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EQUIPMENT TYPE APFROVAL AND COMPASS SAFE

DISTANCE

This equipment has been tested and found o comply with
the falfowing standards:

Type Approval to:

ETS 300 113 (1996)

"Radic Equipment and Systemns
(RES),

Land mobile servics;

Technical characteristics and test
conditions

For radic equipment intended for
The trznsmisgion of data
speech)

And having an antenna connector”

{and

Type Examination to: EN 300 828 (1998)

*Eleciromagnetic compatibility and
Radic specirum Matiers (ERM);
Electromagretic Compatibility (EMC)
for radiotelephone transmitters and
receivars for the martime mebile
service operating in the VHF bands”

Compass Safe Distance: 0.3 metres
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1 SYSTEM DESCRIFTION
1.1 OVERVIEW OF TRACS TDMA

Tracs TDMA is 2 high speed, inteligent network radic
datalnk which cperates in the VHFAUHF band to provide
an addressable network datalink with integrated position
reporting from an internal or external GPS racaiver. tis
primarily intended for vehicle and wvessel tracking
applications although it can be used for general data
communication.

Each unit in the network is assigned an unique addrass so
that messages can be specifically addressed ta that unit.
A broadcast address (s provided to allow muttiple units to
receive, for exampie, an RTCM comection message. The
systam manages the data bandwidth by dividing it irto
timeslots synchronised by means of GPS time.

The units, or groups of units, can be assigned
transmission data bandwicth for up to 4 categores of
message:

1) Pasition reports.

2) Transparent data (e.9. RTCM 104 comactions).

3] ' Gensral data messages including remote set-up
commands.

4) Broadeast message repeater.

Every transmitter has its own timesiot set-up. Units in
receive mode (i.e. any unit not fransmitting) can receive
- messages in any timeslot imespective of its own
transmission fimeslot sef-up. Bandwidth can be shared. -
For example, a master unit can use the general message
channel to communricate with a mobile, which can then
reply using the same allocation. A network contral PG
(VTCC) will provide dynamic bandwidth allecation where
units only require data bandwidth for short periods or in

T TPl [nne ’ EE R Ll
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large capacity systems whers units fransfer between
different base station cells.

The system can carry 4 types of message:

a

Pesition reports are compressed binary messages
contzining Time, Lafitude, Lengitude, Height,
RTCM Age, HDOP, MNo. of SV's, Velocity and
Heading.

The transparent message type allows the units fo

.communicate without any input and output framing

protocoi 0 that existing external systems can use
tha dataitnk as = virtuai wire'. This message type
is used to convey RTCM correction messages
through the system.

The general (OPEN} message type allows an
external application layer o tse the datalink as a
general  purpose  communications  network.
Generdl messages are input fo the unit with a
destination address to be sent to any ofher unit or
as a broadcast message. The receiving unit
outpuls the message with the source address
attached.

Configuration messages can be sent to any unit
via the serial input. Messages with the local ID

are adbioned locally. Messages with ancther IG

are tfransmitted to that unit for action.

- Key units, such as referenca stations or base units, can be
duplicated with one or more backup units. The ‘backup
units will autematically take over the funcion if the active
unif fails. The units are sei-up with the same 1D but each
is given a different backup cycle count. A unit in this mode
will operate in receive only mode unless it detects no
fransmissions from the active unit for the set number of

MTTATA Jaara |
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backup cycles. The faulty unit can be removed and
repaired and will then become the standby unit when
turned on.

The coverage achievabie on land is very dependant upon
the nature of the ferrain, since the VHF/UHF signals will
not travel around comers, and hills and other obstructions
wiil create shadaw areas.’ In order ta extend coverage the
systen provides two forms of repeater, an automatic
system for point to point messages and a store and
forward {Broadcast) mode primarly dor ftransparent
message repeating. Both modes are built into every unit
anrd any unit can operate both modes simultaneously with
its normal reperiing and data communicaticns functions.

The autematic mode allows any transcaiver unit (including
any normal mobile) to repeat a message. The datalink
determines when the direct path is blocked and requests
another wnit, which is in communication with both the
source and destination units, to repeat the message. The
awtomatic repeater mode of operation is controlled by
routing tables. Every umit builds up a roufing fable in
memory by listening in every timeslot and decoding the
franamitter sourge address of every nori-repeated position
report packet received. The automatic mode requires
position reports o be acfive in order to operate.

A unit transmits its routing table as part of the position
report packet if repeater mode is enabled. The tabie
transmitted is blank if repeater mode s disabled. The
allocation of a repeater is completely fransparent to the

T user aof the system and changes dynamically as the
mobilas move within the covered area.

