Appendix A: Frequency_Error
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Appendix C: Occupied Bandwidth

Test Graphs
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Appendix D: Spread Bandwidth

Test Graphs
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Appendix E: Spurious Emission of TX

Test Graphs

NTNV_DH5_Ant1_2402_30~1000
Q };requmcy v

[Center Frequency
515.000000 MHz

InputZ- 50 @ #Atien: 20 0B

ling Comections O~ Preamp: OF
Auto Freq Ref: Int (S)
. Span
1 Specium Ref Lvl Offset 11.68 dB Mir1 143.98 MHz|| g70,000000 Mz
41,68 0BT gy

Scale/Div 10 dB Ref Level 20.00 dBm
0 Zero Span

-
{{CF Step

| 97.000000 WHz
1<

#Video BW 3.0 MHz

Q Frequency 7 - -

Input Z- 500 #htien: 20 dB PNO: Fast #Mvg Type: Power (RM: 4 = e
Center Frequency

Comections: OF ~ Preamp: OF  Gale: OF Tig
F v

Input: RE
Couping: DC
Align: Auto Freq Ref: Int (S)

1 Spectum Ref Lvi Offset 11.88 dB
- Swept Span

Scale/Div 10 dB Ref Level 20.00 dBm
Zero Span

Start 1.0000 GHz #Video BW 3.0 MHz

ResBW10MHZ

NTNV_DH5_Ant1_2402_2387~2400




Input 7- 50 0 #Atien: 30 dB PNO: Fast
Comections: Off  Preamg- Off Gate: OF

Freq Ref-Int (5} IF Gain Low
Sig Track: OF
1 Spectum Ref Ll Offset 188 &
ScaleiDiv 10 dB Ref Level 30.00 dBm Al Swept Span

Zero Span

|| 2.387000000 GHz

Stop Freq
2400000000 GHz

AUTO TUNE
CF Step

1.300000 MHz

e At N b e P M g P
Auto

[T

Start 2.387000 GHz #Video BW 3.0 MHz

PNO: Fast
np: Gate: O
Freq Ref: In (3} IF Gain: Low
Sig Track: OfF

Ref Lvl Offset 11.88 dB
Ref Level 30.00 dBm

J——

"S‘Ep Fregq

AUTO TUNE
i CF Step
e Ryt b b e Bt o g oL g e
Auto

Start 2.483500 GHz #Video BW 3.0 MHz

Input.
(VI

ns.
Freg Ref: Int(S)

Ref Lvi Offset 11.88 dB.
Ref Level 20.00 dBm Swept Span
Zero Span

Full Span
Start Freq
2436500000 GHz
Stop Freg
13.000000000 GHz

AUTO TUNE

Start 2.497 GHz #Video BW 3.0 MHz Stop 13.000 GHz
#Sweep ~101 ms (20001 pts)




NTNV_DH5_Ant1_2441_30~1000

+

KEYSIGHT lnput RF IpuUZ 500 HAlen20d5  PNO:Fast

Comections: Off  Preamp: Off
RL GO Aiign: Auto Freq Ref-Int (S)

Center Frequency

Ref Lvl Offset 11.75 dB
Ref Level 20.00 dBm

Start 0.0300 GHz #Video BW 3.0 MHz

Settings

InputZ- 500 #Atien: 20 dB PNO: Fast

Corrections: Off  Preamp: Off Gate: Off

Freq Ref: In (3} IF Gain: Low
Sig Track: 0

Ref Lvl Offset 11.75 dB
Ref Level 20.00 dBm Swept Span
Zero Span

1% FulSpen

T
i ISlan Freq
‘i 1.000000000 GHz

Start 1.0000 GHz #Video BW 3.0 MHz Stop 2.3870 GHz
#Sweep ~100 ms (4001 pts)

NTNV_DH5 Ant1_2441_2387~2400




Input 7- 50 0 #Atien: 30 dB PNO: Fast

Comections: Off  Preamg- Off Gate: OF

Freq Ref: In (S} IF Gain: Low
Sig Track: OfF

1 Spectrum Ref Lvl Offset 11.75 dB

ScaleiDiv 10 dB Ref Level 30.00 dBm 0.6 Swept Span
Zero Span

|| 2.387000000 GHz

Stop Freq
2400000000 GHz

AUTO TUNE
CF Step

1
‘ 1.300000 MHz
[EVRTRE NP NRLSENAL ¥ PP PRRT LS T RN REUY WP TS BRASRT N YE)
Auto

Start 2.387000 GHz #Video BW 3.0 MHz

PNO: Fast

Gate: OFF

IF Gain: Low

Sig Track: OF PPPPPP

Ref Lvl Offset 11.75 &8 Mkr1 2.484 000 5 GHz|| 13 0000000 Mz

Ref Level 30.00 dBm -36.36 B} gyepi span
Zero Span

J——

"S‘Ep Fregq

“zmsaoameHz

AUTO TUNE

11 CF Step

L ]
Ut st b b i ety itk s Pt e
Auto

Start 2.483500 GHz #Video BW 3.0 MHz

Input.
(VI

ns.
Freg Ref: Int(S)

