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WAVECOM® W-SPECTRA

W-SPECTRA is a complete automatic monitoring system
running through the entire radio spectrum from ELF to
SHF. It provides all monitoring functions as direct con-
trol of receiver, classify, analyze, wideband 1Q signal
recording, decode and record results into database.
Together with a spectra editing tool (W-SPEED), it can
cut out any signal in frequency and time domains from
a recording for further processing.




W-SPECTRA

Complete Automatic Spectrum Monitoring System

W-SPECTRA Main Features and Facts

¢ W-SPECTRA provides comprehensive real-
time monitoring functions

¢ |Intuitive graphical user interface: main op-
eration tab covers all online monitoring ac-
tivities

¢ Built-in bi-directional control of receivers
(WiNRADIO G3xDDC)

¢ Three monitoring modes: Direct Mode,
Memory Scan and Frequency Search

¢ Supports more than 220 decoder modes
and protocols over ELF to SHF

¢ Wideband (2 MHz) and narrowband (96
kHz) FFT and sonagram display

¢ Wideband and narrowband IQ signal re-
cording and playback

¢ On-the-fly signal recording with various im-
portant side information such as receiver
frequency, bandwidth and timestamp for
complete investigation of the whole spec-
trum

¢ Automatic demodulation and decoding to
the content level of known signals

¢ Automatic search, classification and code
check of signals over a user-defined fre-
guency range and search strategy

¢ Automatic insertion of results into a data-
base

¢ Classification and decoding results can be
saved to files

¢ User configurable database template

¢ Database in XML format, easy to process by
third-party applications

¢ Integrity check of database

¢ Spectrum editing: cut out a signal any-
where (in time and frequency domains)
from a recording for classification and de-
coding
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Automatic insertion of results into a database



W-SPECTRA

Complete Automatic Spectrum Monitoring System

Typical Configuration

W-SPECTRA connects to a Software Defined
Radio (SDR) and takes over its full control. = —— =
A built-in mass storage device (e.g., an SSD) Y e T e
Oty [it) ot <o ) Rerte e 3510 i) (L] (O] (i)
can be used by W-SPECTRA for wideband 1Q
signal recording. B A A A b ]
The “Operation” tab in the W-SPECTRA GUI : - _______|
contains four parts. All the monitoring activi- W e e —
ties are covered in this tab. - o T o
¢ Receiver control: set the receiver frequen-
cy, demodulator and bandwidth etc. W wwﬂWMMMW:W % J
¢ Wideband spectrum display (2 MHz), EEE@E = CD
wideband 1Q signal recording and play- [T
back.
¢ Narrowband spectrum display (96 kHz), o2 | : |
narrowband 1Q signal recording and play- () i i ]
back.
¢ Classification and decoding result display W-SPECTRA Operation GUI contains four parts

W-SPECTRA can work in three modes: Direct
Mode, Memory Scan and Frequency Search.

W-SPECTRA

Wideband IQ Recording

SDR Control
Spectrum Search
Classification
Decoding
Database

Signal Recording
Spectra Editing

Antenna
HF/VHF/UHF/SHF

Built-in
SSD

Digital
1Q Data

\
il -

Software Defined
Radio SDR

W-SPECTRA
PC Windows® 7

Example setup of a monitoring system with W-SPECTRA



W-SPECTRA

Complete Automatic Spectrum Monitoring System

Direct (Built-in) Receiver Control

At start-up W-SPECTRA connects to a WiNRADIO SPECTRA GUI, it will reflect to the SDR GUI and

G3xDDC receiver and assumes full control. vice-versa.
The connection is bi-directional. User may set the The Demodulator BW determines the bandwidth
receiver frequency, demodulator, demodulator of the narrowband spectrum display.

bandwidth, AGC and squelch level directly in W-

- SDR Settings

| RxFreq | 12.564029 MHz  Demod Demodulator BW | 60.000 izl AGC [Slow 7|  Stevel (104dBm) —f ‘
Mode [Ilf '] Freq Offset 3863 Hz| NBFFIGain 20 dBm| Shift | 200 Hz Date: 11 November 2014 Time: 14:42:38 Status: auto
Disglay Color scheme Remarks R freg: 12564029 MHz McdulationPSK-8A, STANAG-4285 NOR, Center2105.87 Hz, Baudrate2399.91 Bd, Bandwicth238| | Inssmt | [Ovewrie| | gdit |

Bi-directional receiver (SDR) control

With an “SDR settings” GUI W-SPECTRA can

¢ Configure the connection behavior to a receiver L e B A
at start: preset the receiver frequency, demodu- ® RADIXON G39DDC - (11J07080)
lator bandwidth, AGC and squelch level.

¢ Recheck if a receiver is still online by Rescan.

¢ Connect and disconnect a receiver during run-
ning.

Three color indicators mean

¢ Yellow: the receiver is running properly and ready

for connection to W-SPECTRA. Connect | | Disconnect
¢ Green: the receiver is now connected to W- ] ]
SPECTRA and works properly. Receiver startup settings
¢ Black: the receiver is now not running (offline). Rxfreg  |10.000000 MHz
Dem BW | 60.000 lHz
Demod [DSB ,]
AGC  slow -
1
S-Level ld
(-70 dBm)

SDR settings GUI




W-SPECTRA

Complete Automatic Spectrum Monitoring System

Wideband (WB) and Narrowband (NB) Spectrum Display

and Media Player/Recorder

There are two spectrum displays in W-SPECTRA: ¢ Playback of a recording in both Media Play-
wideband and narrowband. ers. Signal is streamed to classifier or decoder
¢ Wideband display is 2 MHz wide. It corre- for processing.

sponds to the DDC1 of G3xDDC SDR. ¢ Select any 96 kHz band from a WB recording
¢ Wideband recording of DDC1 IQ signal in for classification and decoding.

PXGF format with on-the-fly side information ¢ Playback in real-time.

as receiver frequency, bandwidth and time- ¢ The recorded side information (Rx Freq and

stamp. timestamp) is displayed instantaneously in
¢ Narrowband spectrum display corresponds the main GUI Operation tab.

to the DDC2 of G3xDDC SDR. Its bandwidth ¢ Playback progress cursor can be moved to

can be 24k, 48k or 96 kHz and is coupled with any position of the recording.

the SDR demodulator BW. ¢ Signal output to the speaker for sound moni-
¢ Narrowband recording of the DDC2 1Q signal toring purpose.

(96 kHz) in PXGF or .wav format.
Display [FFT._7| Colorscheme [Grey. 7] Remarks  Refreq: 12564028 MHz ModulationPSK-8A, STANAG-4285 NOR, Center:2105.87 Hz, Baudrate:2399.91 B, Bandwicith:239| L dnsert. | [Overwrite| (L Edit. |

[dB]
00

-25.0
-50.0
-75.0
-100.0
-125.0
-150.0

W\JWWWMV

W\/\/U\M\VWMJ\AM

11564 11764 11.964 12164 12364 12564 12764 12964 13164 13364 13564 [MHz]
m
SO EE oo / oo [
File | EAwork\W-SPECTRA\Recordings\Recording_20141111_moving_6min.pxgf [ [pxee ~
- 12,568 MHz [BW 14.96 kHz]
[d8] 362 kHz 1134 kHz
00
150
-300
450
-600
A ] R
-000
12516 12526 12535 12545 12554 12564 12574 12583 12593 125602 12612 [MH2]
(o) (] (o] (@) [ [0 7 oooooo {
File | CAUsers\Public\Dacuments\Wavecom\WSpectra\Recordings\Recording.wav [l (wonv

Wideband and narrowband spectrum and media player/recorder
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W-SPECTRA

Complete Automatic Spectrum Monitoring System

Three Operation Modes: Direct Mode, Memory Scan and

Frequency Search

W-SPECTRA works in three operation modes:
Direct Mode, Memory Scan and Frequency

automatic way. Four buttons (Start, Stop,
Previous and Next) control the work flow.

Search. ¢ In each mode W-SPECTRA opens a database
¢ A decoder or classifier can be set manually with a user defined template to record clas-
or automatically to process the signal select- sification and decoding results.
ed by the middle cursor of the NB spectrum ¢ A small tuning FFT at the lower left corner
display. Results are displayed in the lower can be used to measure the signal width.
part of the GUI.
¢ All the three modes can work in a manual or

File Run Configuration Addons Help
Lsbu@eQ i
e & |
o o |
12 saana e Demodulator BW | 60.000 Kz AGC Slevel (-104 dBm)  ———] }——
_select a decoder or classifie
i i @ Freq Offset | 3863 Hz| NBFFTGain |20 dBm  Shift 200 Hz  Date: 11 November 2014  Time: 14:42:38 Status: auto
Display (FET...7 Colorscheme (Grey.. ] Remarks |Rxfreq: 12564029 Mz ModulationPSK-8A, STANAG-4285 NOR, C 87Hz, Bd, Bandwidth:239. [ _insert. | [Overwrite] [ Edit. ]
- database operations
00 . . .
20| Wideband spectrum display and media player/recorder
-500
750
-1000
-1250
-150.0
11564 11764 11964 12164 12364 12564 12764 12964 13164 13364 13564 [MHz]
File 20141111 moving 6minprgf (=] (pret 5
48] 12.568 MHz [BW 14.96 kHz]
u — =
-as0|-Narrowband spectrum display and media player/recorderH
j:: move the mid-cursor to place a signal
w00 A
= e WL My
-90.0
12516 12526 12535 12545 12554 12564 12574 12583 12593 12602 12612 [MHz]
(] (m] (w] (@) () (] -~ 7 cococ0 {
Re [ - i (wav -]
SR ESE S AT =
141.234 STANAG-4285 NOR o . . ~Mode
14:42:34  Center: 210587 Hz o
e ssarve  Classification or decoding result o z
14:42:34  Bandwidth: 239991 Hz bandwidth [
N s == e R—
14:42:34 center 1000
W L'V\N\ 14:42:34  Table check predicted modes for signal no. 1: MIL-188-110A, MIL-188-110B, PSK8_2400, STANAG-4285, STANAG-4481-PS|
14:42:34  Code check stated, checking signal no 1 - (Contivsous +] _
« » [« 1, 1 »

W-SPECTRA GUI Operation tab (with comment)



W-SPECTRA

Complete Automatic Spectrum Monitoring System

Direct Mode: First Things First to Begin Spectrum

Monitoring

W-SPECTRA Direct Mode is designed for a user
to begin the spectrum monitoring in a manual
way.
¢ User can set the receiver frequency manual-
ly and turn on the classifier or a decoder to
monitor and decode a signal.
¢ User can open a database in the “Direct
Mode” tab and insert results.
¢ Direct Mode can also run automatically to
sweep the spectrum in a small range so that
a signal can be fine tuned to the spectrum
middle.

There are four buttons in the last line of the GUI

which have the following function:

¢ Start: start the sweep function. The receiver
will jump to the next frequency according to
the Step size and Dwell period.

# Stop: stop the sweep function.

¢ Previous and Next: jump manually to the pre-
vious and next frequency respectively accord-
ing to the Step size.

File Run Configuration Addons Help

LaspuBRex

Operation | Direct mode | Memory scen | Frequency search |

Rx Frequency Mode Offset Remarks
8408000 MHz  hf-analysis-classifier-code-check 0 Hz Modulation:PSK-8A, STANAG-4285 NOR...
1 Signal #1 predicted mode(s)..
Signal #1 detected mode(s): STANAG-4285

Shift

Date & Time
07 Nov 2014 16:16:59 2400 Bd

Baudrate Modulation

PSK-BA, STANAG-4285 NOR

Operator | Callsign | Location | Frame Format

E

8436000 MHz _ hf-analysis-classifier-code-check 0 Hz. 852 Hz Modulation:CW, man, Center:955.6 Hz,...
Modulation:CW, man, Center:1955.97 Hz,...

Signal #1 predicted mode(s): CW-MORSE

Signal 2 - Predicted Mode(s): CW-MORSE
Modulation:F18, Center:3044.25 Hz,...

07 Nov 2014 16:19:24 47Bd  FIB

8444000 MHz  hi-analysis-classifier-code-check 0 Hz 206 Hz Modulation:CW, man,, Center:2650.55 Hz...
Signal #1 predicted modefs): CW-MORSE
Modulation:F18, Center:2551.24 Hz,...

Signal #1 predicted models): ARQ-..

07 Nov 2014 16:20:04 100Bd  FIB

8452000 MHz _ hf-analysis-classifier-code-check 0 Hz Modulation:PSK-8A, STANAG-4285 NOR....
4 Signal #1 predicted mode(s)..
Signal #1 detected mode(s): STANAG-4285

07 Nov 2014 16:21:29 2400 Bd  PSK-BA, STANAG-4285 NOR

8.468000 MHz

hi-analysis-classifier-code-check 0 Hz

Modulation:PSK-8A, STANAG-4285 NOR, ...
Signal #1 predicted models}:...
Signal #1 detected mode(s): STANAG-4285

07 Nov 2014 16:22:53 2400 Bd

PSK-84, STANAG-4285 NOR

2476000 MHz

hf-analysis-classifier-code-check 0 Hz

Modulation:PSK-8A, STANAG-4285 NOR....

07 Nov 2014 16:23:38 2400 Bd

PSK-BA, STANAG-4285 NOR

Signal #1 detected mode(s): STANAG-4285

5 Signal #1 predicted mode(s)...
Signal #1 detected mode(s): STANAG-4285

7 8480000 MHz  hf-analysis-classifier-code-check 0 Hz Modulation:CW, Center:405161 Hz,... 07 Nov 2014 16:24:01 15Bd ow
Signal #1 predicted mode(s): CW-MORSE

s 8484000 MHz  hf-analysis-classifier-code-check 0 Hz Modulation:CW, Center:4052.22 Hz,... 07 Nov 2014 16:24:22 16 Bd ow
Signal #1 predicted models): CW-MORSE

2492000 MHz  hf-analysis-classifier-code-check 0 Hz Modulation: PSK-88, Center:2107.8 Ha... 07 Nov 2014 16:2501 24008d  PSK-88
9 Signal #1 predicted mode(s)...

10/ 8500000 MHz

hi-analysis-classifier-code-check 0 Hz

Madulation:PSK-24, CIS-12 NOR,...

07 Nov 2014 16:26:16 120 Bd

PSK-24, CI5-12 NOR

11|8.504000 MHz

hi-analysis-classifier-code-check 0 Hz

Madulation:PSK-24, CIS-12 NOR,..

07 Nov 2014 16:26:36 120 Bd

PSK-24, CI5-12 NOR

Signal #1 predicted mode(s)...

8512000 MHz _ hf-analysis-classifier-code-check 0 Hz. Modulation:PSK-8A, STANAG-4285 NOR,.. 07 Nov 2014 16:27:16 2400 Bd  PSK-8A, STANAG-4285 NOR
12 Signal #1 predicted models}:...
Signal #1 detected model(s): STANAG-4285
8524000 MHz _ hf-analysis-classifier-code-check -14921 Hz Modulation: PSK-88, Center:2622.5 Hz, .. 07 Nov 2014 16:28:20 240084 PSK-8B
13 y
Signal #1 predicted models)..
14/ 8364000 MHz _ hf-analysis-lassifier-code-check 2537 Hz 851 Hz ModulationF 18, Center364121 Hz... 07 Nov 2014 16:31:52 5084 FIB

v

Sweep parameters

Hz Step [100 Hz| Dwell [15 sec|

el

Range 30000
Refreq 10501113 MHz  Demod [DSB x|  Demodulstor8W 60.000 Wz AGC [Slow.v|  Sdevel (104 dBm) ——
I[ st [ stop | [ Previeus | [ Net | Sweeping from 10.501113 MHz to 10.531113 MHz I

Direct Mode tab with database and sweep parameters setting



W-SPECTRA

Complete Automatic Spectrum Monitoring System

Memory Scan: Spectrum Monitoring and Verification

W-SPECTRA runs in Memory Scan mode over .
an existing database. Each database entry sets
the receiver (SDR) and the decoder or classifier
accordingly. In this way the spectrum is revisit- .
ed and verified. User may insert a new entry in- *

to the database or just overwrite the old one.
The four buttons in the last line of the GUI have
the following function:

Start: start the memory scan from the first da-
tabase entry and jump to the next one after
an Interval period.

Stop: stop the memory scan function.
Previous and Next: jump manually to the pre-
vious and next database entry respectively.

File Run Configuration Addons Help

Lson 2@

| Operation | Direct mode | Memory scan | Frequency search |

R Frequency Mode Offset | Shift Remarks
8408000 MHz | hi-analysis-classifier-code-check 0 Hz Modulation:PSK-84, STANAG-4285 NOR,...
1 Signal #1 predicted mode(s):...

Signal #1 detected mode(s): STANAG-4285

Date & Time
07 Nov 2014 16:16:59 2400 Bd

Baudrate Modulation Operator | Callsign | Location | Frame

PSK-8A, STANAG-4285 NOR o

E

8436000 MHz  hf-analysis-classifier-code-check 0 Hz 852 Hz Modulation:CW, man, Center855.6 Hz...
Modulation:CW, man, Center:1955.97 Hz,..

Signal #1 predicted mode(s): CW-MORSE

Signal 2 - Predicted Mode(s): CW-MORSE
Modulation:F1B, Center:3044.25 Hz....

07 Nov 2014 16:19:24 47 Bd F1B

8444000 MHz  hf-analysis-classifier-code-check 0 Hz 206 Hz Modulation:CW, man., Center:2650.55 Hz....
Signal #1 predicted mode(s): CW-MORSE
Modulation:F1B, Center:2551.24 Hz....