Broadcast messages cannof be repeated by the automatic
mode since it operates between specific source and
destination unit addresses and the source unit has no way
of determining the addresses of all the listening unifs. A

c:\temp\hyak\Page8.gif



TPoll | LNECM Mol LENCE RN VL Rt Rt

broadcast repeater mode s intended to be used where a
broadcast message is required to be repeated due to
known blocking. Far example, it would be used to repeata
fransparent (RTCM) message arcund a headland efc. A
unit configured to be 2 broadcast repeater is sat-up to
repeat all messages, or all messages of a particular type,
from a specific source address. The rapeater re-transmits
the message to be repeated in & set of timeslots pre-
allocated to that repeater. The received message will also
be subject to the normal receiver processing so that the
message ¢an be acted upon by the repeater unit in any
other mode of operation, i.e. t may be an RTCM message
that the repeater alse will use for ifts own GP'S receiver as
wel as repeating it for gther units.

A unit configured in this mode can also provide automatic
repeater operation for peoint to point messages, such as
position reports. The datalink automatically removes any
duplicate messages received both directly and via a
repeater. '

It is usual (but not necessary) to designate one unit as the
destinaiion for the position report messages {base station).
This unit wili receive all the position reports and output
them via its RS232 serial interface to the logging / display
system. 1f required this unit can also be the seurce of the
DGPS comections for the system, although the system can
be configured to use one or mere separate units as DEPS
comection sources with the mobile unils selecting the
reference station to use.

- In some large systems a number of base units may be
' connected to a VTCC controller via a landline or a second
radio datalink to achieve the desired coverage. The base

siations may be configured on two or mare different

frequencies, similar to the amrangements used with cellular

telephone systems. Mobile units can be configured to fing

the active frequency autamatically in 2 particular area and

- anmen £
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“to switch channel as the mobile moves inte the adjacent
area. Use of multiple repeaters and bases allows very
{arge areas to be covered by a Tracs TDOMA system.

1.2 SYSTEM COMPONENTS

The Tracs TDMA system is available in a number of forms
according to the funclionality required. '

1.2.1 Standard Tracking Unit

A Standard tracking unit comprises a radio datalink
integrated with 2 DGPS recsiver. A range of GPS
modules are available. The unit may be connected to
external precessing andfor display systems if required.

1.2.2 Reference Station unit

Locally generated DGPS comections may be generasted in
a Reference siation unit. The unit is a GPS receiver
capable of generating differential corrections.

1.2.3 Baze Station Unit

The Base station unit can be either a Standard Tracking
unit or a Reference statfon unit depending upon whether
the DGPS corrections -are te be generated at the Base
station. Systems incorporating mobile base units, such as
a seismic tracking system, may use DGPS comrections
from another source, which are injected into the Tracs
TOMA system at the base station for re-broadcast around
b the network.
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1.3 NETWORK CONTROL SOFTWARE

PC software fo provide message scheduling, co-ordinate
conversion, sysiem monitoring and network  corrral
functions is available for inclusion in either simple, single
kase station systems or multiple-baseffrequency systems,
The software can cutput the tracking data to mukiple
destinations in a number of formats.

PC soffware fo manage 2 database of the position reparts
and a graphical display of mobile locations is available.
The scftware can be pariitioned s¢ as to allow multiple
displays from the same database,

[P -
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2 SYSTEM DESIGN
21 INTRODUCTION

The Tracs TDMA system ¢an be configured in many ways
to produce Tracking, Dsta Communications and combined
Tracking/Data Communications systems.

Chapter 1 gave an overview of the system and fis

messaging capabilities. This chapter describes a number

of gystem scenarios and discusses the configuration
" optisns.

Due fo the flexibility of the system it is not praciical to
present all possible configurations. However,
understanding these basic configurations will allow the
system designer to adapt the system to the specific
requirements of the project.

2.2 TRACKING SYSTEM DESIGN

A Tracs TDMA network should be reated as a web of
squally important units. In a small system there is no
central controller although 8 PC connected o a static unit
is usually used to collect position reports frem mobile units.
Each unit is assigned a unique number (D), which sarves
as its address. |n larger systems each unit is dynamically
assigned a femporary 1D by login commands sent from &
base station unii connecied to a. network management
computer (VTCC). As a unit moves info the covérage area
of an adjacent base station the VTCC will handover confral

- to the adjacent base station and a new temporary 10 will
be assigned to the mobile unit.

A ketra 4 Aol 1993 7

c:\temp\hyak\Pagel12.gif



Fracs TLWA Oparators Namae! Sy=rem Design

Flgure 2.1 - The Tracs TOMA Netwark

Figure 2.1 shows the concept of the system. In this
exampie the 4 Tracs TDMA units are given the ID numbers
1,2, 3 and 4. Units 1, 3 and 4 ara set-up to send position
reports back to unit 2. These reports are received by unit
2 and output through its COMMAND serial port.