Ref Lvi Offset 11.75.dB.
Ref Level 20.00 dBm -4, Swept Span
Zero Span

Full Span
Start Freq
2436500000 GHz
Stop Freg
13.000000000 GHz

AUTO TUNE

Start 2.497 GHz #Video BW 3.0 MHz Stop 13.000 GHz
#Sweep ~101 ms (20001 pts)




NTNV_DH5_Ant1_2480_30~1000

+
KEYSIGHT [nput RF
LU 0 rscrv

Start 0.0300 GHz

#Atien: 20 dB
Preamp: OF

Input7- 500 PNO: Fast
Corrections: Off

Freq Ref: Int (S)

Center Frequency
51

Ref Lvl Offset 11.66 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Settings

Start 1.0000 GHz

InputZ 300
Corrections: Off
Freq Ref: Int (S)

#Atien: 20 dB
Preamp: Off

PNO: Fast
Gate: Off
IF Gain: Low
Sig Track: 0
Span
Mkr1 2.314 2 GHzl| s s e

Swept Span
Zero Span

Ref Lvl Offset 11.66 d8
Ref Level 20.00 dBm

1% FulSpen

T
i ISlan Freq
‘i 1.000000000 GHz

H#Video BW 3.0 MHz Stop 2.3870 GHz

#Sweep ~100 ms (4001 pts)

NTNV_DH5 Ant1_2480_2387~2400




1 Spectrum
Scale/Div 10 dB

Start 2.387000 GHz

PNO: Fast
Gate: O
IF Gain: Low

SigTr

Input 7- 50 0 #Atien: 30 dB
Comections: Off  Preamg- Off
Freq Ref: Int (S)

Ref Lvl Offset 11.66 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHz

Swept Span
Zero Span

|| 2.387000000 GHz

Stop Freq
2400000000 GHz
AUTO TUNE

CF Step
1.300000 MHz

s ot dl

Start 2.483500 GHz

PNO: Fast
Gate: OFF

IF Gain: Low
Sig Track: OfF

Ref Lvl Offset 11.66 dB
Ref Level 30.00 dBm

’1

kil o B AR b AD A B e

#Video BW 3.0 MHz

PPPPPP
Mirt 2.489 506 0 GHz|l aoooommee

Swept Span
Zero Span

J——

"S‘Ep Fregq

“zmsaoameHz

AUTO TUNE
CF Step

Auto

Start 2.497 GHz

Input.
Correcfions: Preamp: Off
Freg Ref: Int(S)

Ref Lvl Offset 11.66 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Swept Span
Zero Span

Full Span
Start Freq
2436500000 GHz
Stop Freg
13.000000000 GHz

AUTO TUNE

Stop 13.000 GHz
#Sweep ~101 ms (20001 pts)




NTNV_2DH5_Ant1_2402_30~1000

+
KEYSIGHT [nput RF
LU 0 rscrv

Start 0.0300 GHz

Input7- 500 #Atien: 20 dB PNO: Fast
Comections: Off  Preamp: Off
Freq Ref: Int (S)

Center Frequency

Ref Lvl Offset 11.58 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Settings

Start 1.0000 GHz

InputZ- 500 #Atien: 20 dB PNO: Fast

Corrections: Off  Preamp: Off Gate: Off

Freq Ref: In (3} IF Gain: Low
Sig Track: 0

Ref Lvl Offset 11.38 dB
Ref Level 20.00 dBm & ‘Swept Span
Zero Span

1% FulSpen

T
i ISlan Freq
‘i 1.000000000 GHz

#Video BW 3.0 MHz Stop 2.3870 GHz
#Sweep ~100 ms (4001 pts)

NTNV_2DHS5_Ant1_2402_2387~2400




KEYSIGHT input RE pilZ 500 HAlen30dB  PNO:Fast
RL @ Comections: Off  Preamg- Off Gate: OF

