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« TLEIBISMLE (Wireless Communication Network)
- &% (Auto and Navigation)

- T12 (Satellite)

- {3CK 8% (Microwave backhaul)

o NI eIk FR % (Public safety radio system)

- FI|ZE#54# (Positive train control)

I #% (Broadcasting)

- EEEEE M (Smart grid)

o Wi-Fi 4%
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FieldFox N9912C — B2—8I5 FEPRAJEE

$ERIEE: 3 kHz to 4/6.5/10 GHz

SERHTE S AT EE: 10/40 MHzZ

A R A

Cable and antenna test
TDR

VNA / Time domain
Vector voltmeter

Power meter

Tracking generator/pulse
generator

o0 hAWNRE

A KEYSIGHT

7.
8.
9

10.
11.
12.

13.
14.

15.
16.
17.
18.

B

Spectrum analysis

Real-time spectrum analysis

Time gating

Interference analysis
Channel scanner
Analog demodulation
(AM/FM)

OTALTE, 5G OTA
Pulse measurement with
peak power sensor
Frequency counter

EMI pre-compliance test
EMF measurement
Direction Finding(DF)

&b

BE

19.GNSS

20.DC voltage source
21.Secure erase
22.Mapping
23.Frequency extender
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HRNERYE, HEESENEK

i

W

SMRSEHE: 300kHz — 54GHz (110 9. Spectrum analysis
GHz B3R M2R) 10. Real-time spectrum analysis |
SER ST S AT S B 10/40120MHz - 11. Time gating

12. Interference analysis

Mmils 13. Channel scanner
%Eﬁ:'yu-ﬁt 14. Analog demodulation

1. Cable and antenna test (AM/EM)

2. TDR 15. OTALTE, 5G OTA

3. VNA/ Time domain 16. 1Q analyzer, 1Q streaming

4. Noise figure 17. Pulse measurement with

5. Vector voltmeter peak power sensor

6. Power meter 18. Freguency counter 23. GNSS

7. Extended range 19. Keysight VSA 89600 link 24. DC voltage source
transmission analysis 20. Phased array antenna 25. Secure erase
(ERTA) control 26. Mapping

8. Tracking generator 21. EMI, EMF measurement 27. Frequency extender

22. DF/TDOA

A KEYSIGHT
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SERSRIE S

+ 40 MHz SERSSIE DT T

e 6.12 us 100% BRI (E F?;IQJ-H_JIE’T
« 11 ns &R AIERE =T L)

ef -21.40 dBm

[ '\u"!ln

Center: 2.565000000 GHz Time per Div: 1.0000000 ms
f =

Density display: 2.565 GHz 5G NR spectrum  Spectrogram display: 2.565 GHz band
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dim

5SS PIM (73 Tue, 30 May 2023 10:07:02 PM

M AR #Fatten 0 dB 100% POI 13.3 S pa4. = cormmmd —lde A9 A AR
1 dBm e R |l‘|Js M1: 2.5500000 GHz -102.0 dBm

10.0
di/

PA

Snan 100.000000 MHz Center 2.565000000 GHz IF Path 100 MHz Span 100.000000 MHz
4cq Time 20 f ) Res BW 244 kHz 1.047 ms/div

ectroaram Real-Time ‘ "
P e Spectrum

AV KEYSIGHT
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OTA ZAOMEXRMNELZESER
5G NR OTARf

| View Zoom Tools Help

L O Tue, 12 May 2020 2:57:41 PM

- PCI

- RSRP

- RSRQ

- PSS and SSS power

- SINR

- DMRS power and SINR

- SSB index (beam index)

- Frequency error

- EIRP

- SSB location/auto detection

- Top N cell scanning

- Top N component carrier scanning
- Demodulation bandwidth:100 MHz

SNy Ref -10.00 dBm




Foh M FHRE — %4 366

- Manual DF antenna: 85574A (20MHz to 8.5 GHz, optional to 9
kHz)

- Fieldfox option: 366

- Require SA or SA option and GPS option

- Triangulate emitter using directional antenna
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1MW 1

40,00 dBm

"
Arove ot

| :
5
N

A KEYSIGHT

IMPORTANT! Make sure the Antenna is
oriented on the horizontal plane.