Signal #1 predicted mads(s): ARQ-...

07 Nov 2014 16:20:04 100 Bd

8452000 MHz  hf-analysis-classifier-code-check 0 Hz Modulation:PSK-84, STANAG-4285 NOR,...
4 Signal #1 predicted mode(s):...
Signal #1 detected mode(s): STANAG-4285

07 Nov 2014 16:21:29 2400 Bd  PSK-8A, STANAG-4285 NOR

8468000 MHz  hf-analysis-classifier-code-check 0 Hz Modulation:PSK-84, STANAG-4285 NOR,...
5 Signal £1 predicted mode(s):...
Signal #1 detected mode(s): STANAG-4285

07 Nov 2014 16:22:53 2400 Bd  PSK-8A, STANAG-4285 NOR

8476000 MHz  hf-analysis-classifier-code-check 0 Hz Modulation:PSK-84, STANAG-4285 NOR,...
6 Signal #1 predicted mads(s):..
Signal #1 detected mode(s): STANAG-4285

07 Nov 2014 16:23:38 2400 Bd  PSK-8A, STANAG-4283 NOR

9 Signal #1 predicted mads(s):..
Signal #1 detected mode(s): STANAG-4285

7 8480000 MHz  hf-analysis-classifier-code-check 0 Hz Modulation:CW, Center:405161 Hz.... 07 Nov 2014 16:24:01 15 Bd W
Signal #1 predicted mode(s): CW-MORSE
g 8484000 MHz  hf-analysis-classifier-code-check 0 Hz Modulation:CW, Center4052.22 Hz.... 07 Nov 2014 16:24:22 16 Bd [
Signal #1 predicted mode(s): CW-MORSE
8492000 MHz  hf-analysis-classifier-code-check 0 Hz Modulation: PSK-88, Center:2197.8 Hz,... 07 Nov 2014 16:23:01 2400Bd  PSK-8B

10 8500000 MHz hf-analysis-classifier-code-check 0 Hz Modulation:PSK-24, CIS-12 NOR, .. 07 Nov 2014 16:26:16 1208d  PSK-2A, CIS-12 NOR
11 8504000 MHz hf-analysis-classifier-code-check 0 Hz Modulation:PSK-24, CIS-12 NOR, . 07 Nov 2014 16:26:36 1208d  PSK-24, CIS-12 NOR
8512000 MHz  hf-analysis-classifier-code-check 0 Hz Modulation:PSK-84, STANAG-4285 NOR,... 07 Nov 2014 16:27:16 2400Bd  PSK-8A, STANAG-4285 NOR
12 Signal #1 predicted mode(s):...
Signal #1 detected mode(s): STANAG-4285
13 8524000 MHz hf onalysis-cassifier-code-check 14921 Hz Modulation: PSK-88, Center:2622.5 Hz... 07 Nov 2014 16:28:20 2400Bd  PSK-88
Signal £1 predicted meds(s):...
1o |B564000 Mz hi-analysis-classifier-code-check -2537 Hz 851 Hz Modulafion18, Center3641.21 Hz... 07 Nov 2014 163152 5084 F18
Signal #1 predicted mode(s):.. -
< 1. ] »

Scan parameters

From row 1 | To row [366

| mterval [15

s |

R Freq [8.436000 Miz] Demod [DSB -]  Demodulator BW [60.000

K| AGC [Slow  +|

S-level (104 dBm) ——— |

[ st |[ stop || Previous || et | Scanning from row 1 to row 366

Memory Scan mode with a database and scan parameters setting



W-SPECTRA

Complete Automatic Spectrum Monitoring System

Frequency Search: Automatic Spectrum Monitoring and

Database Generation

With the Frequency Search mode W-SPECTRA
can scan over an entire frequency band, e.g.,
HF band 3 — 30 MHz, run a classifier and code
check (search strategy), search for signals and
record the classification results into the data-
base automatically.

The four buttons in the last line of the GUI have
the following function:

Start: start the frequency search from the first
frequency defined and jump to the next fre-
quency (+ Step) after an Interval period.

Stop: stop the frequency search function.
Previous and Next: jump manually to the pre-
vious and next frequency respectively accord-
ing to the Step size.

File Run Configuration Addons Help

IR =R EEOY o)

318

Signal #1 predicted models:...
Signal #1 detected mode(s): STANAG-4285

E
[ Operation | Direct made | Memory scan | Frequency search |
Rx Frequancy Mode Offset | Shift Remarks Date &Time | Baudrate Operater | Callsign | Location | Frame Format
10604000 MHz hf-analysis-classifier-code-check 0 Hz Modulation: PSK-8B, Center:2159.9 Hz,... 10 Nov 2014 09:09:20 2400Bd  PSK-88 2

319 10.704000 MHz hf-analysis-classifier-code-check 0 Hz

Modulation:CW, man,, Center426035 Hz,...
Signal #1 predicted models): CW-MORSE

10 Nov 2014 09:13:53 16 Bd CW, man.

10.708000 MHz hf-analysis-classifier-code-check 0 Hz
320

194 Hz

ModulationF18, Center:4017.9 Hz....
Signal #1 predicted mode(s): ARQ-...
Signal #1 detected model(s): ASCIl 7 BITS

10 Nov 2014 09:14:03 75 Bd F1B

321 10.800000 MHz hf-analysis-classifier-code-check 0 Hz

250 Hz

Modulation:F18, Center:2010.69 Hz....
Signal #1 predicted models}:...

10 Nov 2014 09:18:20 75 Bd Fi1B

293 10.896000 MHz hf-analysis-classifier-code-check 0 Hz

850 Hz

ModulationF18, Center3010.87 Hz....
Signal 1 predicted modefs).

10 Nov 2014 09:22:42 75 Bd Fi1B

323 10.920000 MHz hf-analysis-classifier-code-check 0 Hz

Modulation:PSK-2A, CIS-12 NOR....

10 Nov 2014 09:24:06 120 Bd

224 11.024000 MHz hf-analysis-classifier-code-check 0 Hz

499 Hz

Modulation:F18, Center:1014.14 Hz....
Signal #1 predicted models).

10 Nov 2014 09:28:26 100 Bd Fi1B

11040000 MHz hf-analysis-classifier-code-check 0 Hz
325

447 Hz

ModulationF18, Center:2063.41 Hz..
ModulationF18, Center:3012.94 Hz....
Signal £2 predicted models): BAUDOT,ARQ-...

10 Nov 2014 09:29:30 47 Bd F1B

226 11.468000 MHz hf-analysis-classifier-code-check 0 Hz

501 Hz

Modulation:F1B, Center:2019.17 Hz....
Signal #1 predicted mode(s)...

10 Nov 2014 09:47:42 50 Bd Fi1B

397 12228000 MHz hf-analysis-classifier-code-check 0 Hz

499 Hz

ModulationF18, Center:2006.77 Hz...
Signal #1 predicted models):.

10 Nov 2014 10:19:46 50 Bd F1B

12568000 MHz hf-analysis-classifier-code-check 0 Hz

Modulation:PSK-84, STANAG-4285 NOR,...

10 Nov 2014 10:34:22 2400 Bd  PSK-8A, STANAG-4285 NOR

328 Signal #1 predicted mode(s):...
Signal #1 detected mode(s): STANAG-4285
329 12.582000 MHz hf-analysis-classifier-code-check 0 Hz 126 Hz Modulation:F18, Center:2013.04 Hz.... 10 Nov 2014 10:35:30 50 Bd F1B

Signal #1 predicted models):..

330 12632000 MHz hf-analysis-classifier-code-check 0 Hz

Modulation:CW, auto, Center933.63 Hz....
Signal #1 predicted models): CW-MORSE

12.660000 MHz hf-analysis-classifier-code-check 0 Hz
331

Modgulation: PSK-88, Center:2867.5 Hz,u.
Signal #1 predicted models)..
Signal #1 detected mode(s): STANAG-4285

332 12.672000 MHz hf-analysis-classifier-code-check 0 Hz

Modulation:CW, auto, Center:3516.64 Hz...
Signal #1 predicted models): CW-MORSE

10 Nov 2014 10:37:31 10 8d CW, auto.
10 Nov 2014 10:38:41 2400 Bd  PSK-88
10 Nov 2014 10:33:23 21 Bd CW, auto.

333 12700000 MHz hf-analysis-classifier-code-check 0 Hz

846 Hz

Modulation:F18, Center:1119.17 Hz....
enckiztnd mndal):

Cimmal

10 Nov 2014 10:40:33 50 Bd F1B

v

Search parameters

From |4.000000 MHZ o 20.000000 MHz (] Loop 7] Use squelch 9] Automatic insert =
Step | 4000.000 Hz Interval 15 sec| Search sirategy |hf-analysis-classifier-code-check. [Classify] -
RuFreq 12.564029 MHz  Demod [BSB__ =  Demodulator BW  60.000 itz AGC [Slw. v| Sdevel (104dBm) ——
st [ stop | [ireviows | [otien ]

Frequency Search mode with a database and search parameters setting



W-SPECTRA

Complete Automatic Spectrum Monitoring System

Scan Delay in Automatic Modes

W-SPECTRA adopts a “scan delay” method
when running in automatic mode. When the
classifier and code check find a signal at a fre-
quency the automatic jump to the next fre-
quency / memory entry is hold on until the

ered. In this way W-SPECTRA delivers more
precise, stable and reliable monitoring results.
This method applies to all three operation
modes: Direct Mode, Memory Scan and Fre-
guency Search.

complete classifier code check result is deliv-

Automatic Classification and Decoding

Powerful classification unit

The automation of the signal classification pro-
cess relieves the operator from manual evalua-
tion, which otherwise requires considerable skill
and experience.

(W-Classifier-NB)

Modulation type

Baud rate or symbol rate
Signal center frequency
Number of carriers
Frequency shift

> o

W-Classifier supports these functions

*

Fie Run Configution Addons Help
LEBuPe
SR u R i
Operation | Di | - | |
-SDR Setting:
‘ Rx Freq [[14.072000 MHz|  Demod [DSB. x|  Demodulator BwW [60.001 kHz|  AGC [Slow *|  Sievel (-121 dBm) —D— |
Mode FreqOffsct 1040 Hz  NB FFTGain |20 dBm | Shift | 200 Hz| Date: 14 November 2014 Time: 10:25:56 Status: auto
Display |FFT. | Colorscheme |Grey - Remarks Rx freq: 14.072000 MHz Modulation: PSK-28, Center:827.7 Hz, Baudrate:3126 Bd, 26 Hz, C /8%, Le
[dB]
00
250
500
750
-1000
1250
1500
1BI72 B2 1472 1672 13872 14072 14272 14472 14672 14872 15072 Mz
() ) ) ) ) ) onoce ¢ 0
e G ; = -
(48] 14.071 MHz [BW 18.70 kHz]
28] 1039 Kz 831 kHz
00
-150
-300
-450 \}\
-600
750 w
500
14024 14024 14083 14053 14062 14072 14082 14091 14101 14110 14120 Mzl
(> [m] (] (@) ][] — / o000 [
File | CAUsers\ =
R 10:23:21  Confidence: 6% B
phif=9E5 ks 10:23:21  levek 43 @ % Clear “\"
10:23:22
10:73:22 Table check predicted modes for signal no. 1: PSK-31, PSK-31-FEC, PSK-AM SmrmEEsE
10:23:22  Signal 2 - Predicted Models): PSK-31, PSK-31-FEC, PSK-AM sample-time 32sec 2l
10:23:27  Signal 3 - Predicted Models): PSK-63, PSK-63F, PSK2 625 E
10:23:27  Signal 4 - Predicted Models}: PSK-31, PSK-31-FEC, PSK-AM sptions-mode
10:73:27  Signal 5 - Predicted Mode(s): PSK-31, PSK-31-FEC, PSK-AM i =
10:73:27  Code check started, checking signal no. 1 St == hd
10:23:52  Code check started, checking signal no. 2 | cedecode highest L]
10:24:73  Code check started, checking signal no. 3 IE]
b » ce-table CAUserdPublic\ Decume |
[ sor [ stop | [ previous | [ Next ] Searching from frequency 8.600000 Mz to frequency 20.000000 Hiie

Multiple signal classification and code check
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W-SPECTRA

Complete Automatic Spectrum Monitoring System

Automatic Classification and Decoding

Carrier spacing or distance

CW-Morse detection

8 kHz bandwidth (W-Classifier-NB)

All signals within the classifier bandwidth are
processed — multiple signal classification

* & o o

The Classifier-Code-Check CCC is a versatile analysis
tool for the classification of known and unknown
signals and the determination of the mode in use.
The CCC attempts to process all signals within the
bandwidth of the classifier. The classifier attempts
to classify the input signals according to their mod-
ulation formats. The table check will check the sig-

A CCC Table Editor (under the menu Addons) al-
lows extending, modifying or deleting records in
the table used for mode look-up. An input tem-
plate containing all important parameters is avail-

Additional functions for wideband classification
(W-Classifier-WB)

¢ Bandwidth up to 96 kHz

¢ Voice detection AM, FM, USB and LSB

¢ Baud rates up to 60 kBd

nal against the entries of the selected mode list.
The code check attempts to synchronize against
classified modes, finally the signal will be forward-
ed to a decoder for output.

able for each modulation type. All parameters,
the record name and the file name are user se-
lectable.

Name Decoder Modulation Subcarrier Baud / Symbol... Shift Bandwidth No.of Tones  No.of Carriers  Spacing Pilot Frequency | Codec *
FSK_800_500 no-mode FSK 800 500 ¥ 2

FSK819145  no-mode FSK 819 136 2

FSK819145  no-mode FSK 819 145 2

G-TOR g-tor FSK 100 170 2 2
G-TOR g-tor Fsk 100 200 2 2
G-TOR g-tor FSK 200 170 2 2
G-TOR g-tor FSK 200 200 2 2
G-TOR g-tor FSK 300 200 2 2
G-TOR g-tor FSK 300 170 2 2
GMDSS/DSC-HF  dsc-hf FsK 100 170 2 1
GW-Fsk gw-fsk FSK 100 200 2 5
GW-Fsk gu-fsk FSK 200 200 2 5
GW-OFDM gw-ofdm OFDM PSK-4 625 12 (min. 11) 625 5
GW-OFDM gw-ofdm OFDM PSK-4 625 14 (min.13) 625 5
GW-OFDM gw-ofdm OFDM PSK-4 625 16 (min.15) 625 5
GW-OFDM gw-ofdm OFDM PSk-4 625 18 (min.17) 6525 s
GW-OFDM gw-ofdm OFDM PSK-4 625 20 (min. 19) 625 5
GW-OFDM gw-ofdm OFDM PSK-4 625 22 (min. 21) 625 5 BI
GW-OFDM gw-ofdm OFDM PSK-4 625 24 (min. 23) 625 5
GW-OFDM gw-ofdm OFDM PSK-4 625 26 (min. 25) 625 5
GW-OFDM gw-ofdm OFDM PSK-4 625 28 (min. 27) 625 5
GW-OFDM gw-ofdm OFDM PSK-4 625 30 (min. 29) 6525 5
GW-OFDM gw-ofdm OFDM PSK-4 625 32 (min. 31) 625 5
GW-PSK gw-psk PSK-4 200 5
GW-PSK gw-psk PSK-8 200 5
HC-ARQ he-arq FSK 240 200 2 s
HELL-80 fm-hell FSK 25 490 2 1
HF-ACARS hf-acars psk-2 1800 2
HF-ACARS hf-acars PSK-4 1800 2
HF-ACARS hf-acars PSK-8 1800 2| |8
i r—— o S — e - - =y
Ready CAP NUM' SCRL'

Classifier Code Check table editor
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W-SPECTRA

Complete Automatic Spectrum Monitoring System

Database Define and Check

W-SPECTRA records classification and decoding re- matically filled or free text manually editable
sults into a database. The database is in XML for- & Date & Time: date and time when the record is
mat, which allows easy access by a third-party pro- inserted into the database

gram. User can define a database template accord- ¢ All the mandatory fields are accessible in the
ing to his needs. Each database template contains main GUI “Operation” tab

6 mandatory fields: User can extend the template by choosing up to 23
¢ Rx Frequency predefined optional fields and defining up to 3 cus-

¢ Mode: decoder, classifier or code check run- tom fields.
ning in W-SPECTRA
¢ Offset: offset of the middle cursor in the NB W-SPECTRA can verify the database integrity by
spectrum display, used to place a signal in the ¢ Remove empty entries
bandwidth ¢ Remove duplicate entries: when all data fields
¢ Shift: bandwidth or shift of a signal have the identical content
¢ Remarks: classification code check result auto-

File
Default fields Field layout

Rx Frequency (Double) * Rx Frequency
Mode (Text) Made
Offset (Double) Offset

Shift (Double) Shift

-

[ Ramarke [Tawt) Remarks

Date & Time
Baudrate
Modulation
Operator

Optional fields

Frequency2 (Double)
[ Date & Time 2 (DateTime)
Callsign (Text)
Location (Text)
Baudrate (Double)
Modulation (Text)
Frame Format (Text)
Burst Specs (Text)
Operator (Text)
Direction (Double)
Longitude

Callsign
Location
Frame Format
SNR

Antenna

ITU Designator

Custom fields

Custom field

Custom field

Custom field

Customize a database template

12



W-SPECTRA

Complete Automatic Spectrum Monitoring System

Spectra Editing (W-SPEED)

W-SPECTRA performs an online monitoring of
signals within a 96 kHz bandwidth of the receiv-
er frequency. For spectrum outside this band-
width W-SPECTRA makes a wideband (2 MHz) 1Q
signal recording with various side information.
The entire recorded spectrum can be processed
(classified and decoded) by the Spectra Editing
(W-SPEED) tool.
¢ Display the entire 1Q recording in a 2-
dimensional sonagram (frequency and time
domains)

¢ User can choose an interesting signal by
cutting it out in time and frequency domains

¢ Play the cut out signal to W-SPECTRA for
afterwards classification and decoding

¢ Display the instantaneous receiver frequency
(Rx Freq) in the main GUI “Operation” tab

¢ Output the signal to the speaker for acoustic
monitoring purpose

FFT points Color scheme [otv) Gain 30) ——.