Hign' Auto Freq Ref-Int (S) IF Gain: Low

Sig Track: OfF

1 Spectum Ref Lvl Offset 11.38 08
ScaleiDiv 10 dB Ref Level 30.00 dBm L Swept Span
Zero Span

|| 2.387000000 GHz

Stop Freq
2400000000 GHz
AUTO TUNE

CF Step
1.300000 MHz

Auto

Start 2.387000 GHz #Video BW 3.0 MHz

PNO: Fast
Gate: OFF

IF Gain: Low
Sig Track: OfF

Ref Lvl Offset 11.88 dB
Ref Level 30.00 dBm

|
“ 2436500000 GHz

AUTO TUNE

i1 CF Step

Auto

Start 2.483500 GHz #Video BW 3.0 MHz

Input.
Correcfions:
Freg Ref: Int(S)

PPPPPP

1 2899 2
RefLvl Offset 1138 0B Mkri 3.828 3 GHz

Ref Level 20,00 dBm 3.77 dBm|fss g ery span
Zero Span

Full Span
Start Freq
2436500000 GHz
Stop Freg
13.000000000 GHz

AUTO TUNE

Start 2.497 GHz #Video BW 3.0 MHz Stop 13.000 GHz
HiRes BW 1.0 MHz #Sweep ~101 ms (20001 pts)




NTNV_2DH5_Ant1_2441_30~1000

+
KEYSIGHT [nput RF
LU 0 rscrv

Start 0.0300 GHz

Input7- 500 #Atien: 20 dB
Comections: Off  Preamp: Off
Freq Ref: Int (S)

Center Frequency

Ref Lvl Offset 11.75 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Settings

Start 1.0000 GHz
#Res BW 1.0 MHz

InputZ- 500 #Atien: 20 dB PNO: Fast

Corrections: Off  Preamp: Off Gate: Off

Freq Ref: In (3} IF Gain: Low
Sig Track: 0

Ref Lvl Offset 11.75 dB
Ref Level 20.00 dBm L Swept Span
Zero Span

1% FulSpen

T
i ISlan Freq
‘i 1.000000000 GHz

#Video BW 3.0 MHz Stop 2.3870 GHz
#Sweep ~100 ms (4001 pts)

NTNV_2DHS5_Ant1_2441_2387~2400




Input 7- 50 0 #Atien: 30 dB PNO: Fast

Comections: Off  Preamg- Off Gate: OF

Freq Ref: In (S} IF Gain: Low
Sig Track: 0

SR Ref Lui Offset 1175 d8
ScaleiDiv 10 0B Ref Level 30.00 dBm

Start 2.387000 GHz #Video BW 3.0 MHz

Swept Span
Zero Span

|| 2.387000000 GHz

Stop Freq
2400000000 GHz
AUTO TUNE

CF Step
1.300000 MHz

Auto

gl stk s ey

PNO: Fast
Gate: OFF

IF Gain: Low
Sig Track: OfF

Ref Lvl Offset 11.75 B
Ref Level 30.00 dBm

Start 2.483500 GHz #Video BW 3.0 MHz

|
“ 2436500000 GHz

AUTO TUNE

CF Step

Auto

Input.
(VI

ns.
Freg Ref: Int(S)

Ref Lvl Offset 11.75 dB
Ref Level 20.00 dBm

Start 2.497 GHz #Video BW 3.0 MHz

PPPPPP
aq S
Mkr1 3.886 1 GHz|| 105035000 iz

Swept Span
Zero Span

Full Span
Start Freq
2436500000 GHz
Stop Freg
13.000000000 GHz

AUTO TUNE

Stop 13.000 GHz
#Sweep ~101 ms (20001 pts)




NTNV_2DH5_Ant1_2480_30~1000

+

KEYSIGHT Input RE Inpl7 500 #Alten 2008 ,
RL Corections: Off ~ Preamp: Off Center Frequency
(Y Hign' Auto Freq Ref-Int (S) Settings

Ref Lvl Offset 11.66 dB
Ref Level 20.00 dBm

’T

Start 0.0300 GHz #Video BW 3.0 MHz

NpulZ 500 #Alen 2008 PNO:Fast
Corrections: Off  Preamp: Off Gate: Off
Freq Ref Int (S) IF Gain: Low
Sig Track: O
fkri 2.384 2 Span
RefLul Offset 1.6 0B Mkr1 2.384 2 GHz | 1 as0000 Gtz
Ref Level 20.00 dBm £ Swept Span
Zero Span
1% FulSpen
[ —
‘IswnFreq
“ 1.000000000 GHz.