In parailel with these reports, unit 4 is set-up with imeslots
to allow it to transmit an Gpen, general data message to
unit 1. Unit 1 receives this message and oufputs it through
its COMMAND serial port with a header that indicaies that
the message is from unit 4. A number of data message
protocols are provided to allow both formatted and
unformatied input and output messages.

c:\temp\hyak\Page13.gif



2.2 DIFFERENTIAL GPS CORRECTION

Configuraton Mossages
Poslthon Raports

Cpen Messages
Transparent Messages
Actthondedgements

Flgure 2.2 — Tracs TDMA Unit Message Connectivity

The Tracs TDMA sysiem is configured around a GPS
receivar to measure time and position and so the sysiem
provides a data path to transmif RTCM corrections from a
base reference unit to all the mobiles.

Figure 2.2 shows the structure of the Tracs TDMA unit and
how the various message types are passed through the
systemn. In particular this diagram shows the two paths
available for received Transparent messages.

The Transparent message type provides unformatted input
and output paths so that it is used for RTCM cormreciions as
well as other unformatted messages passing through the
system. The Tracs TDMA units are set-up fo receive
Transparent messages in two simultaneous ways.

a BROADCAST Transparent messages from 2
gelected SCOURCE ID are culput to the GPS

WITTELALA B berva ¥ Al THR9 ]
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recaiver. KTCM comections are fransmitted as
broadcast Transparent messages.

B. Other Transparent messages, ADDRESSED to
the receiving unit 1D, are output through the
COMMAND serial port of the Tracs TDMA unit.

The system zllows for several sources of RTCM to be
present in the networl, so that any broadcast message
from 2n ID other than the selected ID is ignored so that the
altemate reference station RTCM transmissions do not
appear through the COMMAND serial port.

A consequence of this feature is that broadcast
Transparent messages cannot be used for other message
transmission.  Specifically addressed  Transparent
messages can be used from any unit for general data
transmission.

2.4 BASIC POSITION REPORTING

Figure 2.3 shows a basic DGPS fracking example
involving two Tracking Units, one labelled DGPS
Reference/Base {Unit 1) located at a known, fixed point,
and the cther labelled Mobile (Unit 2). Unit 1 is allocated
timeslots for fransmission of Transparent messages
containing the RTCM carrections, Unit 2 is given imeslots
for transmitting a position repott back to the base statfon.

Hence Unit 1 is able to continuously frack the position of
Unit 2. The position reports from Unit 2 can be displaved
and logged on any display system (runming suitable
software) connected to Unit 1.

SOTTEEAA Ixsua § ’ " Apri 1398 - 14
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_ Flgure 2.3 - Position Repotting

Position reports received by the base unit are output
through the COMMAND port in a format described in
Secticn 8.5. The baud rate set-up for the COMMAND
serial port must be sufficient to oulput the received
messages af the maximum link capacity.

25 SEPARATE DGPS REFERENCE STATION

In the example in Figure 24 the funclions of DGPS
reference and position report base station are separated.
This separation may be because the reference point is at a
different location to the base station system.

A third Tracking Unit (Unii 3) is used. Units 2 and 3 bath
receive RTCM corrections from Unit 1 and transmit their
respective posiions in their aliocated timesiots. It can be
seen that this armangement could equally be set up for Unit
2 to monitor the pasition of Uniz 3.

SOTTEELTA s 1 Aprill 1353 it
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Figure 2.4 - Separate Reference and Base stations

2,6 USING A FIXED REPEATER STATION

In many siuations the mobiles will move into areas where
they cannot communicate with efther the RTCM source
unit cr the pesition report base station. In this case Tracs
TDMA provides a STORE AND FORWARD repester
funetion. In the example shawn in Figure 2.5, mobile 2 can
no lenger receive the RYCM comections from unit 1. A
fixed repeater is set-up on a sultable position and
canfigured to repeat all the Transparent messages from
unit 1. Mobile 2 can then receive corrections from the
repeated transmissions when it passes ot of the direct
reception arsa. The mobiles amomatically ignore any
repeated messages it they have already received the
direct transmission.

In this example mokile 2 is also unable to communicate
with unit 3 which s the position report base stafion. Tracs
TDMA provides ancther repeater mode, AUTOMATIC
MODE, which is built into ALL units to repeat point to point
messages when required.

SOTTEHLANA s 1 ' Apoll 1359 12
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Figure 2.5 - Use of a Fixed Repeater Unit

For example, Unit 2 knows from received position reports
that Unit 4 can 'see' the base station Unit 3 and can

JOTTEEAAA bsure 1 April 1959 12
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therefore relay its position report to Unit 3 via Unit 4.
Akematively, it could route its repart via the fixed repeater
station (Unit 5). This feature of automatic repeating is built
into all Tracs TDMA units.

27 BASE STATION SOFTWARE

The position reperts, output from the base station Tracs
TDMA unit, can be connected to a number of computer
dispiay systems, that accept the report message format
(See section 8.6), according to the system requirements.
In many cases 2 Tracs TDMA systemn will consist of a
singie base station, but the system can be configured to
operate over a very large geographical area by using a
number of base stations. In.such systems a network
management computer {VTCC) manages the mobiles over
the multiple base stations and provides a single position
repart message out to the display device.