10Utk cuse

09:37:53 0de
16 Oct 2014
09:37:56
1602014
09:37:59 e
16 Oct 2014
09:38:01
160ct 2014 Eds
09:38:04
16 Oct 2014
09:38:07
-90dB
160ct 2014
09:38:09
16 Oct 2014
09:38:12 -1204d8
160ct 2014
Fle Run Configuration Ad » 09:38:15
. .
Da& %) .@ 160ct 2014 R
Operation | Direct mode | Memory scan | Frequency search e
SDR setings 1000 0800 0500 0400 0200 0000 0200 0400 05600 0800 1000 [MH2)
fareq (8547165 Wit Demod [ ] emosewraw[
Mode FeqOfet 4061 Mr NeFTGn (30 dim s 200 || -Selection
Dpley (Eas] Coo s (GUiin] Remars R g 8547165 Mo Mosmiors o8, Cemer2s238 v sovi | OFSCE |-95A17 Kbiz| Fron 16 0ct 2014 033701 t0 16 Oct 2014 093759
181 Playback to Wavecom decoder (PxGF input)
0 :
] (] () (] (€8] 9 pyoaceavoscan
500
= LAY v
1000
250
1500
2700 7900 8100 5300 8500 8700 as00 9100 9300 9500 a0 vl
() [0) (0] (=) (&) ovonen 1 oosen [}
e [EmorW-SPECTRAWecording\Recording 20141111 moving G pest 15 P =
8552 Mz [BW 1496 ke
8 2820 ® ! s
150
00
450
500
750
A W N A T
8499 8509 8518 8528 8538 8547 8557 8566 8576 8586 8595  [MHz]
)@ m](®](c][®] - / wmoo [}
e [Evmorw: 20141006 N movig Grminpiat () fpre )
15:17:17  Clasiier tat. ® >
15:17:14  Restart
15:17:14  Classifier detected signal parameters: ol i r——
15:17:14  Modulation: PSK-88. .
i5:17:26 Ceomen 25238z s a0 8
15:17:14  Baudrate 295284 oiion (—
15:17:14  Bancvith: 239992 Hz
15:17:14  Conbience 0% center 1000
15:17:14  Leveh-6508 =
| e —
(P N
oo o ) hmend o) s =

Use Spectra Editing to cut out an interesting signal for processing in W-SPECTRA

13



W-SPECTRA

Complete Automatic Spectrum Monitoring System

Technical Data and Overall Software Characteristics

Receiver Control

¢ Bi-directional control of the receiver

W-SPECTRA Operation Modes

Description Classify and decode a signal Rescan and verify signals Automatic search signals
by setting a receiver frequen- according to database en- (classify and code check)
cy manually. Use ,Sweep” tries. New result can be in- over a predefined frequency
mode to catch a signal in a serted into the database band according to a search
small range strategy. Results automati-

cally inserted into a database

Stop Stop sweeping Stop rescan Stop searching signals

Next Jump to the next frequency Jump to the next database Jump to the next frequency
according to the step size entry according to the step size

Signal Recording and Playback

Recording format 1Q PXGF IQ PXGF and WAV
Bits per sample 16 bits for l and Q 32 bits for 1 and Q
Playback & WB spectrum display with side infor- ¢ Signal displayed in NB spectrum with
mation side information
¢ Aselected 96 kHz band displayed in NB ¢ Selected signal processed by the classifi-
spectrum and processed by the classifier er or decoder
or decoder ¢ Signal output to speaker for acoustic
¢ Signal output to speaker for acoustic monitoring
monitoring



W-SPECTRA

Complete Automatic Spectrum Monitoring System

W-Classifier-NB Technical Data

Sampling interval (Ts) 1.6 secor 3.2 sec

FSK-4 (F7B) 30 to 300 Bd, Shift < 3500 Hz

PSK 2/4 Variant A/B 30 to 3000 Bd

MIL/STANAG Classified to protocol

25-512 carriers
OFDM Tg/Tu=1/1to 1/8
> 25 Bd

Ts=1.6s:6 to 60 Bd
Ts=3.2s:3to 60 Bd

FFT display of classified signals
Operation Continuous and single-pass mode
Classifier Code Check with look-up table

CW-Morse

W-Classifier-NB Quality of Modulation Classification

PSK 2/4 Variant A/B 100-2400 Bd 14 dB (Eb/NO)

CW-Morse 8-50 Bd 18 dB (Eb/NO)

W-Classifier-NB Accuracy of Measured Parameters

baud rate 0.2%
center frequency 0.15 % of baud rate

15




W-SPECTRA

Complete Automatic Spectrum Monitoring System

W-Classifier-WB Technical Data

Sampling interval (Ts) 1.6 sec or 3.2 sec

4-FSK (F7B) 30 to 300 Bd, Shift <3500 Hz

PSK 2/4 Variant A/B 30 Bd to 60 kBd

MIL/STANAG Classified to protocol

25 - 512 carriers
OFDM Tg/Tu=1/1to 1/8
> 25 Bd

Ts=1.6s:6to 60 Bd
Ts=3.2s:3to 60 Bd

FFT display of classified signals
Operation Continuous and single-pass mode
Classifier Code Check with look-up table

CW-Morse

W-Classifier-WB Quality of Modulation Classification

PSK 2/4 Variant A/B 100-2400 Bd 14 dB (Eb/NO)

CW-Morse 8-50 Bd 18 dB (Eb/NO)

W-Classifier-WB Accuracy of Measured Parameters

baud rate 0.2%
center frequency 0.15 % of baud rate

16
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W-SPECTRA

Complete Automatic Spectrum Monitoring System

Classifier Code Check (CCC) with look-up table and XML-editor for all modulation variants

P2 Classification and table check are performed, but no decoding

Classification and table check are performed and finally the signal is decoded if a mode with
an associated, valid detector was found

Scan Delay When CCC gets the first result, the automatic scan will hold on until the entire result comes.

P4

User Configurable Database

Six mandatory fields Baudrate Remote Name

Mode (decode or classifier running) Frame Format Satellite Name

Shift Operator Links to Templates

Date & Time Longitude Links to Internet

Frequency 2 SNR

Callsign Elevation

17



W-SPECTRA

Complete Automatic Spectrum Monitoring System

HF - Protocols

ALF-RDS

ALIS-2

ARQ6-98

ARQ-E3

ARQ-M2-342

ARQ-M4-342

ASCII

AUTOSPEC

BR-6028 (ITA-2 and ITA-5)

CHN 4+4

CIs-11

Cls-14

CIS-36-50

CLOVER-2 (ARQ, all CRCs)

CODAN-SELCAL

COQUELET-8

COQUELET-80

CW-MORSE

DGPS

DUP-ARQ-2

EFR

FM-HELL

G-TOR

GW-OFDM

HC-ARQ

HNG-FEC

LINK-11 (CLEW)

MFSK-16

MFSK-8

MIL-188-110-39TONE
(-110A/B App. B)

MIL-188-110A-MOD

MIL-188-110B
3200-12800 bps

MIL-188-141B
(BWO, BW1, BW4 data)

MIL-M-55529 NB/WB

PACKET-300/600

PACTOR-FEC (all CRCs)

PACTOR-II-AUTO (all CRCs)

PACTOR-III (all CRCs)

PICCOLO-MK6

PRESS-FAX

PSK-125F

PSK-250 (BPSK, QPSK) with FLARC

PSK-31-FEC

PSK-63F

ROBUST-PACKET

SI-ARQ

SI-FEC

SITOR-AUTO

SP-14

SSTV Automatic

SSTV Robot 8s, 12s, 24s ,36s

SSTV SC-1 8s, 16s, 32s

SSTV Wraase SC-1 24s - 96s

STANAG 4285 75-3600 bps

STANAG 4481-FSK (KG-84)

STANAG 4529 75-1800 bps

STANAG 5065-FSK

THROB

TWINPLEX

WEATHER-FAX



W-SPECTRA

Complete Automatic Spectrum Monitoring System

VHF/UHF - Protocols

AIS

ASCII

BIIS

CCIR-2 (Selcal analog)

CCITT (Selcal analog)

DCS-SELCAL

DMR (with live voice)

DTMF (Selcal analog)

EEA (Selcal analog)

ERMES

FLEX

GMDSS/DSC-VHF

MOBITEX-1200 (with OVLS)

MODAT (Selcal analog)

NATEL (Selcal analog)

NWR-SAME

PACKET-1200

PCCIR (Selcal analog)

POCSAG

SKYPER (POCSAG)

VDEW (Selcal analog)

X.25

ZVEI-2 (Selcal analog)

ZVEI-VDEW (Selcal digital)

Alphabets

HEX

ITA-2 Baghdad70 Arabic

ITA-2 Cyrillic

ITA-2 Hebrew

ITA-2 Latin Transparent

ITA-2 TASS Cyrillic

ITA-2 Third Shift Greek

ITA-5 Danish-Norwegian

ITA-5 German

ITA-5 US

19

Morse Cyrillic

Morse Hebrew

Morse Scandinavian

User defined 5-bit alphabets based on
UNICODE
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WAVECOM® W-CODE

ik b
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J

|
{

W-CODE provides all functions required to classify,
analyze, record, decode and process radio data commu-
nications throughout the entire radio spectrum from
ELF to SHF. W-CODE is the new standard decoder soft-
ware for all Wavecom products.
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W-CODE

Signal Analysis and Processing

W-CODE Features and Facts

¢ W-CODE provides powerful signal analysis, R — —
signal processing and decoding R -

¢ Automatic classification, code check, de- ‘ —
modulation and decoding to content level
of known signals

¢ Signal overview using real-time FFT spec-
trum, waterfall displays and manual signal
measurements

¢ Automatic code check of known signals and
unknown, pre-defined signals

¢ Supports more than 226 HF, VHF, UHF and
satellite decoder modes and protocols
without additional, costly licensing

¢ Supports worldwide remote monitoring of
radio transmissions in any frequency band, I
anywhere via Internet, Ethernet-LAN, Wire- e e
less-LAN or Leased Lines

¢ Supports W-CLOUD high-quality 1/Q data
streams from a remote receiver

# Supports SDR (Software Defined Radio) I/Q
data or external digital input

o Supports TCP/IP input streams using IP-
CONF, GEW PXGF, Virtual Audio Cable
(VAC), WiNRADIO digital Virtual Sound Card
(VSC) and host native sound card input with
sampling rates of up to 192 kHz

¢ Supports W-PCle and W-PCI dual internal
digital down converters (DDCs) up to 87.5
MHz

¢ Tested with a number of SDRs, e.g. WiNRA-
DiO G39DDC, G33DDC, GEW GRXLAN, Per-
seus, RFSpace products, Rohde & Schwarz
and MEDAV LR2

¢ Supports direct input and output of WAV
files from integrated, digital Wavecom Me-
dia Player/Recorder.

¢ Decoded output can be saved to files or
transferred to an external application using
the XML based Remote Control Interface

¢ Multi-mode feature supporting up to eight
concurrent W-CODE instances

Worldwide monitoring with W-CODE and W-
cLouD
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W-CODE

Signal Analysis and Processing

Signal Sources and Devices

The W-CODE Device Selector supports a great

number of input interfaces and devices, e.g. IF [ ot Spec tmi B

1/Q streams produced by many receivers, Vir- Otemore 2001 JE I ] co=

tual Audio Cables (VAC), TCP/IP interfaces, W-

CLOUD 1/Q streams and the DDC signals of W- Rt

PCle, W-PClI and W-QPCle. The number of R — s

supported interfaces is continuously growing. ® G T

Using W-CODE prevents the locking to propri- g - S

etary devices of software producers. ol Dt I I NoDass I \

Today there is a demand for wideband storage g} — H H ::: H }

which is met by directly connecting SDRs to of B I I Nobeice I \

low-cost hard disks. WiNRADIO G33DDC and o

G39DDC will for instance store bandwidths up P e v Por | Autocomes | cocopion | Souna | sueus

to 4 MHz. W-CODE offers storage of narrow e S

bandwidth 1/Q streams up to 96 kHz using its

native Media Player/Recorder. Expensive ex-

ternal and exotic recording devices belong to
r—

the past.

Quick and easy signal source settings

Any PC or
. = Workstation
= |2 W-PCle, W-PCI
» Windows® 7
G

Remote Site Central Site

el st

Antennas

Signal Classifier
Code Classifier

Data Analysis
Data Decoding
Data Storage

SDR L = L g

HF/VHF/UHF/SHF
I
Encrypted, high quality 1/Q stream Spectrum Display
RX Frequency
Bandwidth
Functions
W-CLOUD Server SDR Client

SDR Server

Example setup for remote signal acquisition using W-CLOUD and W-CODE
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W-CODE

Signal Analysis and Processing

Signal Sources and Devices

In this setup W-CODE and W-PCle-LAN works to- ware only solution. The W-PCle-LAN may even be

gether with a Software Defined Receiver (SDR) via replaced by an standard PC or workstation. Be-
its direct IF I/Q interface. It is also possible to use a cause data is digitally processed, any loss of quali-
universal Virtual Audio Cable (VAC) as interface. ty is avoided.

Additional hardware is not required for this soft-

Wideband Recording W-CODE

Signal Classifier
Code Classifier
Data Analysis

Data Decoding

Antenna
HF / VHF / UHF / SHF
Data Storage

\
‘ USB Hard Disk
| Digital 1/Q data

Wh -

Spectrum Display
RX Frequency

Software Defined W-CODE Ejzgm :zh
Radio SDR W-PCle-LAN
PC Windows® 7
Satellite communication decoding is also possible Down Converter (DDC). The receiving frequency is
using W-CODE and W-PCle or W-PCI. In this con- automatically and directly controlled from W-

figuration the interface card acts as a dual Direct CODE.

< _  IF70MHz _ o
ﬁ — BW 35 MHz q m

Satellite Satellite Dish  L- or C-Band Satellite W-PCle Card W-CODE
Downconverter W-PCI Card PC with Windows® 7
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W-CODE

Signal Analysis and Processing

W-CODE and W-PCle or W-PCl supports all types so possible to use a sound card as input device.
of receivers with IFs from 8 kHz to 21.4 MHz and
even wideband receivers with 70 MHz IF. It is al-

Standard Receiver IF 8 kHz
HF, VHF, UHF, SHF o to
IF 21.4 MHz
or AF
Wideband Receiver
HF, VHF, UHF, SHF N
13 Mz W-PCle Card W-PCle-LAN
W-PCI Card W-PCI-LAN
W-CODE
Windows®7

Example setup including a WiNRADIO
G39DDC SDR for Wideband Recording of
up to 4 MHz on a 3-4 TB hard disk via a
standard USB 2.0 interface. Any off-the-
shelf hard disk will do whether it is inter-
nal or connected via USB, LAN or W-LAN.