IMPORTANT! Please keep the Qrigin at the
same pointin 3D space during ALL
rotations. Antennashould move as little as
possible away from this point.

NOTE: The armrestis not requiredto be
attachedfor calibration.

Select Start to begin antenna calibration.

85574A

Manual HH DF antenna

85574A option 100

20MHz to 8.5 GHz manual DF
antenna

85574A option 209

Frequency extension 9kHz to
20MHz for option 100

Frequency

9kHz to 8.5 GHz

Gain

Up to 6 dB depending on the
frequency

Low noise amplifier

8 to 18dB band dependent

Built in digital compass

3 degree / calibration and
environment dependent

IP

56

User trigger

Manual trigger button on
antenna




{18333 (Channel Scanner)

c5 Fef 000 dBm

10.00
e/

Elevation: 40 m

02-111 2016-02-11 16:44:43 2016-02-11 14:57:11
Paus T
« Scan up to 20 channels, by range or by list * Record into CSV or KML file format
« Channel list can be saved and recalled » Recalled CSV, and re-save it as KML
« Display types: Vertical /Horizontal bar charge, strip » Playback data
chart

AN KEYSIGHT
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KEYSIGHT

Power Freq Lat Lon Hd

-74.1365 7.50874E8 38.4816  -122.713 82

-67.9775 7.50874E8 38.4816  -122.713 82

rove

-76.0739 7.50874E8 38.4816  -122.713 82

-74.69 7.50874E8 38.4816  -122.713 82

-76.0587 7.50874E8 38.4816  -122.713 81

-70.6759 7.50874E8 38.4816  -122.713 79

-71.193 7.50874E8 38.4816  -122.713 117

-69.1508 7.50874E8  38.4816  -122.713 104

-69.2148 7.50874E8  38.4816  -122.713 82

-66.7965 7.50874E8 38.4816  -122.713 75

-69.237 7.50874E8  38.4816  -122.713 75

-66.4618 7.50874E8 38.4816  -122.713 78

-72.1826 7.50874E8 38.4816  -122.713 106

-69.8417 7.50874E8  38.4816  -122.713 106

-72.9794 7.50874E8 38.4816  -122.713 106

Legal

70 @ogg 7 50874E8 28 4816 120713 108

Clear Map Data

Save Data Map Off

(M SweetT's
W Restaurant and Bar

3
i

Q*\\«\

El Headi it
A0 o

= Collect data in kml format

= View on the instrument or google earth

Heading
111°

Measured data can now
be plotted to a map

display and exported to
third party map tools.

Google Earth

19
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|QBURIC T/ SRS BIRIC R Wed, 30 Jan 2019 2/51:51 PM

Spec Ref 0.00 dBm Way  Fef 0,00 dEm

13( i% W IE Ijj ﬁlé 10.0
' et R =)
10/40/120 MHz IQ#UIEICH 234 7 : * 1234
“ Start 9.041 r:r'|:=:

AHz Anal ime 1. : IF BWwy 100 MHz
14 b|t ADC 1=y gl Fef 0,00 %

—

Lin

10.0

]

Start9,041ms Sop 10.09ms
IF BWY 100 MHz ‘eriod 8 ng




Z e EMI Fise i FH5 59X

SCRT SR 2 #r
120MHz real time
bandwidth
-  POI: 5.5us
Min. Det. Signal:
47ns
Density,

spectrogram and
trace modes

A KEYSIGHT

CISPR #%%: 200Hz,
9kHz, 120kHz and
1MHz

CISPR detectors (6dB
bandwidth): peak,
guasi-peak and EMI
average

CISPR 3715
A/BICI/D/E

Full

APD (Amplitude
Probability Distribution )
CCDF
Histrogram
CISPR and MIL 461
6dB bandwidth

2 port VNA

4 s parameters
Magnitude and phase
Group delay
Impedance

Smith Chart

VSWR




Q. ge

Use knob. Press [Edit] to make changes. Press [Done] tu exit.

f0.00 dBm

|

Enzbled Idkx:

Se IDX Pulse Freq dth Interval Dev/Depth Mod Width Trig Trig Pulse Blankin Play
H

[ Ti
Pulse Generator

Cw

Amplitude

-30.00 d8m

-96.88 dBm *

150.00 m

FM Modulstion Wavefarm [Sine]

AV KEYSIGHT

firi] # Jmulll*" !