The VTCC saftware can also provide for fault monitoring,
automnatic configuration and co-ordinate conversion. The
software is described in a separate opearation manual.

WITTEALLN A Lrrra T ' Aol 1939 14

c:\temp\hyak\Page19.gif



3 GENERAL COMMLINICATION MESSAGES
3.1 DATA MESSAGE TYPES
A Tracs TOMA unlt can send 4 different message types;
a -Position Report |
Derived from the GPS NMEA GGA and VTG

messages

b. Transparent Data
Urformatted In / Out data channel {RTCM etc.)

[ Open Data

Formated addressabie data messages
d. Configuration messages

Remote unit configuraiion

3.1.1 Posltion Reparts

Position reports are automatcally generated from the
NMEA GGA and VTG messages input to the radio unit
from the GPS receiver. The posiion report contains:
Time, Latitude, Longifide, Height, Course made good,
Speed, Reference station 1D, HDOP, Age of correction and
Number of satelltes. . The report format is detailed in
Section 8.8,

An external device may generate a special position report,
ovarriding the auwtomatic report, by sending a FIXT
message into the serial port of the unit.

The unit will also detect an Emergency input signal and
generate an Emergency report if it is set Low {(Contact
closure). The operafion of the Emergency button is
described in section 5.4,

OTTRALHA Ixtiia 1 Acril 1989 15
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An NMEA Heading message, from an exiemal gyro or
compass, can be input to the unii o overtide the Course
made good {CMG) with the external heading. A flag in the
position report indicates whether the message contains
CMG or exemal heading amd § it is True (gyrs) or
Magnetic (compass). :

These messages are described in Section &.
3.1.2 Transparent Messages

Transparent messages are a form of ASCIl messages
which do net require any input formatting (e.g. RTCM 104
dats from 2 GPS referenca receiver) and are output from a
receiving unit urformatted. The Tracs TDMA transmitter is
pre-configured to route the Transparent messages to the
desired destination. When the Transparent message type
is used for RTCM, this setting would be to broadcast the
message. The incoming message is input through the
CCMMAND port of the transmitting Tracs TDMA uni,

Any Tracs TOMA, unit receiving a Trahsparent message
addressed to fts [D will output it frough its COMMAND
serisl port. In addition, the receiving Tracs TDMA unit can
be pre-configured to select broadeast Transparent
messages from a particular transmitter 1D and output them
to the unit's GPS recsiver. This mechanism ailows the
RTCM messages 1o be sent to the comection input part of
the GPS receiver. See Section 2.3 concaming restrictions
on the use of broadeast Transparent messages for other

puUipOses,

The data rate of the incoming data should be less than the
transmission rate set-up by the slot allocation fo avoid
buifer overflow. For example, with an owver the air
transmission rate of 9800 a siot per second gives 300
baud affective data rate, so an incoming, continuous, data
rate of 1200 baud would require 4 slots f second. An

WTTSALA ke 1 ' ] Apri! 1939 T te
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internal buffer of 512 bytes is provided fo even out
incoming data whose average rate is less than the serial
bit rate.

3.1.3 Open Messages

Dper messages may be used to provide a general
purpose data link befwesn any uniis. An open message is
inpt via the COMMAND serial pert with a header
dascribing the destination for the message. Each nput
message provides a 32 byte {Characier) packet and can
have a different desfination so as to provide a flexible data
path. The Open message format provides for data to be
input to the Tracs TDMA unit as either an ASCIl message
or 2 frue binary message. The formats are described in
the section 3.7.

The transmitting unit can hold up to 12 messages in s
input buffer. An ACK message is sent out te the source
device every time a message is transmitted. K is the
responsibitity of the source device to track when the buffer
is empty. A NAK message wil be sent oui by the
transmitting unit f there are no channel 2 imeslots set-up.

Currently Open messages received by a Tracs TDMA. unit
are processed sccording to whether they are an ASCII or
binary message. The facility to select the message
processing will be added in later fmmware releases.

The ASCII content of Open ABCI messages are output
without any headers or ferminators (<CR><LF> eic.} so

N that the bedy of the message can be sent directly to some
other application software or hardware device. For
example, a specific format message can be sent to an
axternsl piece of equipment that cannot accept any other
message formatting. ”

ATT TR A A brwrea 1 ) Arwd 1004 47
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Open binary messages are converted ta ASCIL hex format
and oufput with headers in the format described in section
B.7.