The W-CODE Media Player/Recorder rec-

ords and saves signals from the selected
input to digital 1/Q WAV files. During play- : = = |
back of WAV files the signal is sent unpro- S T -
cessed to W-CODE and an audio signal is ) l
available for simultaneous monitoring. ot T wae £ 81
The Media Player/Recorder complements - m__w'—om
the rich analysis functions available with " (e @)
W-CODE. = s

EpEE @
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W-CODE

Signal Analysis and Processing

Automatic Classification and Decoding

Powerful classification unit

The automation of the signal classification pro- ¢ Carrier spacing or distance
cess relieves the operator from manual evalua- ¢ CW-Morse detection
tion, which otherwise requires considerable skill ¢ 8 kHz bandwidth  (W-Classifier-NB,
and experience. WCL61PC)
¢ All signals within the classifier bandwidth

W-Classifier supports these functions (W- are processed
Classifier-NB)

¢ Modulation type Additional functions for wideband classification

¢ Baud rate or symbol rate (W-Classifier-WB)

¢ Signal center frequency ¢ Bandwidth up to 96 kHz

¢ Number of carriers # Voice detection AM, FM, USB and LSB

# Frequency shift ¢ Baud rates up to 60 kBd

1|l
Al

1 | | ! | i | ! ! ! 1
-13800 -11s00 -9800 -7800 -s5800 -1s00 200 2200 8200 10200 [Hz]

Signal Modulation Center Spacing Baudrate | Confidence Level *
Signal CW, auto. -9790.0Hz .5Bd 100%
Signal CW, auto. 400.4Hz .3Bd gos
Signal CW, auto. -5878.9Hz .1Bd g0
Signal cw 7255.98z .2Bd = 84%
Signal CW, auto. -1293.9Hz .8Bd 88%
Signal F1B 8049.1Hz & -5Bd as... 96%
Signal F1B 9570.1Hz 5 .5Bd as... 75%
Signal FiB 9989.2Hz = -2Bd as... ’ 7%
Signal Fis 11234.8Hz = -0Bd as... 24%
Signal FiB 11640.4Hz Z .0Bd as... 83%
Signal FiB 12031.0Hz 2 48.5Bd 96%
-1001.16z

Q ] jidth: 24000 Hz I | Offset: -1800 Hz Input: IQ (LEFTERIGHT)

[o

Wideband-Classifier display containing 24 identified signals
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Signal Analysis and Processing

Automatic Classification and Decoding

The Classifier also offers a | T g o s a0 —
number of signal analysis func- C TRNTTTTRTRTTTITTRN Y S
tions like symbol display, dis-
play of real and imaginary
components of analyzed sig-
nals, baud rate spectrum and
differential symbol display in a
phase plane. Signal parame-
ters may also be manually

Baudrate spectrum
200

soo 780 1000 1250 1500 1750 2000 2250

measured
* Baudrate[Ba] 23099 Cursor position [Bd]
| Bandwidth: 4300 Hz Center: 1800 Hz Offset: -1700 Hz Input: IQ (LEFT&RIGHT)

Classifier with 2,400 Baud 8-PSK STANAG-4285 HF signal

2050 4000 sdoo sobo 1000 12000 mmm)

Spacing  Baudrate Bandwidth Confidence Zevel
8000.634 8000.652 FE 2643

Analysis of a 8,000 Baud GMSK TETRAPOL signal

u_m HF-Modes VHF/UHF-DIR VHF/UHF-SUB Satelite Fax & Modems _Options  Demodulator Favorites _Configuration View Window _ Help
| Classifier-W8 DIR - Manual Mode Classfcation finshed

—_— - | The monitored frequency band is dis-
Q@ End S N5 D | (Mo (Ass] = = 2> & @MERE ¢ & -+ mmm

played in a spectrum plane. After clas-
sification has completed, the classi-
fied signals are listed below the spec-
trum display.

signal Modulation Center shite Spacing Baudrate Bandwidth Confidence 1
signal 1 PEK-8A, STANAG-4265 NOR (USB) 12199.1Hz 2400.184 2400.142 548 b
signal 2 A ~14386.982 1250.082 698
signal 3 VOICE AM (MM, Subcarzier i ... -4360.0Hz 8750.082 o2
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Signal Analysis and Processing

Automatic Classification and Decoding

The Classifier-Code-Check CCC is a versatile

Fle HE-Modes VHF/UNE-DIR VHE/UHF-SUB. Satelit.Fax& Modems  Options  Demoduiator_Favores - ConfiguitionView  WindowHelp

analysis tool for the classification of known B TN T AL B R GO e '
and unknown signals and the determina- (i) i) Eomaiaim)

tion of the mode in use. The CCC will S S
attempt to process all signals within the m;zsxm T — TS oa -sda0 o sobo  a0deo  asion  aoden m.;ﬂ
bandwidth of the classifier. The classifier :‘5
attempts to classify the input signals ac- I : S T S
cording to their modulation formats. The T T
table check will check the signal against the el et i R
entries of the selected mode list. The code R s TR R

check will attempt to synchronize against i
classified modes, finally the signal will be e = —— T

forwarded to a decoder for output.

A CCC Table Editor allows extending, modi-

fying or deleting records in the database o 1 e o i
used for mode look-up. An input template Boow : )
containing all important parameters is o m
available for each modulation type. All pa- ®om : :
rameters, the record name and the file e e o O . - -
name are user selectable. 5 B E B r
- : 1
The Signal Parameters Editor allows the en- [SgnalparametesEditor
R K L. Edit Signal: @FsK OMPSK ©Psk  @omM @cw
try of an unlimited number of transmission -
Name: GW-OFDM Subcarrier: -
modes, protocols and XML tables. Any ta- -
Decoder: SymbolRate:  62.5 8d
ble may be loaded from the Code-Check- e
Settings menu. Tables are divided accord- Coecreckcane s | Momm o
ing to frequency range, HF, VHF/UHF DIR, PlRecoriiondsstied st |53 e
VHF/UHF SUB or satellite. s SR 625 B
Comments: Guard 2ms Pilot Frequency: Hz
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W-CODE

Signal Analysis and Processing

Decoders and Demodulators

The implementation of complex
systems for monitoring is only lim-
ited by the number of decoders
and the performance of the hard-
ware and software. A wide range
of system default settings can be
configured, e.g., input signal level,
measuring interval, center fre-
quency and demodulator type. W-
CODE contains more than 226
transmission modes, all available
as a default not requiring any ad-
ditional license options.

i

EEREETTN
I

Decoded GW-OFDM from HF

Decoded STANAG-4285 from HF

TETRA decoded from UHF

. 626526 0343973652 20120714
I 23174760 0343973651 201207147
203505 0313973651 20120711
0343973651 20120714

0313973651 °20120714 2215
0313973651 720120714 2223
0343973631 20120716 20261

Decoded satellite SAT-C-TDM transmission

Live examples of decoding are available as flash movies at
http://www.wavecom.ch/product-presentation.php
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W-CODE

Signal Analysis and Processing

Measurement and Analysis

The determination of signal character-
istics is assisted by a large number of
analysis and measurement functions.
The numerous integrated analysis
tools contain several different meth-
ods and viewing options for HF, VHF,
UHF, SHF and satellite emissions. The
GUI assists the operator in analyzing
the important signal parameters. Dy-
namic zoom functions allow magnifica-
tion of details in any selected window
and the scroll buffering feature makes
it possible to move backward and for-
ward in time over the input signal.

FFT
Sonagram

FFT & Sonagram
Waterfall
Oscilloscope

FSK Analysis
FSK Code Check

PSK Symbol Rate
PSK Phase Plane
PSK Code Check
MIL-STANAG Code Check

MFSK Analysis
MFSK Code Check

Classifier
Classifier Code Check

Autocorrelation
Bit Correlation

Bit Length Analyis

Demodulated Bit Stream

Some analysis tools

FT8 SonagamOR. Vindow Haring Pekild O .
DS dua® Na O (Mo awws] >~ Big> - BMWER ¢ & o ~ mmm oHz

e i)
== ]

[

-
=
]
L]
u
| |

Demodulator, FFT 2 - Input 1Q ALEFTARIGHT)

Demodulstor 050 Spane 1500 He Cent 2000 He Ol 0 e nput: ARFeL

MFSK analysis with tone measurement, graphical
display and FFT

Fle HEModes VHF/UME-DIR VHF/UNF-SUB._ St fexé Modems. Optons _ Demodultr Fovortes  ConfqustionViewWidow. Help

Signal correlating at 9600 bits
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W-CODE

Signal Analysis and Processing

Simultaneous Processing of Multiple Signals

W-CODE allows up to eight concurrent instances
and inputs on the same host PC/workstation.
The instances are completely independent
which facilitate their use. An advantageous
“Workstation License” is available for such set-

ups. DDC or SDR may provide the input signal -
additional hardware is not required. Notice: Be-
ginning from software release V9.0.00, the input
signal sources will be independently sharable
between each W-CODE instance.

leos1a060:3:¢ 27/11/2012 08108313
80590648+ 3:0 5AU44/6848 . BVrkb3/8247.5 RCXCVE/69.03 Teoyrakepn/99.21 17BVS/80431
02

evies 411 /.
s uB/5306.1
| 1oss0sa:3:0 prvs/avzs.owt/ss0s.0ma1/07. 60155/4402.1Tasny0/9832. 1vgay1 /99967 .0

10590648:3:0 BEWE/0.7991 UogbOzz

1/07. 60185/440: Lvgany1/5557.0

105506485310 5EWS/0.7981 vogbozz
105140805314 27/11/2012 08:09:47 Alarm zuz-ck 2u Normal Sich

116432, 7,601 S/0018.0 TaT

10550648:3:0 PESB.5/2,8677745/00802 UacesySgahyzz
105906481310 Ahesy/9299.0 SomayzEDeEz

054-620-6114 ...
0226236610
0226236619

054-620-6114

Simultaneous operation with W-
CLOUD of two W-CODE instances

from an Internet 1/Q stream.

Simultaneous decoding and symbol rate
analysis using two W-CODE instances.
This setup can be further expanded as
required. W-PCl and W-PCle also allow
two inputs with complete DDC function-
ality. Software Defined Radio SDR multi-
input will be available from Software
V9.0.00.
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Signal Analysis and Processing

HF - Protocols

ALF-RDS

ALIS-2

ARQ6-98

ARQ-E3

ARQ-M2-342

ARQ-M4-342

ASCII

AUTOSPEC

BR-6028 (ITA-2 and ITA-5)

CHN 4+4

Cls-11

Cis-14

CIS-36-50

CLOVER-2 (ARQ, all CRCs)

CLOVER-2500

CODAN-9001

COQUELET-13

CV-786

DCS SELCAL

DUP-ARQ

DUP-FEC-2

w
N

FELDHELL

GMDSS/DSC-HF

GW-FSK

GW-PSK

HF-ACARS (HF-DL)

ICAO-SELCAL (ANNEX 10)

MD-674

MFSK-20

MIL-188-110-16TONE
(-110A/B App. A)

MIL-188-110A
Serial Tones, 75-4800 bps

MIL-188-1108 (App. C)
STANAG 4539

MIL-188-141A (ALE)

MIL-188-141B
(BW2, BW3 ID)

OLIVIA

PACTOR (all CRCs)

PACTOR-II (all CRCs)

PACTOR-II-FEC (all CRCs)

PICCOLO-MK12

POL-ARQ

PSK-125 (BPSK, QPSK) with FLARC

PSK-220F

PSK-31 (BPSK, QPSK)

PSK-63 (BPSK, QPSK) with FLARC

PSK-AM

RUM-FEC

SI-AUTO

SITOR-ARQ

SITOR-FEC

SPREAD-11, 21, 51

SSTV Martin1, 2, 3,4

SSTV SC-1 16, 32s

SSTV Scottie 1, 2, 3, 4

SSTV Wraase SC-2 20s - 180s

STANAG 4415 75 bps
(NATO ROBUST)

STANAG 4481-PSK

STANAG 4539 3200-12800 bps

SWED-ARQ

THROBX

VISEL



W-CODE

Signal Analysis and Processing

VHF/UHF - Protocols

AIS

ASCII

BIIS

CCIR-2 (Selcal analog)

CCITT (Selcal analog)

DCS-SELCAL

DMR (with live voice)

DTMF (Selcal analog)

EEA (Selcal analog)

ERMES

FLEX

GMDSS/DSC-VHF

MOBITEX-1200 (with OVLS)

MODAT (Selcal analog)

NATEL (Selcal analog)

NWR-SAME

PACKET-1200

PCCIR (Selcal analog)

POCSAG

SKYPER (POCSAG)

VDEW (Selcal analog)

|><|
N
wu

ZVEI-2 (Selcal analog)

ZVEI-VDEW (Selcal digital)

SATELLITE - Protocols

INMARSAT-AERO-P (beta)

INMARSAT-B-Data (forward)

INMARSAT-B-HSD (forward, high
speed data

I

INMARSAT-B-TELEX-MM
(forward)

INMARSAT-C-EGC (Enhanced
Group Call)

INMARSAT-C-TDM-EGC

INMARSAT-M-DATA (forward)

INMARSAT-M-TEL (forward, with
live voice)

INMARSAT-mM-FAX (forward)

INMARSAT-mM-HSD (High Speed
Data)

NOAA-GEO SAT

FAX-G3 and MODEM - Protocols

FAX-G3-V.17

FAX-G3-V.29

w
w

BELL212A

V.22 / V.22bis

V.32 / V.32bis

V.90



W-CODE

Signal Analysis and Processing

Alphabets

HEX

ITA-2 Baghdad70 Arabic

ITA-2 Cyrillic

ITA-2 Hebrew

ITA-2 Latin Transparent

ITA-2 TASS Cyrillic

ITA-2 Third Shift Greek

ITA-5 Danish-Norwegian

ITA-5 German

ITA-5 US

Morse Cyrillic

Morse Hebrew

Morse Scandinavian

User defined 5-bit alphabets based on
UNICODE

Demodulators

BPSK, 10-12000 symbols/s

CW Morse, 10-500 WPM, Center frequency 0.5 kHz-3.5 kHz,

Bandwidth 100 Hz-1.2 kHz, AFC On/Off

DTMF

FAX-G3-V.17, FAX-G3-V.27ter, FAX-G3-V.29

FAX-G3-V.34hdx

FSK, 10-2400 Baud, Shift 50 Hz-3.5 kHz

Center frequency 0.5 kHz-3.5 kHz

Mark-Space FSK, 10-300 Baud, Shift 50 Hz-3.5 kHz

Center frequency 0.5 kHz-3.5 kHz

OFDM, 12-32 carriers, DQPSK, 62.5 symbols/s

QPSK, 10-12000 symbols/s

Software FM demodulator for VHF/UHF SUB IF inputs

Classifier Code Check (CCC) with look-up table and XML-editor for all modulation variants

P2 Classification and table check are performed, but no decoding
P4 Classification and table check are performed and finally the signal is decoded if a mode

with an associated, valid detector was found



W-CODE

Signal Analysis and Processing

Analysis Functions

Automatic analysis and decoding software for all data and
FAX-G3 modulation types

Automatic message type detection (ITA-2, ITA-5 and sync/
async), LSB/MSB for STANAG and MIL-STD modes

Bit length analysis. Graphical display of demodulated data,
with automatic calculation of bit length and bit pattern dis-

play

Manual measurement of the frequency shift(s) with movable
cursors

Phase plane analysis HF BPSK, QPSK, OQPSK, DPSK and  1/Q
10-2400 Baud

Phase plane analysis VHF/UHF-SUB BPSK, QPSK, OQPSK,
DPSK and I/Q 50-4000 Baud

Sonagram and FFT tuning display

Sound card calibration tool

Waterfall, real-time display with cursor functions

Overall Software Characteristics

¢ ALARM MONITOR, automatically detected text-string
saving to HD or network SMS output

¢ Synchronized PSK and FSK raw bitstream available
through remote control interface

¢ PSK, FSK and MFSK baudrate history display with full
graphical recall, averaging and cursor functions

4 Configurable message type for most MIL-STD and STA-
NAG codes

¢ Pass-band tuning in FFT display in most modes

4 STANAG5066 parser in MIL-STD and STANAG codes

¢ TCP/IP remote control with Wavecom GUI, full function-
ality over LAN or Internet (encrypted and speed opti-
mized)

4 Up to 8 decoders may be installed in one host PC

¢ Sound card input, 8-bit and 16-bit, 8 kHz to 192 kHz,
stereo and mono left/right

4 WAV files playback and decoding, loop mode



36



WAVECOM® W-Classifier

The ability to rapidly identify unknown signals has
become an essential requirement in signal analysis.
The W-CLASSIFIER provides all functions required
to automatically classify multiple signals through-
out the full radio spectrum from HF to SHF.
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W-Classifier

Automatic Signal Classification

W-CLASSIFIER Overview

The automation of the signal classification process relieves the operator from manual evaluation,
which otherwise requires considerable skill and experience.

W-Classifier supports these functions

Modulation type

Baud rate or symbol rate

Signal center frequency

Number of carriers

Frequency shift

Carrier spacing or distance

CW-Morse detection

8 kHz bandwidth for the Narrowband Classifier (W-Classifier-NB, WCL61PC)
All signals within the classifier bandwidth are processed

Additional functions for Wideband (W-Classifier-WB)

¢ 96 kHz bandwidth for the Wideband Classifier
¢ Voice detection AM, FM, USB and LSB
¢ Baud rate up to 60 kBd

* S 6 6 O O o oo

Application

The classifier can be used in a number of config- application instances in client-server mode

urations ¢ Remote control from other applications using

¢ Local use as a PC application third party software (using TCP/IP and XML)

¢ Remote control via W-CLOUD client-server ¢ Remote control via Microsoft Remote Desk-
mode top Protocol

¢ Remote use via LAN with standard W-CODE

Spectrum Display

= - LT =
DFduaa As @ v B@r L OMERE 2 2|+ mm

The monitored frequency band is
displayed in a spectrum pane.
After classification has complet-
ed, the classified signals are

listed below the spectrum dis- St s, S e e S e
play. h

VOICE AM (AM, Subcarrier r ... -4360.0Hz 8750.082
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W-Classifier

Automatic Signal Classification

CLASSIFIER-CODE-CHECK (CCC)

The Classifier-Code-Check is a versatile analysis
tool for the classification of known and unknown
signals and the determination of the mode
(protocol) in use. The CCC will attempt to process
all signals within the bandwidth of the narrowband
or wideband classifier. The classifier attempts to

classify the input signals according to their modu-
lation formats. The table check will check the sig-
nal against the entries of an XML-formatted mode
list. The code check will attempt to synchronise
against classified modes. Finally the signal may be
forwarded to a decoder for output.

S — R
3¢, WAVECOM W-CODE - Classifier Code Check VHF/UHF - Card 2

File  HF-Modes VHF/UHF-DIR VHF/UHF-SUB  Satellite Fax& Favorites  Ce View ~Window  Help
Clasifer Code Check - P3 - NOR  Auo 11352
DEEdRad 458 @ | [(Mde (anlyss f@MEE ¢ R o mmmm

ok |
%, Classifier Code Check VHF/UHF - Card 2.

