Hold: 1010

Center Freq 5.230000000 GHz
= #Atten: 30 dB

#IFGain:Low Radio Device: BTS
Ref Offset 1.5 dB
Ref 20.00 dBm

Center Freq|
5230000000 GHz

At Mt

AY

Yoy

g L SR P
A,

- Span 80 MHz

#Res BW 430 kHz #VBW 1.3 MHz Sweep 1ms!

Occupied Bandwidth Total Power 14.9 dBm
35.834 MHz
-21.369 kHz % of OBW Power

39.72 MHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

= STATUS

U-NII-1,802.11ac(VHT80),5210MHz,Ant1

[ Keysight Spectrum Analyzer - Occupied BW.

09:52:41 A4 3an 05, 2018
Radio Std: None

RL C oC
Center Freq 5.210000000 GHz 210000000 GHz Frequency
AvglHold: 10110

#FGain:Low Radio Device: BTS

Ref Offset 1.5 dB.
Ref 20.00 dBm

CenterFreq

TR 5.210000000 GHz|

o
o M _m‘,.wuwﬁ

Center 5.21 GHz
#Res BW 820 kHz

#VBW 2.7 MHz

Occupied Bandwidth Total Power 16.0 dBm

75.009 MHz
-119.33kHz % of OBW Power
8474MHz  xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

= STATUS,




iNntertek

Total Quality. Assured. Page 7 of 15

3. 99% Occupied Bandwidth

3.1. TestData

U-NI11-1 99% Occupied Bandwidth

Rlegs Frequt::-rr?;t(MHz) Ant Bg:?w?;ff:l(?\i/le:z) ACHL
802.11a 5180 Antl 16.318 Pass
802.11a 5220 Antl 16.316 Pass
802.11a 5240 Antl 16.370 Pass

802.11n(HT20) 5180 Antl 17.465 Pass
802.11n(HT20) 5220 Antl 17.456 Pass
802.11n(HT20) 5240 Antl 17.436 Pass
802.11n(HT40) 5190 Antl 36.000 Pass
802.11n(HT40) 5230 Antl 36.023 Pass
802.11ac(VHT80) 5210 Antl 75.081 Pass
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4. Maximum conducted output power and e.i.r.p
4.1. TestData
U-NII-1 AVGSA Output Power
Duty
Mode Frequt::-rr?;t(MHz) Ant Fca\::(':cfr Pl;ﬂ;zr (I(_jig:f) (5?::) Result
(dB) (dBm)
802.11a 5180 Antl 0.23 9.40 24 13.90 Pass
802.11a 5220 Antl 0.23 9.43 24 13.93 Pass
802.11a 5240 Antl 0.20 9.30 24 13.80 Pass
802.11n(HT20) 5180 Antl 0.21 9.05 24 13.55 Pass
802.11n(HT20) 5220 Antl 0.24 9.18 24 13.68 Pass
802.11n(HT20) 5240 Antl 0.26 9.11 24 13.61 Pass
802.11n(HT40) 5190 Antl 0.47 9.50 24 14.00 Pass
802.11n(HT40) 5230 Antl 0.42 9.32 24 13.82 Pass
802.11ac(VHT80) 5210 Antl 1.41 9.22 24 13.72 Pass
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= Trig: Free Run AvglHold: 100/100
#FGain:Low ___ #Atten: 30 dB Radio Device: BTS

[ Keysight Spectrum Analyzer - Chonnel Power =

o <. F— 5 SensEaN 05:35:00 At 3an 05, 2018

Center Freq 5.230000000 GHz Center Freq: 5.230000000 GHz Radio Std: None
NFE

Frequency
—>— Trig: Free Run Avg|Hold: 100/100
#Atien: 30 dB Radio Device: BTS

Ref Offset 1.5 dB
Ref 20.00 dBm

Ref Offset 1.5 dB.
Ref 20.00 dBm

l'
| e
|
|
|

Center 5.19 GHz
HRes BW 1 MHz #VBW 3 MHz

#VBW 3 MHz
Channel Power Power Spectral Density

9.03 dBm /36 MHz -66.54 dBm /Hz

Channel Power Power Spectral Density

8.90 dBm /36.02 MHz -66.67 dBm /Hz

= 'STATUS, = STATUS

U-NII-1,802.11ac(VHT80),5210MHz,Ant1

[ Keysight Spectrum Analyzer - Channel Power

o |- ekl
RC I 10:11:37 AM Jan 05,2018
Center Fre: 210000000 GHz Radio Std: None Frequency
rig: Free Run AvglHold: 100/100
#Atten: 30 dB Radio Device: BTS