Freq Deviation

12.50 kHz

Frequency

Output power

Pulse width

Modulation

Pulse sequence

FieldFox models

100kHz to
50GHz

Calibrated with
SA

>=1us

Pulse, chirp,
triangle, FM and
AM

On box and can
be saved for
future recall

N995xA and
N996xA



Satellite C/No (dBHz)

N

GNSS /GPS N - R DC Voltage Source

A, 4918
A, 437

450 @ OpenStreetMap

AV KEYSIGHT
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BniEEHEKSMS {EHFieldFox FiFR

/ X & - . 0
L,  Signal monitoring
§ \ G 3 « Spectrum
% ; occupancy report
/1 e \ & oo  DF, TDOA
" | X - Hybrid DF to
b2 combine TDOA
g a and RSS
At e Spectrum
s a .
; ( recording and
= T ‘ ¥ %
?2 ;r:.':, ' %?'»,O ”2.0% playbaCk
wou * 1/Q streaming and

wrookdale Drj,, p I aya b C k

* PostgresSQL
support
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United States

Setup

OpenStreetMap

Directional-Finding Spectrum Result

Site Database: abc Clear

License License Transmit Receive.
No. Name Freq. Freq.
00709190171. TBayTel 887.5 MHz 842.5 MHz

TELUS
00709090042; Communicatic 2355 MHz 2310 MHz
Inc.
00709190171 TBayTel 887.5 MHz
00709190171 TBayTel 887.5 MHz
00709190171 TBayTel 887.5 MHz
00709190171. TBayTel MHz

00709190171 TBayTel

007090

MHz

39637.5

007! 0044 o
00709090044, oo

Add

Location

FWFN
CREEKSIDE
ACADEMY
DUNLOP
George
Wardrope
Court

NW 3-3-23
W, Deloraine,
MB

SE 36-3-10
W,La
Riviere, MB

360 Main St,
Manitou, MB

Delete

Latitude
48.474¢

48.3532
48.4404
48.4236
48.404275

48.451

49.19050277¢

49.2511638

49.241922223

Longitude Elevation

£ -89.18644166. 241

-97.063830551 234

-89.2618 190
-89.2752 242
-89.2519 203

-80.24819444. 186

-89.2002 200

100.50744161

-08.53726944.

CSV file

Import any site data
base with database
header mapping
template, a text file to
map database
keywords to KSMS
import



(Epeg-pll

- EE KB % FieldfoxHIIMiE
« TREMIE, 1EFRRER

- HBFEMIE, TRERER

« X #fFrequency OffsetiiRE, AT ILE%ZEE=FI5N
« EEANEEKNAMERTE, ATUEENELNER, Z27ME08R, BAUEEITEHEHOEEE R

i

Multi- receiver stack mode display Spectrum overlay Single receiver spectrum



B

Single receiver spectrogram Multi-receiver spectrogram Cross domain spectrogram
- Top: spectrogram

- Middle: spectrum trace at
marker or current record

- Bottom: time domain display
at marker frequency

A KEYSIGHT



x [l - stream data from 4 Rx at same time;
IQ yﬁ_ ':'”"' .IE?*D ﬁ& - Save it as SDF file for Keysight VSA software

- Vita49 support
KEYSIGHT Spectrum Management Software P = P | ayb a,C k Wlth F FT Ove rl ap pl n g y ave rag e a.n d at
BH & Setup Directional-Finding Spectrum Result VarIO US Of freq u e n Cy pOI ﬂtS

Occupancy
Layout: Single v Graph: Cross Domain Mode: Monitor Signal: 1Q Stream Configurati
[> start

Max. Power .
-105 (dBm): Receivers

Settings Setup Directional-Finding Spectrum Result

Update Update to All Receivers
Layout: Single v Graph: Cross Domain v Mode: Playback Configuration