OHz

[ CccCSettings | [ Classifier Settings | | Code Check Settings |

-12000 -10000 -s000 4000 6000 8000 10000

[nz)

&

-13700 -11700 -s700 -7700 300 2300 4300 e300 8300 10300 [Hz]

Signal Modulation Confidence

79%

Baudrate Bandwidth

Spacing

46.982

Level

Signal 1 OFDM-207 Tones, norm -106dB

37.58d 9703.9Hz

m ¥

DRM_Mode_B

Signal 1 - Table-Detected:

Demodulator: 19  Beonclwidth: 24000 Hz Offset: 1700 H Input: 1Q (LEFTARIGHT)

Classifier-Code-Check (CCC) with table detected DRM Mode B (OFDM)

Classifier-Code Check process levels

Process Level P1 Classification is performed, but no decoding
P2 Classification and table check are performed, but no decoding
P3 Classification, table check and code check are performed, but no decoding
P4 Classification and table check are performed and finally the signal is decoded if a mode with
an associated, valid detector was found
P5 Classification, table check and code check are performed and finally the signal is decoded if
a mode with an associated, valid detector was found
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Automatic Signal Classification

CLASSIFIER-CODE-CHECK (CCC) EDITOR

An XML table editor allows extending, modifying or deleting records in the XML table used for mode
look up. An input template containing all important parameters is available for each modulation type.
All parameters, record name and file name is user selectable.

Name Decoder Modulation  Subcarrier Baud / Symbol... Shift Bandwidth No.of Tones  No.of Carriers | Spacing  Pilot Frequency | Codec *
FSK800500  no-mode FSK 800 500 @ 2

FSK819145  no-mode FSK 819 2

FSK819145  no-mode FSK 819 145 2

G-TOR grtor FSK 100 170 2 2
G-TOR gtor FSK 100 200 2 2
G-TOR gtor FSK 200 170 2 2
G-TOR gtor FSK 200 200 2 2
G-TOR gtor FSK 300 200 2 2
G-TOR grtor FSK 300 170 2 2
GMDSS/DSC-HF  dsc-hf FSK 100 170 2 1
GW-FSK gw-fsk FSK 100 200 2 5
GW-FSK gw-fsk FSK 200 200 2 5
GW-OFDM gw-ofdm OFDM PSK-4 625 12 (min. 11) 625 5
GW-OFDM gw-ofdm OFDM PSK-4 625 14 (min. 13) 625 5
GW-OFDM gw-ofdm OFDM PSK-4 625 16 (min. 15) 625 5
GW-OFDM gw-ofdm OFDM PSKk-4 625 18 (min. 17) 625 s
GW-OFDM gw-ofdm OFDM PSK-4 625 20 (min. 19) 625 =
GW-OFDM gw-ofdm OFDM PSK-4 625 22 (min. 21) 625 5 EI
GW-OFDM gw-ofdm OFDM PsK-4 625 24 (min. 23) 625 5
GW-OFDM gw-ofdm OFDM PSK-4 625 26 (min. 25) 625 5
GW-OFDM gw-ofdm OFDM PSK-4 625 28 (min. 27) 625 5
GW-OFDM gw-ofdm OFDM PSK-4 625 30 (min. 29) 625 H
GW-OFDM gw-ofdm OFDM PSK-4 625 32 (min. 31) 625 5
GW-PSK gw-psk PSK-4 200 5
GW-PSK gw-psk PSK-8 200 5
HC-ARQ he-arg FSK 240 200 2 5
HELL-80 fm-hell FSK 25 490 2 1
HF-ACARS hf-acars PSK-2 1800 2
HF-ACARS hf-acars PSK-4 1800 2
HF-ACARS h-acars PSK-8 1800 2 |8
e e g i b = x = o
Ready CAP NUM! SCRL! i |

An unlimited number of XML tables may

ERSgsl  OfK QM ORk. SoeM Gow be set up. Any table may be loaded from

Narme: ‘oworom | sbamer  [psed ) the “Code-Check-Settings” menu.

_— [oHminw]  SwboRae: 625 |bd

Modulation: No. of Carriers: 16

COATRERERTE > N o Carters: %5 %] CCC Table HF 2012.04.20 XML-Dokument
DRewgondsstied  pandwict: | 537 i CCC Table VHFUHF 2012.02.25 XML-Dokument

MU Designator: spaang: L [£] CCC Table VHFUHF-DIR 2012.02.25  XML-Dokument

Comments:  Guad2ms | PlotFrequency: = |Hz [#] CCC Table VHFUHF-SUB 20120225  XML-Dokument

o) [ conca |

Classifier-Code-Check Editor input template



W-Classifier

Automatic Signal Classification

W-CLASSIFIER Application in Conjunction with a Modern SDR

W-Classifier
o Modulation Classifier
T Baudrate/Symbolrate
Phase Plane
Time Diagram
HF VHF/UHF/SHF Satellite [

Digital 1/Q data
|

W-CODE
Code Check CCC
Data Decoding
Data Storage
l — USB20 — —_— Data Analysis
Software Defined
Radio SDR W-CODE
W-CLOUD Client
PC Windows® 7

| Digital 1/Q data

Digital 1/Q data

RX Frequency
Spectrum Display
Bandwidth
Functions

W-CLOUD
SERVER
(optional)

W-CODE and W-CLASSIFIER provides all functions required to analyze, decode and process radio data com-
munications throughout the radio spectrum from HF, VHF, UHF to SHF. W-CLASSIFIER accepts input from
the host built-in sound card, a number of SDRs, analog or digital audio outputs, WAV files, I/Q data or TCP/
IP streams.
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Automatic Signal Classification

W-Classifier-NB Technical Data

Sampling interval (Ts) 1.6 secor 3.2 sec

FSK-4 (F7B) 30 to 300 Bd, Shift < 3500 Hz

PSK 2/4 Variant A/B 30 to 3000 Bd
MIL/STANAG Classified to protocol

25-512 carriers
OFDM Tg/Tu=1/1to 1/8
> 25 Bd

Ts=1.6s:6to 60 Bd
Ts =3.2s:3to 60 Bd

FFT display of classified signals
Operation Continuous and single-pass mode
Classifier Code Check with look-up table

CW-Morse

W-Classifier-NB Quality of Modulation Classification

PSK 2/4 Variant A/B 100-2400 Bd 14 dB (Eb/NO)

CW-Morse 8-50 Bd 18 dB (Eb/NO)

W-Classifier-NB Accuracy of Measured Parameters

baud rate 0.2%
center frequency 0.15 % of baud rate
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W-Classifier

Automatic Signal Classification

W-Classifier-WB Technical Data

Sampling interval (Ts) 1.6 sec or 3.2 sec

4-FSK (F7B) 30 to 300 Bd, Shift <3500 Hz
PSK 2/4 Variant A/B 30 Bd to 60 kBd
MIL/STANAG Classified to protocol

25 - 512 carriers
OFDM Tg/Tu=1/1to 1/8
> 25 Bd

Ts=1.6s:6 to 60 Bd
Ts=3.2s:3to 60 Bd

FFT display of classified signals
Operation Continuous and single-pass mode
Classifier Code Check with look-up table

CW-Morse

W-Classifier-WB Quality of Modulation Classification

PSK 2/4 Variant A/B 100-2400 Bd 14 dB (Eb/NO)

CW-Morse 8-50 Bd 18 dB (Eb/NO)

W-Classifier-WB Accuracy of Measured Parameters

baud rate 0.2%
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WAVECOM® W74PC

W74PC offers four completely independent Digital
Down Converter (DDC) inputs at IF and AF level, ideally
suited for connection to narrowband and broadband
receivers and wideband down converters. W74PC
delivers a modern complete solution in classification,
decoding and monitoring with various interfaces in
hardware and software.
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W74PC

The Complete Solution for Decoding and Monitoring

W74PC Features and Facts

¢ W?74PC offers four high-quality DDC in- R G it e
. . e — s |
puts with wideband frequency range. [OnCime s ns o e - s M S (o T *

The DDCs extract the narrowband signal
of interest from a broadband input sig-
nal. The extracted signal is then used for
further analysis, decoding and recording

¢ W74PC card in a compact design: four
SMA connectors, each switchable to
AFIF (0-25 MHz) and IF 70 MHz by a mini
signal relay

¢ W74PC does not need a USB license
dongle. The key is integrated in the card

¢ W74PC provides all functions required
to analyze, decode, record and process
radio data communications throughout
the radio spectrum from HF, VHF, UHF
to SHF

¢ W74PC supports automatic classifica-
tion, code check, demodulation and de-
coding to content level of known signals
and predefined unknown signals

Classifier-WB display containing 24 identified signals

L
@

¢ The easy-to-use graphical user interface T T RN N VS VY | MY TAPES NI e e E
(GUI) with well-structured pull-down — ' I
menus allows an operator to rapidly get
familiar with W74PC decoder software

¢ A W74PC card can be controlled from
anywhere via the Internet, an Ethernet
LAN or a W-LAN

¢ W74PC supports remote control from
other applications using third party soft-
ware with TCP/IP and XML

¢ The implementation of complex systems
for monitoring is limited only by the per-
formance of the hardware and software

¢ System components can be individually
configured according to the require-
ments of the customer

Decoded Weather-FAX from HF
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W74PC

The Complete Solution for Decoding and Monitoring

Signal Sources and Devices

¢ The application processing the [Foes e
W74PC input is compatible to W- (O iy Fromtetiremsorrame port Speed bt (Bau)
CODE. The Device Selector sup- ORemote 127001 | [3328 | [N | %
ports a great number of input =3
interfaces and devices. W74PC oer Devices
supports dual IF inputs from 0 — B o v
25 MHz or 70 MHz +/-17.5 MHz ®I| — |" “'"':””"‘l'l —— \II — ‘
¢ W?74PC is a universal signal inter- ®| Dencss Il | [ weecomw-ciows sssooc a1 | [ nazseiz |
face and may be installed in any ol = I Il o e I W
PC with PCle x4 card slots 2{ ::: ” ” :: H }
¢ A number of other interfaces, e.g. ol Devieet ] I[ o Deve I ]
SDR 1/Q data or digital TCP/IP of it Il Il opers Il W
input streams using W-CLOUD, IP- ol - I I S— I 1
PXGF, Virtual Audio Cable (VAC) or WCLOUD
WiINRADIO Digital Bridge Virtual ncex | Remte nost | _Por | Auocomect | Encprion | Sound | Stms
Sound Card (VSC) are also availa- v S | (o] @@
ble with W74PC
(od. ] [ peete. ] [ Restar |

Device Selector in W74PC

¢ W74PC is configured with four
independent Digital Down Con-
verters (DDC) corresponding to
the well-known Software De-
fined Radio (SDR) technology
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W74PC

The Complete Solution for Decoding and Monitoring

Wide Range of Application

. ., LP - --H- Automatic Signal Classification

Clsier Code Check 95 Codehed

DEELEE A5 @ (Moo b - Bigr 2 @MEAE ¢ 1o+~ mm | o, [ o

COCSetings | | Classie Setings | Code Check Setings)

21500 26500 ~21b00 ~stoo 2800 3250 2250 a3to0 astoo (e

Signel Modulation centen shifs Spacing Baudzate Bandvidch Confidence
Signel 1 PSK-8A, STANAG-4285 NOR (USB) = 2400.05d 2400.082 s8s
signal 2 PSk-8A

Signal 3 PSK-8A, STANAG-4285 NOR (USB)

2399.956
2400.15d

08

: Data Decoding

188-1108,
188-1108,
1881108,

Code

eck finished... a4
ser Code Check E

Classifier finished... - ‘
I

— —
Offset: 1800 He Input:1Q (LEFTARIGHT)

i

S - Signal Analysis

1053 Bz ‘\
he2) 117 1643 2170 w

0 250 500, 780 1000 1250 1560 1750 2000 2250 2800 2750 3000 3250 3500 3750

P8 Bandwidthe 1900 Hz Center: 1643 Hz Offset 0 Hz Input AF (LE

4000 (Hz)

ode 2ace
eCIR 59569

PoZvEL 5678956789
PzvET 24567845678 @
ZvEr-1 24567845678

ZvET-2 5578335789 z

Bit Analysis

ANAN NN ¢

sdo 2doo 22bo 240 2600 2350 2000 2350 2450 2600 =1

oo m= |

— —
Center TTO0He Offset:0 Hz s AFFEL

: Extraction (Mask)
5-{#lest STANAG 4285 Descrambler
E]--st Symbol Transcoding
=[] Extraction (Mask)
- [@lest STANAG-4285 Delnterleaver
=-{Plest Stream setup for Viterbi
=[N viterbi

=
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W74PC

The Complete Solution for Decoding and Monitoring

Practical Application

Antenna
HF to SHF

Wideband IF
\ - 70 MHz
BW 30 MHz
Wideband Receiver
HF/VHF/UHF/SHF
‘ USB
Remote Control
(optional)

W?74PC and wideband receiver configuration

Antenna
HF to SHF
|
IF 8 kHz to

IE p 21.4 MHz
- or
¢ AF
Receiver
HF, VHF, UHF, SHF

IF 36 kHz
- or
AF

1C-9100 modified
HF, VHF, UHF, SHF

USB or RS-232
' Remote Control
(optional)

W?74PC and IF or AF configuration

Satellite Dish

[I% w =)
Downconverter
IF 70 MHz

— - 1

W74PC Card

W74PC on
— a (mobile) PC with
Windows® 7

W74PC Card

W74PC on
a PC with
Windows® 7
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W74PC

The Complete Solution for Decoding and Monitoring

Satellite Application

Inmarsat monitoring is an integral part
of the wide range of modes available
for the Wavecom suite of decoders.
W74PC decoder functions include

¢ Real-time voice (Inmarsat B and M), — — -
: Downconverter
data and fax decoding Band RHCP
¢ SAT-AERO decoding L —— —
. . Downconverter
¢ Remote control interface enabling L-Band RHCP
customers to build their own cus- e —
tomized monitoring system Downconverter
. C-Band RHCP
¢ Output can be fed to optional W-SAT
-email decoder S——
Downconverter
The Inmarsat system covers four ocean C-Band LHCP
regions, each served by a satellite. A IF Center 70 MHz
Network Coordination Station (NCS) in BW 35 MHz

each region assigns a free traffic fre-

quency, timeslot or logical channel to

the session between the Mobile Earth
Station (MES) and the Land Earth Sta-
tion (LES). After the session has termi-
nated, the frequency, time slot or logi-
cal channel is returned to the common
resource pool.

W74PC Card W74PC Card

WRC-03 Bands W74PC on
RS-485 Remote Control PC with
(optional) Windows™ 7
W-CLOUD
Remote Control
(included)
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W74PC

The Complete Solution for Decoding and Monitoring

W74PC Card Specifications and Technical Data

Connector SMA female SMA female
Bandwidth 5 kHz to 500 kHz 5 kHz to 500 kHz

Signal level 2 mVrms to 0.5 Vrms 20 mVrms to 2.5 Vrms
Input max sampling rate 98.304 MHz 98.304 MHz

Number of concurrent, independent inputs Four SMA connectors: AFIF/IF70#1 — AFIF/IF70#4,
each switchable by a mini signal relay

Weight 0.15 kg

Bus interface PCle x4 Link
2 Gbit/s
Case temperature range 0°Cto55°C

Relative humidity 10 to 90 % (non-condensing)
Dynamic range > 60 dB

Oscillator and clock

High stability temperature compensated crystal oscillator
Low phase noise clock distribution

License key Built-in license, no external USB dongle necessary
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WAVECOM® W-PCI

(LT TN T

W-PCI offers two completely independent Digital
Down Converter inputs (DDC) at IF and AF level,
ideally suited for connection to narrow and
broadband receivers and wideband down con-
verters. W-PCl delivers a modern complete
solution with various interfaces in hardware and
software.
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W-PCI

The Preferred Hardware Decoder

W-PCI Features and Facts

¢ W-PCI offers two high-quality DDC in-
puts with wideband frequency range.
The DDCs extract the narrowband
signal of interest from a broadband
input signal. The extracted signal is
then used for further analysis, decod-
ing and recording

¢ W-PCI card does not need a USB li-
cense dongle. The key is integrated in
the card

¢ W-PCI provides all functions required
to analyze, decode, record and pro-
cess radio data communications
throughout the radio spectrum from
HF, VHF, UHF to SHF

¢ W-PCl supports automatic classifica-
tion, code check, demodulation and
decoding to content level of known
signals and predefined unknown sig-
nals

JHE-DIR VHF/UHF-SUB _Satelite _Fax&Modems Options  Demodulator _ FavoritesConfigurationView  Window _ Help
Classficaton fniched.