Ref Offset 1.5 dB.
Ref 20.00 dBm

Center Freq]|
5210000000 GHz

Center 5.21 GHz
HRes BW 1 MHz #VBW 3 MHz

Channel Power Power Spectral Density

7.81 dBm /75.08 MHz -70.94 dBm /Hz

= STATUS,
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5. Power spectral density

5.1. TestData

U-NII-1 AVGSA Power Spectral Density

Rlees Frequ;?;t/(MHz) Ant I?auc?grq(/((jj; (dB:jll?/IHz) (dB:?l\I;Hz) AL
802.11a 5180 Antl 0.23 -0.879 11 Pass
802.11a 5220 Antl 0.23 0971 11 Pass
802.11a 5240 Antl 0.20 -1.004 11 Pass

802.11n(HT20) 5180 Antl 0.21 -1.681 11 Pass
802.11n(HT20) 5220 Antl 0.24 -1.375 11 Pass
802.11n(HT20) 5240 Antl 0.26 1577 11 Pass
802.11n(HT40) 5190 Antl 0.47 -4.303 11 Pass
802.11n(HT40) 5230 Antl 0.42 -4.253 11 Pass
802.11ac(VHT80) 5210 Antl 1.41 7.737 11 Pass




iNntertek

Total Quality. Assured.
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U-NII-1,802.11a,5180MHz,Ant1

U-NII-1,802.11a,5220MHz,Ant1

[ Keysight Spectrum Analyzer - Swept SA|

T R
Center Freq 5.180000000 GHz
NFE PN

#Avg Type: RMS
W Trig: Free Run Avg|Hold: 1001100
#Atten: 30 dB
Mkr1 5.177 81 GH2] AUgTine

Ref Offset 1.5 dB. -1.109 dBm)|

Ref 20.00 dBm
Center Freq|
5.180000000 GHz

1

P B

StartFreq

Center 5.18000 GHz ‘Span 30.00 MHz|
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

= STATUS

[ Keysight Spectrum Analyzer - Swept SA

RL ENSEIN
#Avg Type: RMS
Center Frea 5'2200000 _ Wide o Trig: Free Run AvglHold: 1001100

Gain:Low #Atten: 30 dB

08:54:12 AM)
TRACE

Mkr1 5.218 77 GHZ

Ref Offset 1.5 dB. 1.201 dBm)|

‘w\ di Ref 20.00 dBm -

5.220000000 GHz|

1

| A i

/v"

Center 5.22000 GHz Span 30.00 MHz|
f#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts),

usc STATUS'

Frequency

CenterFreq

StartFreq

U-NI1-1,802.11a,5240MHz,Ant1

U-NII-1,802.11n(HT20),5180MHz,Antl

[ Keysight Spectrum Anslyzer - Swept SA.
g L R n 05,2018

0 05:05:12 A

Center Freq 5.240000000 GHz T Frequency
NFE PNO: Wide —>— 17ig: Free Run
#Atten: 30 dB

#Avg Type: RMS
Avg|Hold: 100/100
G ow

Mkr1 5.237 81 GH2] Autaiigoe

Ref Offset 15 dB. -1.204 dBm)|

Ref 20.00 dBm

Center Freq]|
5240000000 GHz

StartFreq

Center 5.24000 GHz
#Res BW 1.0 MHz

‘Span 30.00 MHz
Sweep 1.000 ms (1001 pts)

= STATUS'