Start 1.0000 GHz #Video BW 3.0 MHz Stop 2.3870 GHz
#Sweep ~100 ms (4001 pts)

NTNV_2DH5_Ant1_2480_2387~2400




Input 7- 50 0 #Atien: 30 dB PNO: Fast

Comections: Off  Preamg- Off Gate: OF

Freq Ref: In (S} IF Gain: Low
Sig Track: 0

SR Ref Ll Offset 1166 d&
ScaleiDiv 10 0B Ref Level 30.00 dBm

Start 2.387000 GHz #Video BW 3.0 MHz

Swept Span
Zero Span

|| 2.387000000 GHz

Stop Freq
2400000000 GHz
AUTO TUNE

CF Step
1.300000 MHz

Auto

PNO: Fast
Gate: OFF

IF Gain: Low
Sig Track: OfF

Ref Lvl Offset 11.66 dB
Ref Level 30.00 dBm

Nyl

|
“ 2436500000 GHz

AUTO TUNE

CF Step

i bl o e b bl bt s 4 o bl A g o

Start 2.483500 GHz #Video BW 3.0 MHz

Auto

Input.
(VI

ns.
Freg Ref: Int(S)

Ref Lvl Offset 11.66 dB
Ref Level 20.00 dBm

Start 2.497 GHz #Video BW 3.0 MHz

p— Span
Mkr1 3.828 3 GHz|f 195035000 GHz

Swept Span
Zero Span

Stop 13.000 GHz
#Sweep ~101 ms (20001 pts)




NTNV_3DH5_Ant1_2402_30~1000

+
KEYSIGHT [nput RF
LU 0 rscrv

Start 0.0300 GHz

#Atien: 20 dB
Preamp: OF

InputZ- 500
Corrections: Off
Freq Ref: Int (S)

Center Frequency
51

Ref Lvl Offset 11.58 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Settings

Start 1.0000 GHz

InputZ 300
Corrections: Off
Freq Ref: Int (S)

#Atien: 20 dB
Preamp: Off

PNO: Fast
Gate: Off
IF Gain: Low
Sig Track: 0
Span
Mkr1 2.378 0 GHzl| s asmooom e

Swept Span
Zero Span

Ref Lvl Offset 11.38 dB
Ref Level 20.00 dBm

1% FulSpen

T
i ISlan Freq
‘i 1.000000000 GHz

H#Video BW 3.0 MHz Stop 2.3870 GHz

#Sweep ~100 ms (4001 pts)

NTNV_3DHS5_Ant1_2402_2387~2400




Input 7- 50 0 #Atien: 30 dB PNO: Fast
Comections: Off  Preamg- Off Gate: OF
Freq Ref: In (S} IF Gain: Low
Sig Track: 0
1 Spectrum

Scale/Div 10 dB

Ref Ll Offset 11.88 dB
Ref Level 30.00 dBm

Start 2.387000 GHz #Video BW 3.0 MHz

Mkr1 2.400 000 0 GHz
~32.53 B8 gy 57
Zero Span

o
|Start Freq
| | 2.387000000 GHz

Stop Freq
2400000000 GHz
AUTO TUNE

CF Step
1.300000 MHz

Auto

PNO: Fast
Gate: OFF

IF Gain: Low
Sig Track: OfF

Ref Lvl Offset 11.88 dB
Ref Level 30.00 dBm

1yl

|
“ 2436500000 GHz

AUTO TUNE

CF Step

'
oyt A ks oo S e Al

Start 2.483500 GHz #Video BW 3.0 MHz

Auto

Input.
Correcfions: Preamp: Off
Freg Ref: Int(S)

Ref Lvl Offset 11.88 dB
Ref Level 20.00 dBm

Start 2.497 GHz #Video BW 3.0 MHz

PPPPPP
P Span
Mkr1 3.815 2 GHz|| 105035000 iz

3.60 dBm|fs 5 ery cpan
Zero Span

Full Span
Start Freq
2436500000 GHz
Stop Freg
13.000000000 GHz

AUTO TUNE

Stop 13.000 GHz
#Sweep ~101 ms (20001 pts)




NTNV_3DH5_Ant1_2441_30~1000

+
KEYSIGHT [nput RF
LU 0 rscrv

Start 0.0300 GHz

Input7- 500 #Atien: 20 dB
Comections: Off  Preamp: Off
Freq Ref: Int (S)

Center Frequency

Ref Lvl Offset 11.75 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Settings