Ao
(Mode] (mnayss] & ~ = B> . BMEE 2 &0 e o mmm

Offset 130 e Input 10 LEFTBRGHT) 1

Classifier-WB display containing 24 identified signals

¢ The easy-to-use graphical user inter- i uspne e o sam st o ettt S et -
face (GUI) with well-structured pull- e
down menus allows an operator to
rapidly become familiar with W-PCI
decoder software

¢ A W-PCI card may be controlled from
anywhere via the Internet, an Ether-
net LAN or a W-LAN

¢ W-PCI supports remote control from
other applications using third party
software with TCP/IP and XML

¢ The implementation of complex sys-
tems for monitoring is limited only by
the performance of the hardware
and software

¢ System components can be individu-

ally configured according to the re- Decoded Weather-FAX from HF
quirements of the customer
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W-PCI

The Preferred Hardware Decoder

Signal Sources and Devices

¢ The application processing the EETEEE e

input from W-PCI is compatible cor
with W-CODE. The Device Selec- @local - Hostaddress or name Fort Speedlimit Baud) g
O Remote  [127.001 | [z3253 | Mo -] por

tor supports a great number of

input interfaces and devices. W- ([ Connect | (pisconnect)

PCI supports dual IF inputs from - Server Devices

0 - 25 MHz or 70 MHz +/-17.5 o — - —

MHz s et ] whcrviz =3
¢ W-PCl is a universal signal inter- | peve ) | [ Wereomw-aowezoocvz0 ] [ muezsmaz |

face and may be installed in any g{ ::: H H :: ” }

PC with PCI 32-bit card slots o| - I I F— I ]
¢ A number of other interfaces, o Deneet I I No Deven I |

e.g. SDR 1/Q data or digital TCP/ g{ :‘: H H :: ” }

IP input streams using W-

CLOUD, IP-PXGF, Virtual Audio ~W-CLOUD

Cable (VAC) or WiNRADIO Digi- indes | Remote host || Por | Awocomect | Encyption | Sound | Status

tal Bridge Virtual Sound Card : : — : ; = : %

(VSC) are also available with W-

PCI

o ]
[ Gese |

Device Selector in W-PCI

¢ W-PCl is configured with two
independent Digital Down Con-
verters (DDC) corresponding to AFIF#1
the well-known Software De-
fined Radio (SDR) technology

AFIF#2
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W-PCI

The Preferred Hardware Decoder

Wide Range of Application

T —— Automatic Signal Classification

Clasifier Code Check - PS

— -
DSHLEE N5 @|(Mde (aayss) & v =2 2> * BMEAE ¢ % @ ~+ mmm ey i |
CCC Setings Classties Settrigs  Code Check Setings.
-23000 -20000 -25000 -20000 -=c00 ° s0oo 20000 25000 20000 ez
cam A
I : : : ; | z ; ; 3 !
- Data Decoding
‘ >
Classifier finished... 3
oot i
— b
Demodulator: 1Q ‘Bandwidth: 48000 Hz Offset: -1800 Hz. Input: IQ (LEFTERIGHT)
RR 0
PT 201022131303
pe 8335

ks us-acciz

55 Re: masl from o/s

e — . Signal Analysis

1053 He 7
G2 1117 1643 2170 L

AN

I
o 280 s00. 780 1000 1250 1560 1750 2000 2250 2500 2750 3000 3250 3500
o0 7 7““%‘771_”&7 Center- 1643 Hz "

4000, (z)

Offset: 0 Hz Input

Date
269569

25678956789
34567845678
34567845678
25678956783

i)

Bit Analysis

=-{@hest Symbol Transcoding
=[] Extraction (Mask)
- [@hest STANAG-4285 Delnterleaver
=-{@hest Stream setup for Viterbi
= [ viterbi
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W-PCI

The Preferred Hardware Decoder

Practical Application

Antenna Satellite Dish
HF to SHF

Downconverter

Wideband IF IF70 MHz
1 — 70 MHz — —
BW 30 MHz

Wideband Receiver

HF/VHF/UHF/SHF WopCl Card
I
uUSB W-PCI-LAN
Remote Control — W-PCI with
(optional) Windows® 7

W-PCI and wideband receiver configuration

Antenna
HF to SHF

IF 8 kHz to
' : 21.4 MHz
! T or
AF
Receiver — W-PCI Card
HF, VHF, UHF, SHF
IF 36 kHz
_ or —
AF

1C-9100 modified
HF, VHF, UHF, SHF

W-PCI or W-PCI-LAN

L USB or RS-232 - with Windows® 7

Remote Control

W-PCl and IF or AF configuration

57



W-PCI

The Preferred Hardware Decoder

Satellite Application

Inmarsat monitoring is an integral part of
the wide range of modes available for the
Wavecom suite of decoders. W-PCl decod-
er functions include

¢ Real-time voice (Inmarsat B and M), Downconverter

dat d fax decodin e fe
ataan g i

. Downconverter

¢ SAT-AERO decoding -Band RHCP
¢ Remote control interface enabling cus- S ]

. . . Downconverter

tomers to build their own customized C-Band RHCP
monitoring system P —

. Downconverter

¢ Output can be fed to optional W-SAT- C-Band LHCP

email decoder IF Center 70 MHz

BW 35 MHz

The Inmarsat system covers four ocean

regions, each served by a satellite. A Net- y—‘—\
work Coordination Station (NCS) in each
region assigns a free traffic frequency,
timeslot or logical channel to the session
between the Mobile Earth Station (MES)
and the Land Earth Station (LES). After the
session has terminated, the frequency,
time slot or logical channel is returned to
the common resource pool.

W-PCI Card W-PCI Card

WRC-03 Bands

_ W-PCl on PC
RS-485 Remote Control with Windows™ 7
(optional)
W-CLOUD
Remote Control
(optional)
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W-PCI

The Preferred Hardware Decoder

W-PCI Card Specifications and Technical Data

Connector SMA female SMA female
Bandwidth 5 kHz to 500 kHz 5 kHz to 500 kHz

Signal level 2 mVrms to 0.5 Vrms 20 mVrms to 2.5 Vrms
20 mVrms to 2.5 Vrms with 20 dB
attenuator (jumpered)

Input max sampling rate 92.16 MHz 92.16 MHz

Number of concurrent, independent inputs 2
AFIF#1 or IF70#1a or IF70#1b -with- AFIF#2 or IF70#2

0.15 kg

100 Mbytes/s

Conformity
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WAVECOM® W-PCle

W-PCle offers two completely independent Digital
Down Converter inputs (DDC) at IF and AF level,
ideally suited for connection to narrow and broad-
band receivers and wideband down converters. W-
PCle delivers a modern complete solution with vari-
ous interfaces in hardware and software.

61




W-PCle

The Preferred Hardware Decoder

W-PCle Features and Facts

¢ W-PCle offers two high-quality DDC
inputs with wideband frequency o - RRe  @ARE S # o -+ mm
range. The DDCs extract the narrow-
band signal of interest from a broad-
band input signal. The extracted sig-
nal is then used for further analysis,
decoding and recording

¢ W-PCle card does not need a USB li-
cense dongle. The key is integrated in
the card

¢ W-PCle provides all functions re-
quired to analyze, decode, record
and process radio data communica-
tions throughout the radio spectrum Classifier-WB display containing 24 identified signals
from HF, VHF, UHF to SHF

¢ W-PCle supports automatic classifica-
tion, code check, demodulation and
decoding to content level of known
signals and predefined unknown sig-
nals

Fie  WFModes \HF/UWF-OR \WF/UMF-SUB Stelte Far&Modems Optons Demodustor Favores Configuratin View Wndow Help

¢ The easy-to-use graphical user inter- s
face (GUI) with well-structured pull- I TR T N T
down menus allows an operator to g : f ; o
rapidly become familiar with W-PCle

¢ A W-PCle card may be controlled
from anywhere via the Internet, an
Ethernet LAN or a W-LAN

¢ W-PCle supports remote control from
other applications using third party
software with TCP/IP and XML

¢ The implementation of complex sys-
tems for monitoring is limited only by
the performance of the hardware
and software

¢ System components can be individu-
ally configured according to the re-
quirements of the customer

Decoded Weather-FAX from HF
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W-PCle

The Preferred Hardware Decoder

Signal Sources and Devices

 Ine aplcaton prosesing e (o — ==

input from W-PCle is W-CODE. Server
The Device Selector supports a @local - Hostaddress orname Fert Speed fmit Baud) _ q4)
. . ORemate  [177.001 | [222m2 ] (Mo -] eoe
great number of input interfaces
and devices. W-PCle supports
dual IF inputs from 0 — 25 MHz - Server Devices
or 70 MHz +/-17.5 MHz @"I‘”'“‘“ — e - —
¢ W-PCle is a universal signal in- @ | Deieh ] wecevi2 =0
terface and may be installed in © peicst I | [ Waecom w-c1000 Gopoc 20| [ niazesza |
any PC with PCle x1 card slots 2‘[ : H ]”[ “““’"‘“’:n“;:f""’m” H E ]l
¢ A number of other interfaces, o Deicat I I No Device I |
e.g. SDR 1/Q data or digital TCP/ o] Devicer ][ I No Devies I ]
[P input streams using W- g{ : ” H :: H }
CLOUD, IP-PXGF, Virtual Audio
Cable (VAC) or WiNRADIO Digital wclom
Bridge Virtual Sound Card (VSC) o | Remote nost | ot umcomssr | Encopton | Seuna | St
are also available with W-PCle 2| ko708 | (- M o
2 weloua73651 e M o (=
(ondd [ Deete ] _Restart |
[ Gose

Device Selector in W-PCle

¢ W-PCle is configured with two
independent Digital Down Con-
verters (DDC) corresponding to
the well-known Software De-
fined Radio (SDR) technology

AFIF#1

AFIF#2
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W-PCle

The Preferred Hardware Decoder

Wide Range of Application

e ———— Automatic Signal Classification
Tﬁﬁ‘gz-; 5 @ | (Mose) (Anayss] Yy a.si;» ‘afgguuziix“ - o | gy, Mu; !

(et ) (st St ) (cdarock St

tam &)

21500 26500 3250 2250 a3to0 astoo (e

Signel Modulation Spacing Baudzate Bandvidch Confidence
Signel 1 PSK-8A, STANAG 2400.08d s8s
signal 2 Pex-2a 40 2399.956 598
Signal 3 PSK-8A, STANAG-4285 NOR (USB) 2 2400.15d

: Data Decoding

~4285, STANAG-4481-FSK
285, STANAG-4481-2SK
c-1285, STANAG-1481-28K

Signal 1 - Table-Decected: MIL-185-1108,
Signal 2 - Table-Detected: MIL-188-110a,
Signel 3 - Table-Deteoted: M

Classifier finished...

Code Check £inished.

—
Demodulator 10 Bandvidth 48000 Hz Offset: 1800 He

r

bz 201022131303

—
Input:1Q (LEFTARIGHT)

i

b 833

ath poithlle bangaloze high

P .- Signal Analysis

1053 Bz
(48]

2 " PR

T
s00. 780 1000 1250 1500 1750 2000 2250 2800 2750 3000 3250 3500 3750 . 4000, (Hz)
P8 Bandwidthe 1900 Hz Center: 1643 Hz Offset: iz Input AF(LEFTeRIGHT) .

UM

2ace

eCIR 59569

PoZvEL 5678956789

PzvET 24567845678 @
ZvEr-1 24567845678

ZvET-2 5578335789

Bit Analysis

=-{¥test STANAG 4285 Descrambler
E]--st Symbol Transcoding
= [Z[i8 Extraction (Mask)
- [@lest STANAG-4285 Delnterleaver
=-{Plest Stream setup for Viterbi
=[N viterbi
- {38 Mirroring
...[@]ab] Asci1
UTF-8
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W-PCle

The Preferred Hardware Decoder

Practical Application

Antenna Satellite Dish
HF to SHF
| e —
Downconverter
Wideband IF IF 70 MHz
[ S 70 MHz — ]
BW 30 MHz
Wideband Receiver
HF/VHF/UHF/SHF W-PCle Card
|
USB W-PCle-LAN
Remote Control — W-PCle with
(optional) Windows® 7
W-PCle and wideband receiver configuration
Antenna
HF to SHF
|
IF 8 kHz to
IE i 21.4 MHz
3 or
¢ AF
Receiver o W-PCle Card

HF, VHF, UHF, SHF —

IF 36 kHz
—_ or —_
AF

1C-9100 modified
HF, VHF, UHF, SHF

W-PCle or W-PCle-LAN
with Windows® 7

USB or RS-232
' Remote Control —
(optional)

W-PCle and IF or AF configuration
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W-PCle

The Preferred Hardware Decoder

Satellite Application

Inmarsat monitoring is an integral part of
the wide range of modes available for the
Wavecom suite of decoders. W-PCle de-
coder functions include

¢ Real-time voice (Inmarsat B and M), Downconverter
data and fax decoding L-Band RACP
L P —
¢ SAT-AERO decoding Downconverter
R t trol interf bli L-Band RHCP
¢ Remote control interface enabling cus-

H . g N [=_m= —_—
tomers to build their own customized Downconverter
monitoring system C-Band RHCP

¢ Output can be fed to optional W-SAT- o
. Downconverter
email decoder C.Bard LHCP

The Inmarsat system covers four ocean IF Center 70 MHz
regions, each served by a satellite. A Net- BW 35 MHz
work Coordination Station (NCS) in each
region assigns a free traffic frequency,
timeslot or logical channel to the session
between the Mobile Earth Station (MES)
and the Land Earth Station (LES). After the
session has terminated, the frequency,
time slot or logical channel is returned to
the common resource pool.

W-PCle Card W-PCle Card

WRC-03 Bands
RS-485 Remote Control
(optional)

W-PCle on PC
with Windows™ 7

W-CLOUD
Remote Control
(optional)
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W-PCle

The Preferred Hardware Decoder

W-PCle Card Specifications and Technical Data

Connector SMA female SMA female
Bandwidth 5 kHz to 500 kHz 5 kHz to 500 kHz

Signal level 2 mVrms to 0.5 Vrms 20 mVrms to 2.5 Vrms
20 mVrms to 2.5 Vrms with 20 dB
attenuator (jumpered)

Input max sampling rate 92.16 MHz 92.16 MHz

Number of concurrent, independent inputs 2
AFIF#1 or IF70#1a or IF70#1b -with- AFIF#2 or IF70#2

0.15 kg

2 Gbit/s

Conformity
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WAVECOM® W-PCI-LAN

The W-PCI-LAN decoder offers all the functions of the
W-PCl decoder hardware and software plus all the ad-
vantages of a compact computer system. The device is
implemented in a ruggedized aluminium box. W-PCI-
LAN offers two completely independent Digital Down
Converter inputs (DDC) at IF and AF level. W-PCI-LAN
delivers a modern complete solution with various inter-
faces in hardware and software.
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W-PCI-LAN

Complete Decoder System

W-PCI-LAN Features and Facts

¢ W-PCI-LAN provides all functions re- st
. T e o e T e e e e
quired to analyze, decode, record e pp—— = |

and process radio data communica- -
tions throughout the radio spectrum |- . BER .
from HF to SHF |
¢ W-PCI-LAN offers automated or
manual monitoring of radio data and
voice communications from HF to

SHF bands
¢ W-PCI-LAN can be connected to a PC I
or notebook via LAN or may operate

as a stand-alone system. As the W-
PCI-LAN operates from 9-30 V DC
power sources, it is very well suited
for mobile use

¢ W-PCI-LAN offers two high-quality
DDC inputs with wideband frequen-
cy range. The DDCs extract the nar-
rowband signal of interest from a
broadband input signal. The extract- T ——
ed signal is then used for further e nhanh e - Julee kx4 -
analysis, decoding and recording — ;

¢ W-PCI-LAN supports Software De-
fined Radios (SDR), W-CLOUD, VSC,
standard VACs and all I/Q data or
digital inputs

¢ Built-in SSD (1 TB) suitable for wide-
band signal recording

i R e R TR
a0 E 3 = =1

Classifier-WB display containing 24 identified signals

¢ System components can be individu-
ally configured according to the re-
quirements of the customer

¢ W-PCI-LAN supports remote control
from other applications using third
party software with TCP/IP and XML

¢ A W-PCI-LAN decoder can be con- T ——————
trolled from anywhere across the
network, and its output can be sent Decoded Weather-FAX from HF
to one or more applications on the
network
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W-PCI-LAN

Complete Decoder System

Signal Sources and Devices

¢ W-PCI-LAN supports a great number [ e ==

of input interfaces and devices. The [ Server o
. . . . @ Local Host address or name Port Speed limit (Baud) w
application processing the signal ORemote  [1z7001 == = 5 o
sources and devices for W-PCI-LAN is
compatible with W-CODE (Bemen)
¢ A number of other interfaces, e.g. SDR I:.wm
I/Q data or digital TCP/IP input I Name | Comnectons | Device | Serist rumser
streams using W-CLOUD, IP-PXGF, g: e H : H e H —— :
Virtual Audio Cable (VAC) or WiNRA- ol — I I —— I |
DiO Digital Bridge Virtual Sound Card o Dol ll I o Device I |
(VSC) and built-in soundcard input of Davces J[ I NoDevse I |
with sampling rates of up to 192 kHz g: : ” ” :: ” :
are also available with W-PCI-LAN ol — I I — I l
¢ W-PCI-LAN is tested with a number of
SDRs, e.g. WiNRADIO G33DDC and W-CLOUD N
G39DDC, Grintek GRXLAN, Perseus, "':“'l S f;]' ”"" : E""g"" ' s‘i"" ':’E
netSDR, SDR-IP, Rohde & Schwarz and
MEDAYV LR2
¢ Supports direct digital 1/Q input and
output of WAV files with integrated [ace [ Do ] [ Restant |
Wavecom Media Player/Recorder [r—

Device Selector in W-PCI

¢ W-PCI-LAN offers two completely
independent DDC (Digital Down Con-
verter) inputs at IF and AF level from
0 — 25 MHz or 70 MHz +/-17.5 MHz.
The two DDCs extract the narrow-
band signal of interest from a broad-

AFIF#1

band input signal AFIF#2
¢ DDCs correspond to the well-known 6

Software Defined Radio (SDR) tech-

nology
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W-PCI-LAN

Complete Decoder System

Wide Range of Application

e — Automatic Signal Classification

Clssifies Code Check -5 Code Check ished NoR Ao 190226
DEHLEE A5 @ (Mo (Aayss] « v = Hi2r * BMEE 2 & @ -+ mmmm

Code Check Setings,

-23000 -20000 -25000. -20000 -sc00 o s0o0. 20000 23000 20000 ez)
can a
i
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Pro—y Vosulasaon Gencer e Spacing. Bavizater . Bemividchi | confadence —
signal 1 PSK-8A, STANAG-4285 NOR (USB)  -4143.1:z 2400.08d 0.082 88% s
sigel 2 ey ioss.5ee 2369028 239908 s

signal 3 PSK-8A, STANAG-285 NOR (USB)  9836.28z 2400.15d

. Data Decoding

5, STANAG-4481-SK
STANAG-4481-PSK
| STANAG-1481-PSK =

Signal 1 - Table-decect
Signal 2 - Table-Detect
Signel 3 - Table-Detected:

88-1108, Mri-188-1105,
-110A, MIL-188-1108,
-110a, MIZ-188-1105,

Classifier finished...