3.1.4 Configuration Massages

All configuration messages are available for over air set-
up. The destination ID specified in the message indicates
whether the unit receiving the message through its
COMMAND serial port has 1o act upan the message itself
or to transmit the message to the desired destination. The
receiving unit will acknowledge the configuration in the
fimeslot indicated (See below for explanation of reply
timeslot allocation) except that timeslot 0 is interpreted as
NO acknowledgement

Broadeast  configuration  messages cannot  be
acknowledged, since alf the units would have to transmit
back an acknowledgement. Broadcast configuration
messages can be used EXCEPT that the local unit ignores
the configuration (To avoid confusion) and must be set-up
explicily if so required. Thus broadcast saftings request
messages are illegal and are NAKd by the transtiting
unit if received through the serial port.

The acknowiedgement timeslot specified in . fhe
configuration message MUST be a timesict available for
use. It can either be aliocated by the source of the
configuration message or by the transmitting unit. The
|atter option is more efficient in that i allows the use of a
timesict repeat interval rather than a specific timeslot to be

- indicated. Thus a reply requiring @ repeater will be
repeated maore rapidly than £ a single timesiot were
specified,

The timeslot specification is interpreted as follows:

ROTFEUMAHA lugug { ’ T Apait 1938 ]
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0000 = No acknowledgement (lllegal setiing for Request
message)

1 te 1200 = Actual slot number. Reply must be in this slot.
A repiying unit needing to request a repeater for
the reply must indicate this slot number for the
repeat so up to 2 cycles may elapse befaore the
reply is received.

9999 = Automatic slot allocation by the transmittar.
Recommended option.

The messages are acknowledged by the destination unit
with either an acknowledge message fo indicate whether
the configuration was actioned or, i the message is a
seftings request message, a message indicating the
current seftings.

3.2 AMESLOT MANAGEMENT

All ransmissions from a Tracs TOMA unit are in imeslots
synchronised to UTC derived from a GPS receiver. Every
transmitter has its own timeslot set-up. The operation of
the system timeslof planning software is described in the
Tracs TDMA Configuration manual and covers the actual
setting messages used to configure a Traes TOMA unit.

Units in receive mode '{i.'e'. a'ny untt nct transmiting} can
receive messages in any timeslot imespective of its own
transmission timesiot set-up.

= 3.2.1 Timeslot Configuration
The length of each timeslotsand hence the number of

timesiats/second is dependent upon the over-air bit rate as
follows:

WITTRALLA A kg f . Aarii 1559 3
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Bit Rate Slota/zec

16,000 20
14,400 20
12,000 18
9,600 12
- 8,000 1
7.200 10
£,000 3
4,800 7

Higher bit rates offer greater data throughput but at the
cost of a lower maximum operating range.

The network is set-up, at each transmitter, as a number of
sets of transmission timeslots, each with a number of
equally spaced timeslots specified by first slot number and
inferval. The system can operate with a timeslot eycle of
up to 60 seconds in intervals of 10 seconds. i.e. 960, 840,
720 or 420 slots in total, 1t is recommended that a cycle
length of 80 seconds is atways used since an individual
unit can be allocated any number of timeslots within that

cycle. '

Timeslot sets for position reports, fransparent data,
openfconfiguration messages and store and forward
repeater re-transmissions can be configured. Specific
message types will only use the timeslot sat allocated for
that ¢lass of message. Normally a timeslot set will always
be allocated to every unit for position reports.  Timaslots
for other messages may either be allocated permanently
or can be allocated temporatily by a central controller.

Network timeslot setfings may be sst-up for a specific unit
either directy or via the radio networle.  Timeslats are set-
up in 4 sets. These alocations allow the transmitter to
defermina in which timeslots to ransmit the appropriate
message. For example, position reports are transmitted in
the timesiots set-up for set 1. External irferface messages

AWYTTELL A b T Aol 1339 2
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received by a unit for a set not set-up will generate a NAK
acknowledgement message. For example, an open
message input to a unit without set 3 allocated. The set-
up message can sef-up any unit 1D if the source unit is first
set-up with a sef 3 for that purpose.

Set 1 is used by position reporis.

Set 2 is used by transparent messages.

Set 3 is used for open messages or set-Up
messages. .

Set 4 is used for store and forward repester use,

3.2.2 Shared Use of Timeslcts

Timeslots allocated for open and configuration messages
rmay be shared by several units. For example, 2 unit may
send a message to another unit requesting a reply. The
receiving unit can be set-up with the same set of timeslots
to use for the repily. The first unit must wait for the reply,
with & suitable timeout in case of emor, before sending out
ancther message to other units,

3.2.3 Dynamic Mode

The system allows for up to 255 units to be configured for
a hetwork. lncreasing the number of ID's in the system
would severely compromise the eperation of the repeater
function. Applications where thers may be 1000,s of units
within a network require that the operating 1D's of the units
be confrolled dynamically by a network confroller
connected to the base stations. The controller dividas the

- operating units into groups of up to 255 units and
distributes therm between base stations in non-overzpping
areas and on different frequencies.

