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W-CODE is the first softwaianly decoder in the weknown line of WAVECOM® decoders.

W-CODE is designed to work with your existing equipmeot proprietary hardwares required. Is design
allows seamless integration with SDR (Software Defined Radio) receiegidinglQ data or digital audio

outputs,with TCP/IP streams andth sound cards.

One client license is provided with each software package (multiple licenses on requé3D)D® provides
all functions required to analyze, decode and process radio data communications throughouatdibe

spectrum (HF, VHF, UHF, and SHF).
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The COMINT solution for:

A Homeland ad government security agencies
A Defense contractors

A Telecommunicabns authorities

A Defence signal corps

W-CODE features:

I v v v

Demodulation, decoding to ctent level of known signals

Decoded output can be saved to files or picked up from the remote control interface
Integrated nediaplayer for recording and playback

Decoding fom PC soundcard with sampling rates up to 192 kHz

Tested with a number dboftware Defined Radios (SER). Grintek gRKAN (PXGéutput), -

NRADIO, Perseus, SIMR SDRQ,variousR&Sreceivers

>

HF/VHF/UHfSatellite protocols
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A Modem/FAX G3
A Predefned anduser defined alphabets
A A signal overview using retiine spectrum and waterfall display
A Manual signal measuremest
A Automatic classification antbde check of unknown signals
A A versatile XML Remote Control Interface with the same command set used by \Ad PC
W61PC
A TCP/ IP data input (LAN) for IQ or PCM coded @atazersion to theWAVECOM®rmat isdone
by a separate, external application. Source code available on request
A Internal sampling rate converter
A Direct decoding from audio files
A Virtual Audio Calel (VAC) support
A Adaptiveequalizer for higkspeed PSK protocols
A Powerful 48 and 96 kHz wideband FFT
A Pass band filters to mitigate poor propagation conditions or process wideband receiver input

W-CODE Options
A Narrow or wideband lassifier. Automatic classfition andcode check of unknown signals

e Modems Demodulstor Qptions  Favorites Setup View Window Help
Sync
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Functions

The easyto-use graphical user interface (GUI) with wahuctured puldown menus allows an operator to
becomefamiliar with W-CODE in a short period of tim&.high degree of operator prafency carguickly
be achieved.
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The decoder can be used in a number of configurations:

A Local use as a PC application

A Remote use via LAN with standard®@®DE application instances in clisatver mode

A Remote control from other applications using third party softevéusing TCP/IP and XML)

A Remote desktop
These features allow the system to be adapted to the client's requirements and applications. Taée impl
mentation of complex systems for monitoring on a large scale is limited only by the number of decoders
and the peformance of the hardware and softwar8ystem components can be individually configured a
cording to the requirements of the customeh. wide range of system default settings can be configured,
e.g., input signal level, measuring interval, center freqyesnad demodulator type.
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W-CODE
Software-only Decoder

A W.CODE decoder may be controlled from anywhere across the network, and its output may be sent to
one or mae applications on the network.

In order to process the data output, control the decoded signaparameters, an integraté remote can-

trol interface allows easy control of WWODE from a customer application.

Demodulation and Decoding
The demodulator can be tuneid the following ways:

A Automatically (for FSK)
A Manually
A Using the results from the classifier

Analysis
Thedetermination of signal characteristics is assisted by a large number of analysis and measureent fun
tions, operating over a wide range of signal parameters

The numerousintegrated analysis tools contain several different methods and viewing option<GUhes-

sists the operator in analyzing the important signal parameters; precise measurements are easilysmade u
ing adjustable cursors. Dynamic zoom functions allow magnification of details in any selected window and
the scroll buffering feature makes it psible to move back and forward in time over the input signal.