#VBW 3.0 MHz*

[ Keysight Spectrum Analyzer - Swept SA
RL SENSEAIN
Center Freq 5.180000000 GHz
NFE PNO: Wide —>—

IFGain:Low

#Avg Type: RMS
Trig: Free Run AvglHold: 1001100
#Atten: 30 dB

Mkr1 5.181 59 GHZ]

Ref Offset 1.5 dB. -1.891 dBm|

19 :p di Ref 20.00 dBm

1

4 -
e b N i "““‘”Mw-m\

Center 5.18000 GHz
#Res BW 1.0 MHz

Span 30.00 MHz|
Sweep 1.000 ms (1001 pts),

STATUS

#VBW 3.0 MHZz*

Frequency

CenterFreq
5.180000000 GHz

StartFreq
5165000000 GHz

U-NII-1,802.11n(HT20),5220MHz,Ant1

U-NII-1,802.11n(HT20),5240MHz,Ant1

[ Keysight Spectrum Analyzer - Swept SA
RL R

09:16:20 A 3an 05,2018
#Avg Type: RMS i Frequency
—»— Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

Auto Tune|

Mkr1 5.217 33 GHZ|

Ref Offset 1.5 dB
15 dBm

Ref 20.00 dBm
Center Freq|
5220000000 GHz,
1
[ SO—— S i ————— StartFreq
5205000000 GHz|

Stop Freq|

Span 30.00 MHz|
Sweep 1.000 ms (1001 pts)

sTATUS

#VBW 3.0 MHz*

[ Keysight Spectrum Analyzer - Swept SA
09:21:54 AMJan 05,2018
™

Trig: Free Run AvglHold: 100/100

RL ® SENSEN
Center Freq 5.240000000 GHz #Avg Type: RMS
Mt #Atten: 30 dB

rLow
Mkr1 5.241 20 GHZ]

Ref Offset 1.5 dB -1.837 dBm|

l'\ dB/di Ref 20.00 dBm
og

1

A POVUUSRS S o S

- ™

Span 30.00 MHz|
Sweep 1.000 ms (1001 pts)

= STATUS

Center 5.24000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHZ*

Frequency

Center Freq|
5.240000000 GHz|

StartFreq|
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U-NII-1,802.11n(HT40),5190MHz,Ant1

U-NII-1,802.11n(HT40),5230MHz,Ant1

[ Keysight Spectrum Analyzer - Swept SA
& . .

#Avg Type: RMS

o <.
Center Freq 5.190000000 GHz
NFE AvglHold: 100/100

PNO: Fast —>= Trig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 15 dB
Ref 20.00 dBm

Center Freq]|
5.190000000 GHz,

‘Span 60.00 MHz|
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

= STATUS

[ Keysight Spectrum Analyzer - Swept SA
R

. ENSE:IN
Center Freq 5.230000000 GHz #Avg Type: RMS Frequency
NFE O Fast o Trig: Free Run AvglHold: 1001100

IFGain:Low #Atten: 30 dB

Mkr1 5.227 18 GHZ]

Ref Offset 1.5 dB 4.673 dBm|

Ref 20.00 dBm

10 dB/di
Log

CenterFreq
5230000000 GHz

StartFreq|

Center 5.23000 GHz
f#Res BW 1.0 MHz

Span 60.00 MHz|
Sweep 1.000 ms (1001 pts)

STATUS'

#VBW 3.0 MHZ*

U-NII-1,802.11ac(VHT80),5210MHz,Ant1

[ Keysight Spectrum Analyze - Swept SA| T e

#Avg Type: RMS

RL D
Center Freq 5.2100000 GHz AvgIHoIE: 1001100

PNO: Fast >~
IFGain:Low

Trig: Free Run
#Atten: 30 dB
Mkr1 5.213 72 GH2|

Ref Offset 15 dB. -9.147 dBm)|

Ref 20.00 dBm

Center Freq]|
5210000000 GHz

1 StartFreq

$5.150000000 GHz|
T Y o e SO
=T

l
_
1

ICenter 5.21000 GHz

Span 120.0 MHz
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

= STATUS