A unit configured in dynamic mode is normally also
corigured into auto-frequency mode to detect the loss of
destination base unit far s position reports. This dete_ction
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will cause the mobile unit to switch frequency untii it finds a
signal from 2 unit with the base station 1D. ({In this system
the base staffons will all have the same D).

The dynamic mode will cause the unit to clear the set-ups
for fransmissions In timeslot sets 1 to 4 and fransmit a
Control channsl message in its Control channe! timeslot
set 0 to the detected base station. This may invoive
sending viz a repeater if appropriate depending upon
whether the base was detected directly or via a routing
table setting.

3.2.4 Dynamic Mulli-Base/Freguency mode

In situations where the number of mobiles exceeds the
capacity of a single base station in an area and or muliiple
base stations are required to provide caoverage, the system
must operate in dynamic mode.

The VTCG PC is connected to ali base stations forming a
network. These will include base stations at the same site,
but on different frequencies, to increase coverage in a
partictlar area. The VTCGC is given a set of imesiot map
files for each base station unit and manages a fable of
cirrent allocations against each map. The maps are
configured at system planning stage so that the VTCC PC
only has to manage allocation of resourse | noi how to
achieve it. The VTCC may alsc have a set of location ar
funcgtion rules to detarmine the'update rate =tc. to allocate
to each unit.

In addition fo the mobkile units being configured in auto-
T frequency mode the units are also in-dynamic mede. The
unit will cperate with the addiional function that, when it
first powers up or when it [poses s base ststion, the unit
in dynamic made clears all its allocated timeslots in sets 1
to 4 so that i cannot fransmit. The unit wilt then monitor
the channel for packets that show a connection to the base
station, as in auto-frequency mode, and continug to switch

ST A Lewire 1 Acal? T ]

c:\temp\hyak\Page27.gif



frequency unéil a base station i detected. The mobile
then transmits a service request message using the
control timestot set Q0 and waits for a repiy from the VTCC.
In order to avoid jamming on an incomect or fauity base
station the unit will transmit requests for a period and then
continue in awro-frequency mode as before trying all
frequencies undl the VTCC replies.

3.2.5 Logon Process

I dynamic mode the mobile is initially “silent’ at power up.
It then listens to each frequency in its list for a base
station, or its repeater, issuing a login broadcast message.
This message is effectively a call to mobiles to login. The
message contains defails of the range of serfal numbers
ailowed, the fmeslois to reply in, and = randomising
fimeout seed to be employed. This gives the power to the
VTGGC to dynamically control the login processes. The
mabile will also enter the login state after it has lost contact
with the base station after a predefined pezicd of time.

a7 IEALA lesue Aprl 1999 z
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4 SYSTEM HARDWARE
4.1 INTRODUCTION

The mam components of the Tracs TDMA system is the
VHE/UHF Tracking Un#t as iliustrated af Figure 4.1,
Footprint dimensions for the unit are given in Figure 6.1,
Section 6.10.1 : :

Al installations, either permanently sited or mobile,
incarporate a tracking unit, combined GPS/Link antenna
or separate antennas and a sef of interconnection cabies
as shown in Figures 4.4 and 4.5.

A list of part numbers for the various components of the
system is given in Section 4.2, and a Technical
Specification is given in Section & Details of the Tracking
Uni‘s connectors and fnstallation cables are given in
section 7.

Figure 4.1 — Tracs TDMA VHF/UHF Base Unit 9077530778 for use with
separate antennas

Al O Lo
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Figure 4.2 — Tracs TDMA VHFAJHF Mobile Unit S0775/20779 for use
with combined antenna

Figure 4.3 — Tracs TDMA VHF/U!HF Display Pane!

STITEAMA B T Ap? 1995 28
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Tracikdng Unk

Figure 4.4 - Mcbile Installation Componertts
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Bane: Station
Trimbia
Bullnt
Antenng
Javbeam VHF
Link Antenra
. (End fed dipoie) For TCM {0 be broadcast by the base
. K a Bk coable rest b e hatvssan: Hhe Aun
‘1‘ F and Command ports. This can be the
i rmedt-zetup cable Type No. 90T TS418
peead |
Arterna Cable
Link Amtenna Sable DG Supply
Earth Laad 12V o 24V
- Battery

Figure 4.5 - Basa and Base Reference Installation

TR A ferion AT 4204
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4.2 SYSTEM HARDWARE
421 Tracking Units

4.2.1.1 Differential Reference Stations

Unit Type Number.

Differential Reference Station (1} anT7saM-G12BP2
WHF Intelligent radic with integrated 10 Walft
Power Amplifier, dual amenna system,
integrated Ashtech G128 GPS reference
recejver.