Start 1.0000 GHz

InputZ- 500 #Atien: 20 dB PNO: Fast

Corrections: Off  Preamp: Off Gate: Off

Freq Ref: In (3} IF Gain: Low
Sig Track: 0

Ref Lvl Offset 11.75 dB
Ref Level 20.00 dBm Swept Span
Zero Span

1% FulSpen

T
i ISlan Freq
‘i 1.000000000 GHz

#Video BW 3.0 MHz Stop 2.3870 GHz
#Sweep ~100 ms (4001 pts)

NTNV_3DHS5_Ant1_2441_2387~2400




Input 7- 50 0 #Atien: 30 dB PNO: Fast
Comections: Off  Preamg- Off Gate: OF

Freq Ref-Int (5} IF Gain Low
Sig Track: OF
1 Spectum Ref Ll Offset 11.75 d8
ScaleiDiv 10 dB Ref Level 30.00 dBm o Swept Span

Zero Span

|| 2.387000000 GHz

Stop Freq
2400000000 GHz

AUTO TUNE
CF Step

1
\ 1.300000 MHz
iy bttt s ity et bsarh sy e,
Auto

Start 2.387000 GHz #Video BW 3.0 MHz

PNO: Fast
Gate: OFF

IF Gain: Low
Sig Track: OfF

Ref Lvl Offset 11.75 B
Ref Level 30.00 dBm

|
“ 2436500000 GHz

AUTO TUNE

CF Step

A e i o o oottt it et s st e
Auto

Start 2.483500 GHz #Video BW 3.0 MHz

Input.
Correcfions:
Freg Ref: Int(S)
PPEPPP
M 1 784
Ref Ly Offset 11.75.0 Mkr1 3.754 8 GHz

Ref Level 20.00 dBm =730 Swept Span
Zero Span

Full Span
Start Freq
2436500000 GHz
Stop Freg
13.000000000 GHz

AUTO TUNE

Start 2.497 GHz #Video BW 3.0 MHz Stop 13.000 GHz
#Sweep ~101 ms (20001 pts)




NTNV_3DH5_Ant1_2480_30~1000

+
KEYSIGHT [nput RF
LU 0 rscrv

Start 0.0300 GHz
HiRes BW 1.0 MKz

Input7- 500 #Atien: 20 dB
Comections: Off  Preamp: Off
Freq Ref: Int (S)

Center Frequency

Ref Lvl Offset 11.66 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Settings

Start 1.0000 GHz
#Res BW 1.0 MHz

InputZ- 500 #Atien: 20 dB PNO: Fast

Corrections: Off  Preamp: Off Gate: Off

Freq Ref: In (3} IF Gain: Low
Sig Track: 0

Ref Lvl Offset 11.66 d8
Ref Level 20.00 dBm U Swept Span
Zero Span

1% FulSpen

T
i ISlan Freq
‘i 1.000000000 GHz

#Video BW 3.0 MHz Stop 2.3870 GHz
#Sweep ~100 ms (4001 pts)

NTNV_3DH5_Ant1_2480_2387~2400




Input Z- 50 0
Corrections: Off
Freq Ref: Int (S)

1 Spectrum
Scale/Div 10 dB

Start 2.387000 GHz

#Atien: 30 dB
Preamg: Off

PNO: Fast
Gate: O
IF Gain: Low

SigTr

Ref Lvl Offset 11.66 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHz

Mkr1 2.399 597 0 GHz
36.98 dBm

Swept Span
Zero Span

o
|Start Freq
| | 2.387000000 GHz

Stop Freq
2400000000 GHz

AUTO TUNE

CF

sep

1.300000 MHz

Auto

Freq Ref: Int (S)

[FSTI—

Start 2.483500 GHz

PNO: Fast
Gate: OFF

IF Gain: Low
Sig Track: OfF

Ref Lvl Offset 11.66 dB
Ref Level 30.00 dBm

#Video BW 3.0 MHz

"S‘Ep Fregq

J——

“zmsaoameHz

AUTO TUNE

CF Step

e i it st i e e

Auto

Input.
(VI

Start 2.497 GHz

ns.
Freg Ref: Int(S)

Preamp: Off

Ref Lvl Offset 11.66 dB
Ref Level 20.00 dBm

#Video BW 3.0 MHz

Stop 13.000 GHz
#Sweep ~101 ms (20001 pts)

Swept Span
Zero Span

Full Span
Start Freq
2436500000 GHz
Stop Freg
13.000000000 GHz

AUTO TUNE




Appendix F: Spurious Emission of RX

Test Graphs
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