Receiver: FieldFox_N9918B-204 > |>i
Receiver: FieldFox_N9918B-204 L

Min. Power 120 Max. Power
(dBm): (GER

Sample Rate: BN RBW: 2.929688 kHz VBW: - Time: 3/13/2024 6:28:14.659 PM

Center Frequency: 50

Recordings

Settings

Attenuation (dB):

| = Averaging: Linear v
Preamp: i

Frequency Points:

= 02 z  92.6MHz = 9 - 3
Chanare e 93.4MHz  93.8MHz 9 z 9 Frequency Points:

Window: Hannin 5 -
! Y Window: Hanning v

anug uinesd

Overlapping (50%): (]

OpenStreethap Spectrum Markers

Number of averages:

S
Chanare RO™

Spectrum Markers

Receiver Mkr Num Freq (Hz)

anug ulned

OpenStreetMap

A KEYSIGHT



SIS I ZERIC KA B FieldfoxicRIMEHTRES A

Record spectrum with limit line trigger

Recordings

KEYSIGHT Spectrum Management Software

& &

Session Prefix: AutoSession37

Setup Directional-Finding Spectrum Result

Cancel Import Selected Occupancy
Start State Center S No.
Date No. Freq. o Points

12/1/2023

4:50:27.432 0 751 MHz 100 MHz 1001

PM

12/1/2023

4:54:45301 1 751 MHz 20 MHz

PM

12/1/2023

4:54:52.794 2 153 MHz 20 MHz 1001

PM

Layout: Single Graph: Cross Domain

Min. Power (dBm) -120
RBW: 10 kHz VBW: 10 kHz Time: 1

L Harfard Co,,

e

LR
o Fountain i 5?9
S5 Groves h
5"? Golfand
e g Country
y Club

Recording File Path: C:\Users\zhangr\Documents\KSMS user\AutoSession37

Receiver: N9917B, US59010053

(g o

Imported & Importing Recordings

s W

o

Session Imported Total
Name Frames Frames

_ Playback with location and run data analysis
Import recorded file
ANV KEYSIGHT



Recording Date Time
Range:

Start Date Time:

End Date Time:

Spectrogram Row
Mode:

Compression
Algorithm:

Start Compression

Mame:

A KEYSIGHT

%{i
o)
2
Cil
X

— INT—RVN
T=72]s 17 ﬁbi*\_\t

10/4/2023:12:01:40 PM = 12:11:41 PM

10/04/2023 12:01:40 PM

10/04/2023 12:11:41 PM

Fixed Number of Rows

100 Rows

Peak Hold ~

v Peak Hold

Linear Average

% Of Measurements Over Threshold

FieldFox_N9918

Min. / Max. (dBm):

-120




SIS 5 AR

KEYSIGHT  Signal Management Software

Monitoring

Spec0cc-2023-01-11

Duration

Channel

Upload file

Setup

Monitoring Setup

Duration

Scheduler

KEYSIGHT Signal Management Software

TDoA

Name Date Status

f]pec[)cc—ZUZH)'l- 1/12/2023, completed

s ec0CC-2022-11-
25&:,0(1 2022-11 completed
22-11-
22-11 completed
SpecOcc-2022-11-  11/28/

28 3:34:40 PM completed

Saved reports

Statu Completed

[T Threshold Total

Occupancy
(MHz) (dBm) Samples Rate

Setup Direction-Finding Spectrum Result

Name: SpecOce-2023-01-11
Start time:
Duration:

Frequency Bandwidth
Channel (MHZ) (MHz)
1 Verizon 791

2 ATT
3 Tmobile

Occupancy
Time

Report

/2023, 5:14:33 PM

completed

Threshold Active
(dBm) Samples

Live Report

oo 4

Delete

Occupancy
Rate
99.1

Occupancy
Time
00:09:50

00:09:55
00:09:55

« Monitor spectrum
utilization rate

* Ad hoc and long-term
spectrum activity
monitoring

* Reports active samples,
occupancy rate and
occupancy time

« Daily collection scheduler

* Results can be exported
to csv file
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Thank you
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