Marine 4 GPS Asttenina

Antenna Mounting Bracket

WHF Dipole Antenna Jaybeam

Antenna Cabie VHF (10m, N ta N}

Anterina Cabie GPS (10m. N to TNC)

OC Pawer Cable {2.9m)

Differential Reference Station HTTEAM-G12BN2
Az (1} above excapt with 2 Wit power
output

O TTEALIM A v 1 Aol 1999 )
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4.21.2 BaseMlobiles

Unit Type Number

Base Station/Mobile Tracking Unit | 90775/3/-5KaP2 .
) .

WHF Imtelligent radio with irmtegrated 10 Wait
Power Amplifiar, dual antenna system,
integrated Trimbie SKB GPS recaiver.

Bullet GPS Antenna

Antenna Mouriting Bracket

WHF Dipale Antznna Jaybeam.

Anterina Cable VHE (10m, N.to N)

Antenna Cable GPS (10m, Fio N}

Pawer Cable (2.9m)

Base Station/Mobile Tracking Unit | S0775/3/1-5KBN2
As (3) above except with 2 Watt power ’
output,

Base Station/Mobile Tracking Unit | 80775/3/1-5K8P1
{4

VHF Intelligent radio with integrated 10 Watt
Power Quiput, combined GPS/AVHF antenna
syster, integrated Trimble SK8 GPS
receiver,

Combined Artsnna

Antenna Cable {(5m M to TNC)

Power Cable (2.5m)

Base Station/Mobile Tracking Unlt H)77HIM-SKBMNA
As [4) above except with 2 Watt power

oot
This selection maybe confiqured and used either as a
T base or mobile tracking unit.
DOTTELLA esne T © o April19%9 k4
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Unit Type Number

Base Station/Mobile Tracking Unit | 80775/3/1-G12L P2
) |
WHF Imt=dligent radic with integratad 10 Watt
Povier Amplitier, dual antenra system,
integrated Ashtech G12L GPS receiver.
Bullet GP$ Antenna

Antenna Mounting Bracket

VHF Dipale Antenna Jaybeam

Antenna Cable VHF (10m, N to N)

Anterna Cable GPS (10m, F to N)

Power Cable {2.9m)

Base Station/Mobile Tracking Unit 90775/3M-G12LN2
As (5) abowve excapt with 2 ‘Watt power
caript.

Base Station/Mobile Tracking Unit HTTSN-G12LP1
(6) -
VHF Intelligent radic with integrated 10 Watt
Power Oulput, combined GFS/WVHF antenna
system, integrated Ashtech G12L GPS
recaiver.

Combined Antenna

Antenna Cable (Sm N to TNC)

Hower Cable (Z.9m)

Base Station/Mobila Tracking Unit 0 775/31-G12LN1
Az (6) above axcapt with 2 Watt power
auiput.

This selection maybe corfigured and used either as a
base or maobile tracking unit.

AATTEASH & eriee &l 1000 -
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4.2.1.3 High Dynamic Mobiles

Unit Typa Number
High Dynamic Mobile Tracking Unit | 90775/3/1-G12RP2
m .

VHF Inteliigent radio with integratad 10 Watt
Power Ampliiar, dual antenna system and
integrated Ashtech G12R GPS recaiver.
Marine 4 GPS Antertna

Anterira mounting Bracket

WYHF Dipoks Ardenna Jaybeam

Antenna Cabie {10m N to N}

| Antenna Cable (10m N to TNC)

D Power Cable (2.5m)

High Dynamic Mobile Tracking Unit | S0775/3M -G12RN2
As (1) above except with 2 Walt power
autput

High Dynamic Mobile Tracking Unit | 20775/3/1-G12RP1
(8}

VHF Intelligent radio with Integrated 10 Watt
Pawer Ampiifier, combined antenna system
and integrated Ashtech G1ZR GPS recaiver.
Cambined Anbanna

Antenna Cabla (10m N ta TNG)

DC Power Cabie {2 9m)

High Dynamic Mohlle Tracking Unit | 9077531 -G12RN1
As (8) above except with 2 Watt. power
autput. -

ROTTSNEN A Dot 1 . ’ drril 1995 T
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4.2.2 Components

Motes -

Description Type Number
Marine 4 GPS Artenna * 21055
Bullet GPS Antenna ™ 25045
‘VHF Jaybeam Dipole Antenna | 7500-3000-14
Combined VHFI/GPS Anfenna | S07TE(3/40
Combined UBF/GPS Anterna_ | TBA
Reduced Antenna GPS only TBA
Antenna Cakie {10m N ta N} SO 74I3412A
Artenna Cable {10m N fo TNC) | 90747/3/412
Antenina Cable (3m N to TNC) | 90821/3/401
Antenna Cable (5m N to BNC) - | 80821/3/408
DC Power Cable (2.9m) Q077543411
Antenna Mounting Bracket * 90716/3/100
Earth Cahle 906381326
Set-up Cable (8 way) 2044
Multi-set-up Cabile Q0775/3418
Cperation & Instailation Manual | 90775/441 A
50821/3/63

Antenna™ maunting pole

* Parts suitable for the Marine 4 Antenna.
** Parts suitable for the Butlet Antenna.