—
Offset 1800 Hz Input: IQ (LEFTBRIGHT)

Bangaloze high

7. A8PKIRg1obeemail. con> wroter

S i Signal Analysis

1053 8= 7
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20+
40|

T
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sode Baca B
zccix ssssss
woaver Ssersaseres
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Bit Analysis

sdo 2050 2zbo 2450 2650 2sbo 2000 230 24bo 260 )

=[] Extraction (Mask)
=-{¥kest STANAG 4285 Descrambler
= -@hst Symbol Transcoding
=[] Extraction (Mask)
- [@hest STANAG-4285 Delnterleaver
=)-{Phest Stream setup for Viterbi
- [ viterbi
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W-PCI-LAN

Complete Decoder System

Practical Application

Signal Classifier

Code Classifier
Antenna Data Analysis
HF to SHF — Data Decoding
Data Storage

Digital 1/Q data

=
Wk -

Spectrum Display
RX Frequency

Software Defined L Bandwidth
W-PCI-LAN ;
. Funct
Radio SDR W-PCl on unctions
Windows® 7
W-CLOUD
Remote Control
(optional)
A W-PCI-LAN and WiNRADIO SDR configuration
Antenna Satellite Dish Antenna
HF to SHF HF to SHF
| )
Downconverter |
IF 8 kHz to wg:(&:\'ﬂ IF 70 MHz
' — N4MHz Windows® 7 B 35 MHz Wideband Receiver
: C or HF/VHF/UHF/SHF
AF
Receiver
HF, VHF, UHF, SHF IF70MHz |
BW 30 MHz
IF 36 kHz
N or
AF
1C-9100 modified
HF, VHF, UHF, SHF
USB or RS-232 USB Remote Control
L Remote Control (optional)
(optional)

A W-PCI-LAN and IF receiver / downconverter configuration
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W-PCI-LAN

Complete Decoder System

W-PCI-LAN Computer Specifications and Technical Data

Weight 5.0 kg
AC power requirement (typical values) 100-240V, 50-60 Hz, 2 Amp.

Case temperature range -5°Cto 55°C
Relative humidity 10to 93 % (non-condensing)

Intel® Core™ i5-520M PGA Processor (3MB Cache)
Controller Mobile Intel® QM57 Platform Controller Hub

Hard disk (HDD) for operating system 250 GB, 7200, 64MB cache, 24h/7d

W-PCI-LAN 1 slot for W-PCI
1 slot free
Ethernet / LAN 2 x 10MB/100MB/1GB
Serial ports o
P 1 x RS232/422/485

Keyboard/Mouse 2 x PS/2 or USB

CE FC mvom (Bommmen o
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W-PCI-LAN

Complete Decoder System

W-PCI Card Specifications and Technical Data

Connector SMA female SMA female
Bandwidth 5 kHz to 500 kHz 5 kHz to 500 kHz

2 mVrms to 0.5 Vrms
Signal level 20 mVrms to 2.5 Vrms with 20 dB 20 mVrms to 2.5 Vrms
attenuator (jumpered)

Input max sampling rate 92.16 MHz 92.16 MHz

. . 2
I8P @7 @A T, (e e s IS AFIF#1 or IF70#1a or IF70#1b -with- AFIF#2 or IF70#2

Weight 0.15 kg

100 Mbytes/s
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WAVECOM® W-PCle-LAN

The W-PCle-LAN decoder offers all the functions of
the W-PCle hardware and software decoder plus all
the advantages of a compact computer system. The
device is implemented in a ruggedized aluminium
box. W-PCle-LAN offers two completely independent
Digital Down Converter inputs (DDC) at IF and AF lev-
el. W-PCle-LAN delivers a modern complete solution
with various interfaces in hardware and software.
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W-PCle-LAN

Complete Decoder System

W-PCle-LAN Features and Facts

W-PCle-LAN provides all functions
required to analyze, decode, rec-
ord and process radio data com-
munications throughout the radio
spectrum from HF to SHF
W-PCle-LAN offers automated or
manual monitoring of radio data
and voice communications from HF
to SHF bands

W-PCle-LAN can be connected to a
PC or notebook via LAN or may op-
erate as a stand-alone system. As
the W-PCle-LAN operates from 9-
30 V DC power sources, it is very
well suited for mobile use
W-PCle-LAN offers two high-quality
DDC inputs with wideband fre-
quency range. The DDCs extract
the narrowband signal of interest
from a broadband input signal. The
extracted signal is then used for
further analysis, decoding and re-
cording

W-PCle-LAN supports Software De-
fined Radios (SDR), W-CLOUD, VSC,
standard VACs and all I/Q data or
digital inputs

Built-in SSD (1 TB) suitable for
wideband signal recording

System components can be individ-
ually configured according to the
requirements of the customer
W-PCle-LAN supports remote con-
trol from other applications using
third party software with TCP/IP
and XML

A W-PCle-LAN decoder can be con-
trolled from anywhere across the
network, and its output can be
sent to one or more applications
on the network

File HF-Modes VHE/UHF-DIR VHE/UHF-SUB Satelite Fax&Modems Options Demodulator _Favorites Configuration View Window _Help
Classifier-WE DIR - Manual Mode Classification finished Auto 110926 1

DEHLEE A2 @ (Moo (] « >~ Higr & BMAR 2 R0 a |+ mm

gupnpnpgeagglf (i 5
BEREREE e R

Classifier-WB display containing 24 identified signals

e SR Seette o Mo ~Optons_Democuitne _ Povoties _ Oonfiguation: View Wodow: 1

WEATHER-FAX _ S0} TI0C S oe: {¥adhe Hss
DS Endd N0 @ (Mo (aas] « - = Rig> S OMERE 2 8 &0 | @ - WD gy 0

Decoded Weather-FAX from HF
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W-PCle-LAN

Complete Decoder System

Signal Sources and Devices

¢ W-PCle-LAN  supports a great

FT— x)
number of input interfaces and B

Server

devices. The application pro- @local  Hostaddress or name Port SpecdimitBoud) g4
cessing the signal sources and ORemote 12001 JEE | (no e
devices for W-PCle-LAN is com-
patible with W-CODE  Server Devices

¢ A number of other interfaces, e.g. 17 o dece | _ |
SDR 1/Q data or digital TCP/IP Y — L e [ e
input streams using W-CLOUD, IP- o] Devicsts i I NoDevice i ]
PXGF, Virtual Audio Cable (VAC) or ol == I /] NoDevee /] |
WINRADIO Digital Bridge Virtual g{ = H H = H }
Sound Card (VSC) and built-in ol o I | — | |
soundcard input with sampling of Devica I I No Device I ]
rates of up to 192 kHz are also of == I I v I ]
available with W-PCI-LAN

~w-CLouo

o W-PCle-LAN is tested with a num- Index | Remats nost | Pom | Aumconnect | Encypton | Sound | Stams

ber of SDRs, e.g. WIiNRADIO 1| o | [ezomo ) CORCRE

G33DDC and G39DDC, Grintek
GRXLAN, Perseus, netSDR, SDR-IP,

Rohde & Schwarz a‘n.d MEDA\{ LR2 r—g—
# Supports direct digital 1/Q input

and output of WAV files with inte-
grated Wavecom Media Player/
Recorder

Device Selector in W-PCle

¢ W-PCle-LAN offers two com-
pletely independent DDC
(Digital Down Converter) inputs AFIF#1
at IF and AF level from 0 — 25 :Zg::
MHz or 70 MHz +/-17.5 MHz.
The two DDCs extract the nar-
rowband signal of interest from
a broadband input signal IF70#2

¢ DDCs correspond to the well-
known Software Defined Radio
(SDR) technology

AFIF#2
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W-PCle-LAN

Complete Decoder System

Wide Range of Application

e — = Automaic Signal Classification

(Clasiier Code Check -PS Code Check finiched. NOR Auo 190225 !
|

DSELEE A5 @ (Mo b & > Bige 0 @MEE ¢ &0 0|+ mmw o, [ o

COCSetings | | Classie Setings | | Code Check Setings)

e

signal Modulation centen shage Spacing Bevdrace Sandiadch confidence

Signel 1 PsK-8a, STANAG R (USB)  -4143.182 2400.0a -omz s8s

Signel 2 Por-8A 4085582 2399558 soe .
signal 3 PSK-8R, STANAG-4285 NOR (USB)  9836.2Hz 2400134 EEN Data Deco dlng
7 — v

Signal 1 - Table-Decected: MIL-185-1108,
Signal 2 - Table-Detected: MIL-188-110
Signal 3 - Table-Detected: MTL-188-110A,

88-1105, o8
88-1105, PSK8_:

~4285, STANAG-4481-FSK
285, STANAG-4481-PSK
285, STANAG-1481-2SK A

Classifier finished...

Code Check £inished.

-y

=
Offset: 1800 He Input: 10 (LEFTARIGHT)

r

bz 201022131303

b 833

bangaloze high
sand

S— - Signal Analysis

(48]

1117 1643 2170 w

T
o 250 500, 750 1000 1250 1560 1750 2000 2250 2800 2750 3000 3250 3500

4000, (Hz)
P8 Bandwidthe 1900 Hz Offset:0 iz —

Input AF (LEFTRIGHT)
NUM

(@amagE | Mode Daza

PeCIR 59569

PozvEL 45678956789

PzvEL #4567845678 ’%
ZvEr-1 2557245578

zvEr-2 45678936789

Bit Analysis

]| /M/\_;ﬁ

=1

— —
Center 0 e Offet 0t Input AFEEL

=-{#hest Symbol Transcoding
=-[@[i84 Extraction (Mask)
- [@lest STANAG-4285 Delnterleaver
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W-PCle-LAN

Complete Decoder System

Practical Application

Signal Classifier
Code Classifier
Data Analysis

Data Decoding

Data Storage
Digital 1/Q data

SDR User Interface
— USB —— ] 7
l e Spectrum Display

RX Frequency

Antenna
HF to SHF

Software Defined L Bandwidth
Radio SDR vapf): 5:3:\‘ Functions
Windows® 7
W-CLOUD
Remote Control
(optional)
A W-PCle-LAN and WiNRADIO SDR configuration
Antenna Satellite Dish Antenna
HF to SHF HF to SHF
! Downconverter |
IF 8 kHz to WEE:;‘)—?N IF 70 MHz
' __ 214MHz Windows® 7 BW 35 MHz Wideband Receiver
: ( or HF/VHF/UHF/SHF
AF
Receiver
HF, VHF, UHF, SHF —— IF70MHz |
BW 30 MHz
IF 36 kHz
R or
AF
1C-9100 modified
HF, VHF, UHF, SHF
v USB or RS-232 USB Remote Control
L Remote Control (optional)
(optional)

A W-PCle-LAN and IF receiver / downconverter configuration
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W-PCle-LAN

Complete Decoder System

W-PCle-LAN Computer Specifications and Technical Data

Weight 5.0 kg
AC power requirement (typical values) 100-240V, 50-60 Hz, 2 Amp.

Case temperature range -5°Cto 55°C
Relative humidity 10to 93 % (non-condensing)

Intel® Core™ i5-520M PGA Processor (3MB Cache)
Controller Mobile Intel® QM57 Platform Controller Hub

Hard disk (HDD) for operating system 250 GB, 7200, 64 MB cache, 24h/7d

1 slot for W-PCI

AR 1 slot free
Ethernet / LAN 2 x 10MB/100MB/1GB
Serial ports Sedlirey:

P 1 x RS232/422/485

Keyboard/Mouse 2 x PS/2 or USB

CE FC wim (Brotme=
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W-PCle-LAN

Complete Decoder System

W-PCle Card Specifications and Technical Data

Connector SMA female SMA female
Bandwidth 5 kHz to 500 kHz 5 kHz to 500 kHz

Signal level 2 mVrms to 0.5 Vrms 20 mVrms to 2.5 Vrms
20 mVrms to 2.5 Vrms with 20 dB
attenuator (jumpered)

Input max sampling rate 92.16 MHz 92.16 MHz

Number of concurrent, independent inputs 2
AFIF#1 or IF70#1a or IF70#1b -with- AFIF#2 or IF70#2

0.15 kg

2 Gbit/s

Conformity
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WAVECOM® W-BitView
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Today, the possibility to analyze and process demodulated
signals with unknown protocols is important. W-BitView is
a standalone application for analyzing unknown signal; sig-
nals with unknown protocols can be further analyzed and
processed to retrieve the transmitted data. The software
can also be used as a postprocessor for decoded data.
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W-BitView

Bit Stream Analysis Software

W-BitView Overview

Direct data import from the W-PCI, W-PCle, W
-CODE, W61PC or W51PC decoder

.NET application

User can add own functions (MatLab or C#)
Offline, stand-alone application

Bit manipulation tool

Bit display tools (text, graphics)

Multiple analyses may be processed simulta-
neously

® & & & o o

What is Bit Analysis?

Bit analysis is the process of finding patterns in a
seemingly random and incoherent stream of bits.
The goal is to transform the bit stream into clear
text, or into reliable, cryptographic text, for fur-
ther processing — these objectives require that all

What W-BitView Offers

BitView enables the user to analyze bit streams.
The range of available functions includes the dis-
play of a bit stream in various formats, simple bit
stream manipulations, as well as statistical and
mathematical functions, and functions based on
coding theory. The tools are directed at users with
experience in both coding theory and mathe-
matics; in particular, to fully exploit some of the
more complex functions a comprehensive mathe-
matical knowledge is a requirement.

steps, including the
logged as is

All analysis and processing
necessary parameters involved, are

¢ Auto-update functionality

*

* & & o o
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Report generator for parameter and data
(ASCII or XML)

Drag and drop of functions
Re-arrange functions in tree view
Nested docking

Auto hide

Toolboxes for all functions

framing, protocol overhead, checksums, and other
extraneous data should be removed. The BitView
provides the user with a set of sophisticated and
highly specialized tools to ease and accelerate this
process, and facilitate the recovery of useful data.

each function used and its parameters. The log
file is saved in ASCII (XML) format as may be edit-
ed with most text editors. It may be loaded to re-
peat the saved analysis steps, which enables anal-
ysis sessions to be documented and stored for lat-
er automatic rerunning, without user intervention.

The W-BitView Tool is an excellent companion to
other Wavecom decoder products. W-BitView is a
native .NET C# Winforms application. W-BitView
offers the important feature of using custom pro-
ject templates and all MATLAB Toolboxes.



W-BitView

Bit Stream Analysis Software

Using W-BitView

The initial steps in the bit analysis process de- the signal, e.g. baud rate and frequency shift.

pend on what is known about the signal, and on Using the autocorrelation function will tell the

the skill and experience level of the use. Prior operator whether the bit stream contains re-
knowledge of the source, language, frequency, peating patterns, e.g. synchronization words,
modulation mode, time of capture, etc. are use- HDLC flags or start-stop bits.

ful pieces of information which may facilitate the

analysis of the bit stream. While the Wavecom decoders contain a wealth

of tools and modes, their focus is on real-time
analysis; BitView gives the user the opportunity
to analyze and experiment repeatedly offline
with captured data in order to recover the signal
content.