Media Player
This tool records signals directly to WHiNs from the host sound card inputs.
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During playback of WAV files the signal is sent unprocessed@DBE and a monitoring signaplayed

backthrough the sound card.
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Applications
Typical fields of applications for tM¢eAVECOMBS&uite ofdecoders include:

A Manual or automated monitoring of radio dagad voicecommunications in the
HF/VHF/UHF/SHEatellite)bands
A Signal intelligence
A Cammunication intelligence
A Signal analysis and classification
For government agencies and telecommunications

W-CODE

W-CODE

authorities, the applications range from stationary’ &2 weooe | —LxmL—w e
monitoring of one transmissiowith a single system ‘ [ ]

to fully automated broadband monitoring emple L y
ing many systems. cooEcu

Decoded data can be imported from thipdirty go-
plications running locally or on another computer on the network.

Software generated time stamps may be automatically adideelach line of decoded data, to ensureepr
cise backtracking of any signal.

Advanced HF Protocols

GW-OFDM

GlobeWireles®wns and operatesoastal stationsvorld-wide whichare connected by leased lines to two,
redundant network operation centers laverpool, UK and San Francisco, USA. The company offersifully a
tomatic HF and satellite systems to nredhan 4,000 vessels worldwide.

GWOFDM is using long packets containing data and short packets containing control or requesa-inform
tion for the ARQ mcess. The Information Sending Station (E8hanges information with aimformation
Receiving Station (IR8) a pair of frequenciesA data scrambler is usetb reduce the peakto-average
power ratio characteristiof OFDMsystems.

The main parameterof the GWadaptation ofOFDM are:

12 to 32 subcarriers

DQPSK modulation

62.5 Hz subcarriespacing (symbol duration 16 ms)

guard interval duratia 2 ms

700-2700 Hz occupied bandwidth

Pilot tone for synchroization and frequency tracking

> I I > > D

LINK11

Link 11, also known as TDL A (previously TADIL A) in the US, employs networked communication technique
using standard message formats.
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Link 11is aNATO standard for tactical data transmission over radio frequencies. Data is exchanged using
the ConventionaLink Eleven Waveform (CLEW) over a differential quadrature pdtakekeying ma-

ulated data link operating at a rate of 1364s (HF UHF) or 225®@ps (UHF). Since #hformer rate is sts-
ceptible to ECM, a recent addition has been the Single Tone LivdnBi¢aveform (SLEW), which disperses
data bit errors uniformlyutilizingdata interleaving and employs Full Tail Biting Convolutional Block (FTBCB)
encoding. Thgreater ECM resistaneadlowsa data rate of 1800 bps.

PACTORI
PACTOMI is an adaptive transmission modé°:: T :
that provides higher throughput and improveh=s =5 wi + we we ~ sa  swsm: @ @ om0 1 ..

3 W-CODE Test - Cand 1

§:

robustness compared to PACTO&hd-II.

CLOVER L e e e |
CLOVER is an adaptive modulation system - miiiaios -7
with ARQ and FEC (broadcast) modus. It uFes
ReedSolomon (RS) coding to aebe a remak- | -
able performance even under poor HF propag| -
tion conditions. T

CLOVERO000 is an adaptive modulation syster%g-

with ARQ that uses Re€blomon (RS) coding
to achieve a remarkable performance even under the worst HF propagation comdition

CODANMN001

CODAMBO001 is an asynchronous adaptive ARQ system.
Supported functions:

A Derandomization of securenode

Derandomization of unsecuremode

Arbitrary start values for deandomization of securenodes
Output of recogired start value in secunmode

Output of status information

Output of recognized frame type

Decoding of chatnessages into text

Decoding of texfile transmissions into readable output
Decoding of data transissions into hexadecimal output
Decompress data

Storage of chanel data foranalysis purposes
Automatic recognitin of secure and unsecure modes
7-bit ASClalphabet used by CODAN .02 Software

I B D DD D D D
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Advanced VHF/UHF Protocols