The various classification tools available from the
Wavecom decoders should then be used. These
allow a fully automatic determination of modula-
tion type and coding format, or at least the de-
termination of certain essential parameters of

: File Edit View Window Tools Setup Help
I] 2 Hd 3 ‘ > A ‘
New Open Save Print Help Hﬁoq Pmpaw Recalc qun

dtracti i M ng ASCIL /%, POCSAG 1200 Baud ¥ X
111113131133331313331313331333313331713333311331313313013133111313311311 4

1011111113113111310111131311313313131113131311310111113113111111011111111111 Stop

1111111111111111111111111011111111111111111111111110111101111 ‘

1110111 10000000000000000000000000000 B« » ¢ 8
Import Server Selection

( )000000000000000001010
1010101010101010101010101010101010101010101010101010101010101
0101010101010101010101010101010101010101010101010101010101010
1010101010101010101010101010101010101010101010101010101010101
0101010101010101010101010101010101010101010101010101010101010
1010101010101010101010101010101010101010101010101010101010101
0101010101010101010101010101010101010101010101010101010101010
1010101010101010101010101010101010101010101010101010101010101
0101010101010101010101010101010101010101010101010101010101010
1010101010101010101010101010101010101010101010101010101010101
0101010101010101010101010101010101010101010101010101010101010
1100000110010110111101010001001111101101111110011000001110110
0111011110100111110010110010110100100011100000110000000100001
0011010001110101000101001100101110101010110011101001100000101
1100110110001000111110011000010101000011100110101101110000110
0110100101010000101000101000110000001101000010101000011110100
0111101101011101000000100010010011101010101100010000110000010
0100011001010111010001001100000011100100000110011100111001101
1001100001011010000111010000111101001001100010101110110011010
0001100110100001010100010011011000110000110101001110001111000
0011001011011110101000100111001011110000010001101000011110010
1000001100110000101011011101010000011110101000110001001110100 .
10N01010AN1110NA111010A0TNANNTINT111011N1N1NINANNTANTNANTINANTTIIANTIAN
0000.0010H FE EECFF EEOFF EFFF EFFE EFEOFF EEFF EFEFF EF
0000.0020H EF EF TP FF ¥F EF TP FF ¥F FF FP FF ¥V FEF P FF
0000.0030H FEREFE PR FE REFE R FE R R FE RO R
0000.0040H FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0000.0050H FF FF FF FF DF FF FF FF FF FF FF FF FF FF FF FF
0000.0060H EF EF FF ¥ EF EF® EF EF F7. EF EF FF FF EF® FF FF
0000.0070H EEED FRET EFIRE ECOEF EF RE FRFF FFRE ETFEF
0000.0030H F7 EF FF FF FF FF FF EF FF F7 FF FD FF DF FF F7
0000.0090H FF FF FF FF FE FF FF 7B BF 03 00 00 00 00 00 00
0000.00R0H 00 00 00 00 00 00 00 54 55 55 55 55 55 55 55 55
0000.00BOH 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55
0000.00COH 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55
0000.00D0H 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55
0000.00EOH 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55 55
0000.00F0H 55 55 55 55 83 69 AF C8 B7 9F C1 CD BD 7C 9A 96
0000.01008 38 18 10 B2 BA A2 4C 57 CD 65 DO D9 88 CF 50 E1

[Cursor Pos: Ln=1, Col=1 lmm"l?a.mdcrmo Il i |

RCI Timeout [s]
Recording Duration

Decoder Bitstream Type
IP Address W61PC | 127.0.0.1
Port Number W61PC | 33234

W61PC Card/Device Number

1'111'1'1|1*1

POCSAG Decoding Example

87



W-BitView

Bit Stream Analysis Software

Custom Functions

The user may expand the functionality of BitView
by adding custom functions developed in Visual
Studio C# .NET. Project templates are included with
the BitView package. The user may use these tem-
plates as a starting point for his development work.
The .NET DLL templates come in two flavors, with
and without MATLAB linking. This feature allows

MATLAB™ Runtime Library

MATLAB includes numerous toolboxes
with several thousand functions for a
multitude of applications. One such
toolbox is called the Communications
Toolbox including error detection and
correction, interleaving, modulation
and demodulation, equalizing and
many other functions. Similar func-
tions developed in C# are also found in
BitView, e.g. a Reed-Solomon Decoder.
Although complex features like block
code analysis are found in MATLAB,
they must be developed by the user in
the proprietary programming language
of MATLAB. To do so the built-in func-
tions are used. For instance way a clev-
er student has in this way developed a
MATLAB program for the analysis of
block codes and convolutional codes,
which was published with his master
thesis. This feature would have been
very difficult to realize in .NET C# and
was the reason for the integration of
MATLAB in W-BitView. For the experi-
enced MATLAB user this combination
is very useful.

88

bit stream manipulation in MATLAB to be included
in a custom function. The procedure is described in
detail in the BitView manual. A MATLAB Runtime is
installed together with BitView and is required in
order to allow a MATLAB function to work in a .NET
environment without the user acquiring a com-
plete MATLAB system.

Easan | 5 s x | I
% ASCII _rscodedZMxlBsbm AH
function H = dvbs2ldpc(R) 2 )2
$DVBS2LDPC Low-density parity-check [E =

codes from the DVB-S.2 standard.

% H = DVBS2LDPC(R) returns the
parity-check matrix of the LDPC code
with code =
% rate R from the DVB-S.2 standard. H
is a sparse logical matrix.

%
% Possible values for R are 1/4, 1/3,
2/5, 1/2, 3/s5, 2/3, 3/4, 4/5, 5/6, 8/9,
% and 9/10. The block length of the
code is 64800.

%

ASCIT Format | _ssit

Character Count | 43992

Example:

%
k]
£ H = dvbs2ldpc(3/5);

% spy(H); % visualize the location
of nonzero elements in H

% henc = fec.ldpcenc (H);

%

%

%

S

hdec = fec.ldpcdec(H);

See aloo FEC.IDRCENC, FEC.IDPCDEC, | GuebmenMNENRN
PY.
&-|Z) rscoded204x188.bin

% Copyright 2006 The MathWorks, Inc. V] General Reed-Solomon

% SRevision: 1.1.6.2 $ S$Date: =W Mirroring
2006/11/11 22:36:14 $ B s

lenCodeWord = 64800;
codeword for DVB-8.2
NB = 360; % Node indices parameter for
DVB-8.2.

% Length of

numInfoBits = lenCodeWord * R;
numParityBits = lenCodeWord -
numInfoBits;

[ctl, ct2] = getchecknodetable (R);

ckl = nodeindices(ctl, numParityBits,
NEB) ;
ck2 = nodeindices(ct2, numParityBits,
NB) ;

e el M2 o) o2 1 1)

Reed-Solomon Example



W-BitView

Bit Stream Analysis Software

Flow chart with VDL-M2

W-BitView Analysis Set Examples
Analysis_BCH63_51 Analysis_BVTest.zip
Analysis_ConvDataR1-2-K7 Analysis_Packet-300_2-V11
Analysis_ RUM-FEC_164_Scrambled Analysis_s4285 5N1_V11
Baudot150 Fec-a-96-sreg72
GenPseudo LargeReedSolomon204-188NEW
NewDepuncturingTest pocsag1200Baud

Example psk-31 reed-solomon-testNEW
rumfec-164 sitor-A
Stanag Scrambling sequence Stanag4285-600-long-new
Stanag4285Simulation_300bps_long Stanag4285Simulation_1200bps_long
Stanag4285Simulation_2400bps_long Stanag4285Simulation_2400bps_long_Noise
Stanag4285Simulation_2400bps_short unzip
vdI2newRS
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W-BitView

Bit Stream Analysis Software

W-BitView Toolbox Functions

De-Stuffing (HDLC)
Mirroring

Rotation

Shift

Polarity
De-Interleaving Block
De-Interleaving Stream
AND/OR/XOR/NOT
AND/OR/XOR/NOT Range
Extraction (Mask)
Extraction (Range)
Cutting

Bit Manipulation

CRC (1...32)

CRC-8

CRC-10

CRC-12

CRC-16

CRC-CCITT

CRC-32

Parity (Even/Odd/Mark/Space)
Parity from H-matrix

Parity from polynominal

Descrambler Descrambler (PN)

CRC & Polynomial




W-BitView

Bit Stream Analysis Software

W-BitView Toolbox Functions

ARQ-E SITOR

FEC-A BAUER
Channel Decoding (Protocol) HNG-FEC RUM-FEC

ITA-3 (M.342) ITA-5
PSK-31 (Varicode)

Analysis Tools Symbol Statistics Autocorrelation
Y Signal Duration Bit Sync Analysis

W-BitView Properties and Configuration

Configuration Input Server

Bit Counter

Graphic Display Configuration

Bit & Text Display Configuration

File Information

Graphic Layout Configuration

HexView Configuration

Input Device Configuration for W-CODE or W61PC

Function
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WAVECOM® W-SAT-email-Decoder

Ll

‘l"""lll"lll""l"ﬂ

Satellite communications systems play an increasingly

important role in today’s communication networks,
carrying voice, fax, and data signals. The Wavecom
Satellite Email Decoder is a standalone application
which can decode data streams acquired from a wide
range of different satellite reception equipment.
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W-SAT-email-Decoder

Satellite e-mail Extractor

W-SAT-email-Decoder Overview

The W-Sat-email-Decoder takes
as its input a session file and the
corresponding text files, as pro-
duced by a Wavecom decoders,
or any text file from an external o4 >

source containing emails. | Serial No. Start Time Duration

After protocol decoding and pos- 606029620 2010-07-2915:0313 57
sible decompression, the email(s) 606029620 2010-07-2915:04:20 432
and possible attachment(s) are 606029620 2010-07-29 15:11:52 4
output as files. e

: .20 1512:27
The decoding process is fully au- w

tomatic, and so excellent decod-

ing results can be achieved with -ﬁl.e_mpff_,,_.- ! i
almost no user interaction — all _ To:
the user has to do is to load the | 02_Delivery-Status.tat Subjec
data files. With the user-friendly 03_RFCB822-Headers.txt Date:
GUI (see screenshot above), data 04_641248.t¢t

files may be loaded individually has been ¢
or by directory into the decoder,

after which the decoding process To:
starts. QI —T— P || —
Once decoding has completed, Ready

the user can read email contents
and browse any attachments.
Status messages offer an easy-to-
interpret indication of the suc-
cess of the decoding.

Email text and attachments (pictures, PDF files, spread-
sheets, etc.) can be extracted from the data streams and
saved.

Metadata for each data stream, such as MES ID and mode, is provided by a session list file automati-
cally generated by the Wavecom INMARSAT or other Satellite decoders. The file may also be manual-
ly edited by the user according to his particular requirements.
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W-SAT-email-Decoder

Satellite e-mail Extractor

W-SAT-email-Decoder Application

MS-RAS PPP Explanation

PPP (Point-to-Point Protocol) is not an email appli-
cation, but a transport protocol for upper layer
protocols including TCP/IP and various email appli-
cation protocols. The Wavecom Satellite Email De-

What do | need ?

To produce the data files to be decoded, two sys-
tem components are necessary: An adequate satel-
lite receiver system, and a decoder to produce the
data stream from the received signal (see the appli-
cation notes).

Wavecom recommends its W-PCle, W-PCI and W-
CODE decoders. However the Wavecom Satellite

W-SAT-email-Decoder DLL

For advanced users who wish to integrate the sat-
ellite email decoding library into their own soft-
ware environment, Wavecom offers a DLL interface

95

¢ AMOS (Mails and attachments) ¢ se@COMM (Iridium)

¢ Dualog ¢ SkyFile (Mails and attachments)
¢ GlobeWireless (Mails and attachments) ¢ UuCP

¢ GTMail ¢ UUPlus (Iridium)

¢ MS-RAS PPP ¢ Xdatos (Iridium)

¢ Rydex (Mails and attachments) ¢ ZModem

coder decodes PPP sessions and converts them in-
to PCAP-formatted files. This allows PPP sessions to
be further examined using WireShark — an open
source protocol analysis application.

Email Decoder is compatible with other decoders
able to store decoded data in a supported file for-
mat. For details on supported file formats, please
refer to the appropriate Wavecom decoder manu-
al.

upon request. The DLL allows the developer to ac-
cess the decoders from his own application.
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WAVECOM® W-Signal-Library

19 files; 754,020,352 bytes

C:\[ Audio ]\HF-MODES\MIL-STANAG\HF-ACARS
HD-ACARS (New York) (3).wav

HF-ACARS Island (1).mp3

HF-ACARS (Bahrein).wav

HF-ACARS (Canary Island).wav

HF-ACARS (Iceland).WAV

HF-ACARS (New York) (1).wav

HF-ACARS (New York) (2).wav

HF-ACARS (New York) (3).mp3

8 files; 45,850,828 bytes

C:\[ Audio ]\HF-MODES\MIL-STANAG\LINK-11
LINK-11 (1) .wav

LINK-11 (2).WAV

LINK-11 (3).WAV

LINK-11 (4).wav

LINK-11 (5).mp3

LINK-11 (PSK-4).wav

LINK-11 (SLEW) (1).wav

LINK-11 (SLEW) (2).wav

Linkll (USB).wav

The identification of signals is one of the main objec-
tives of signal monitoring and surveillance. Thus the
W-Signal-Library collection of reference signals is a
must for comparative analysis, training of operators
or performance tests of equipment and software ap-
plications.
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W-Signal-Library

A Collection of Reference Signals

W-Signal-Library Features

4l HF-MODES ¢ Hundreds of source and channel encoding formats
> B FSK .
o WlaGraphik Modes & CW ¢ Numerous modulation formats
> MFsK ¢ All frequency ranges from VLF to EHF represented
b STARKG + Size of recorded signals about 40 GB
> OFDM
> Wb psk ¢ WAV format

bl RADAR-JAMMER-VOICE
b M) SOFTW/ARE DEFINED RADIO
J0 TESTFILES
) LISTING
> Jd MODEM's F&X-G3
) New Audio Files

GW OFDM (26 - CARRIER).WAV
GW OFDM (28 - CARRIER).WAV

> “ SATELLITE GW OFDM (3).wav
GW OFDM (30 - CARRIER).WAV
4 ) VHF-UHF DIR GW OFDM (4).wav
‘H AIS GW OFDM (5).wav
GW OFDM (6).WAV
M ApCO-25 GW OFDM E7;,wav
Y GW OFDM (8).wav
& DCS-SELCAL GW OFDM (Error free) (1).wav
N DMR GW OFDM (Error free) (2).wav
Wi DP-6000 20 files; 107'914'032 bytes
dPMR
x C: \[Audio] \ HF- MODES\ OFDM\ OFDM UNKNOWN
) DRM OFDM 44.5 Bd.wav
D-STAR
ﬁ ERMES 1 file; 9'288'682 bytes
'H FLEX C: \[Audio] \ HF- MODES\ OFDM\ OFDM_112
OFDM_112_22.2 (22.2 Bd, Pilot Tone) (1).wav
Ml GOLAY-GSC OFDM_112_22.2 (22.2 Bd, Pilot Tone) (2).wav
A Gsm
)} MOBITEX-8000 W-SIGNAL-LIBRARY Page 33
) MODACOM
) WON
(J) PACKET-9600
J POCSaG
W SENAO
J TETRA ) ) )
Ul TETR&POL The signals of this unique col- as selective call signals.
i vDL-M2 lection have been recorded

\J) WHF-UHF DIR VARIOUS
4 J) VHF-UHF SUB

from real transmissions across
the entire radio spectrum

The signals may be played
back using the built-in media

0 acars player of the Wavecom suite
& amis fr.om VLF_ to EHF' across a.II. ra- of decoders, allowing instant
i s dio Services, ﬁXEd_' maritime classification and analysis or
&l FMs-BOS mobile, land mobile, civilian

J} GMDSS-DSC WHF
) MOBITEX-1200

and military and including all

any other analysis tool or play-
back application to process

3 MPT-1327 types of modulation formats, the WAV files.

U NMT-450 source and channel encodings, ) )

& NMT-300 encrypted and clear text. The current size of the library
Ul NWR-SAME is approximately 40 GB and it

M} PACKET-1200
b SELCAL ANALOG
A VHF-UHF SUB VARIOUS

B

) ZVEL-VDEW

In addition, W-Signal-Library
contains a comprehensive col-
lection of fax and modem
communication signals as well
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is updated regularly. The sig-
nal library is available on a 64
GB USB-Stick.



W-Signal-Library

A Collection of Reference Signals

Example setup for digital 1/Q recording using W-CODE and a SDR

AN

Recorder/Player

VHF/UHF/SHF  Satellite
| | | oo
|W¥ﬁ e
Software Defined
Radio SDR W-CODE

PC Windows® 7

RX Frequency
Spectrum Display
Bandwidth
Functions

SDR Software

In-phase and quadrature (1/Q) signal

Advanced modulation formats require that both
the phase and amplitude of the demodulated sig-
nal is analyzed. The standard analysis method and
also the less suitable method interprets a signal in
polar coordinates, i.e. in both magnitude and an-
gle. However, it is much easier to analyze a signal
by decomposing it in its in-phase (sine) and quad-
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Wideband
Digital 1/Q

Media Recorder

I PRGN ) N
e 10, 2o

Media Player

<

o0 148, e

Narrowband
Digital 1/Q
Recorder/Player

Signal Classifier
Code Classifier
Data Analysis
Data Decoding
Data Storage

W-CODE Software

rature (cosine) components. Since these signals are
orthogonal the decomposition effectively creates
two independent signals occupying the same spec-
tral space. The two signals may then be investigat-
ed in just magnitude or in both magnitude and an-
gle.
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WAVECOM Product Series WAVECOM

The Complete Solution for Decoding and Monitoring RARHRICHTENTEDE NI
Since thirty years Wavecom Elektronik AG has de- munication may be arbitrary, but commonly con-
veloped, manufactured and distributed high quality tains text, images and voice. The company is inter-
devices and software for the decoding and retrieval nationally established within this industry and

of information from wireless data communication maintains a longstanding, world-wide network of

in all frequency bands. The nature of the data com- distributors and business partners.

Product Information

Datasheets http://www.wavecom.ch/brochures.php

Documentation http://www.wavecom.ch/manuals.php
Software warranty One year free releases and bug fixes, update by DVD

Prices http://www.wavecom.ch/contact-us.php

System Requirements

P4 Dual-Core 2.4 GHz Core i5 or Core i7 2.8 GHz

Windows XP Windows 7 32-bit or Windows 7 64-bit

Distributors and Regional Contacts

@ WAVECOM ELEKTRONIK AG, Hammerstrasse 8
WAVECOM 8180 Buelach, Switzerland
Phone +41 44 872 70 60 Fax +41 44 872 70 66
E-Mail: sales@wavecom.ch
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