TETRA

TETRA (TErrestrial Trunked Radio) is a digital,
trunked mobile radio standartbr voice and d- %

ta developed by ETSI, the European Tatec
munications Standards Institute. TETRA wa&s
signed using the experience gained from G$|
and from several trunked radio systems. lbpr
vides various security measures includingua
thentication mechanisms, air interfaancryp-
tion and endto-end encryption. TETRA has

found widespread use all over Europe and algg:
outside the EU in public safety, transportation,=
military and general land mobile applications. |~

APCE25

Project 25 (P25) or APEXS is a set of standards fordm communications for public safety, security bpu

lic service and commercial applications developed among others by The Association of Public &afety Co
munications Officials International (APCO). It is standardized by the US Telecommunications Indostry As
ciation (TIA) and supports both voice and data transmissions. P25 compliant radios can communicate in
analog mode with no#*25 radios and in analog and digital mode with P25 radios.

dPMR DMR
dPMR is an open ETdigital radio forlicensel andlicensefree operation.

In the ever ongoing effort to squeeze more capacity out of a firésource, the electranagneticspec-
trum, a new digital standas] digital Private Mobile Radio (dPM&)d Dgital Mobile Radio MR) is
emerging. Whereas the oldemaloguePMR (Private Mobile Radio) requires 25 kHz channels or for newer
systems 12.5 kH#he new system®ffer two discrete frequency channels within 12.5 kidéingFrequency
Division Multiple Acce4$DMA) dPMRand DMPoffers bothvoice and data communications

VDL:M2

For many years, ACARS has beemtbst populatemode forair-ground/groundair VHF dat@ommuni@-

tions. However, global increase in air travel as well as the demand for more bandwidth hogging data appl
cations has &b led to an increase in trdemand for aeronautical VHF communicaticmannels In addition
ACARS is constrained tebil character oriented data, whereas \VAM2 natively is bHoriented. To comply

with this demand, aeronautical voice channel bandwidth has beenreased to 8.33 kHand new data
modes has been considered which will replace some of the voice applications with data applications and
thus relieve the congested ramspectrum and improve safety.

One result of these considerations has been the introduction of VHFLD#& ode 2, VDL Mode 2, which
replaces ACARS.
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INMARSAT Protocols

The user interface of th8®VAVECOM®atellite modes is fully integratemhto the decoderas a software
module

Additional functions are:

A Remote Control, to enable the customer to build his amstomized system

A INMARSAT B/M/mM,-Band only, forward channel monitoring (does not require a largad
antenna)

A Live voice of INMARSAT B/M traffic (listen live to ongoing communication)

INMARSAT B/M/mM
These modes offer voice (B/M), data and fax seret different speeds.

Theapplicationmonitors the control channel, and upon initiation of a new session with a maihainal,
it automatically switches to the assigned traffic channel for monitoring.

To limit the volume of monitored traffic, a watdstimay be created.

Monitored voice,fax and data sessions are stored in files. A fax viewer is included in the softwareRINMA
SAT B and M live voice is support?dMARSAMM on request).

INMARSAT &TFC

SATB-GTFC is used to monitor the return signAlMMARSATB. This signal can be the uplinB&nd signal,
or the downlink @and signal.

INMARSAT #81SD

HSD (High Speed Data) Service using InmBrsatables high
speed data communications between an INMARBAArminal
and aterrestrial ISDN terminal or between twdNMARSATer-
minalsvia a single64 (56) kbps otwo bonded 64 kbpsi@8 or
112) kbps circuit.

INMARSAT C

INMARSAT C isstore-andforward, low speed message trans
mission system. Currently it is one of the most reliable aldtm
used systems for satellisommunication

INMARSAT -CDM Taffic

Forward channel TDM (Time Division Multiplex) traffic from LES
to MESData output is in ASCII, HEX or-2T#armat.

INMARSATGTDMEGC

The INMARSAT C maritime mobile satellite systemahaisherent capability, known as Enhanced Group
Call (EGC), which allows broadcast messages to be made to selected groups of ship stations lpcated an
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