I A Lmmss Al O
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4.3 INSTALLATION NOTES
431 Antennas
There are currently three types of antenna for the Link,

+ Combined
» End fed dipale
« Portable whip

The end fed dipole is typically used for installations at base
stations while the con_'lbined link 2nd GPS antenna is used
on all sea-bome vessels.

The whip antenna is more suitable for installation on
smaller vehicles. ts 180° adjustable-pivet constuction
enables fitling to virtually any flat or inalined plane.

4.3.2 Equipment Location
4.3.2.1 Tracking Units

In mobile installations, the operator of the vehicle or vessei
will have ftle or no recourse to the unit onee # is set up
and working correctly. it should, therefore, be mounted in
2 postion that provides easy access to the emergency
buitan. At permanent, fixed installations, like referance
stations and control centres, the unit can be mounted in
any convenient position.  Tracking units should be
mounted away from potential sources of interference lke
radar transmitters or other VHF/UHF transmitters. It is
good practice that units be connected to & good earth point
or vehicle ground. Any one of the base piate screws is
suitable for use as an earthing point. -

AATTELA A A Pmmanm - Ay +o00 ]
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4.3.2.2 Combined Antenna

The combined antenna is supplied with detachable radial
sections these are pre-cuf precisely to fength and match
the systems frequency of operation. The radials should be
fully fitted by hand then tightened approximately 1/8™ of a
turn with a spanner, avoid over tightening and damaging
the threads. The top radial is marked with a rubber sleeve
and is the shoertest in length. The base of the anterina
incorporates an integral pole meunt fitting which accepts
pole sizes of 25 to 35 mm in diameter. The pole mount U-
bolts should not be over tightened.

Where possible the antenna should be mounted to give a
clear 360° view of the sky down to the horizon. On sea-
bome vessels, the antenna should be mounted above the
vessel's superstruciure and be sited away from any source
of irferference, In the avent of limited space availability,
vertical separation is preferable to avoid other antennae.
The vertical radial in the top of the antenna should be a
minimum of 2 metres from a2 metallic chject while the four
downward radials require fo be in free space. The ideal
installation is shown below.

Figure 4.6 - Ideal vessel antenina location
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4.3.2.3 Separate Link and GPS Antennae

At fieed instaliations, where 2 good antenna site is
asserfzl, the link antenna and separate GPS anlerina are
usually pole-mounted. GPS performance can suffer from
effects caused by muliipath so ensure that there are no
chbjects/structures around the anienna which could cause
signal reflections. GPS antenna used at & reference
stafion (namely the Ashiech Marine 4 antenna) can be
fitted with a ground piane to minimise mulipath.

For best parfformance, the YHF/UHF link armtenna should
be mounted at such a height and position to give a clear,
ail round lire of sight to as much of the local area as

possible.

The length of the antenna signal cable must not exceed
10m {thin RGE8 cable) or 30m (thick RG213 cabie).
Where possible the correct connecfors should be used o
avoid the use of adapters or conversion cables as this
intreduces unnecessary losses.  All extemnal connections
shoufd be protected with selif amalgamating iape.

MNote that the maximum attainable range between two
tracking units is affected by the height at which both
antennas are mounted. In the line of sight system,

R =4.1(vh +¢h§) h

Where R = attzinable range (km)
hs = transmitting antenna height {m)
T ha = receiving antenna height (m)

Mote that this is the maximum line of sight range
achieveble and n practice the maximum range is limifed
by the antenna gains, receiver sensitivity, transmitter
power, faeder cable losses, data fink bit rate, type of
temain and local noise ervircnment,
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A radio propagation range medelling program should be
used fo obtain an estimation of the achievable range of a
system. :

Installstions with long cables should select a higher gain
antenna if permitted o compensate for the feeder cable
losses. A 10m length of RG58 cable, or a 30m length of
RG213 cable, Is equivalent to approximately 3dB of loss at
VHF frequencies. Assuming that the range is not limited by
line of sight, then & will be approxdmately halved for every
5dB of feeder loss and doubled for every 6dB of antenna
gain.

4,33 DC Supplies
Installations can be powered from either a 12V or 24V

battery supply. Power cables are supplied in a standard
length of 2.9m.

c:\temp\hyak\Page41.gif



Tracs TOMA Operaioes Manus! wmﬁ

5 SYSTEM DIAGNOSTICS

5.1 GENERAL INFORMATION

Racal's Tracs TDMA equipment is designed and
rmanufactured to exacting standards and, once instalizd
and operating correctly, should give prolonged trouble-free
senvice,

The fault diagnosis and troubleshocting assistance given
in this short chapter is divided into two levels.

o Unit Diagnostics (checks an individual
Tracking Units) ' :
« System Diagnostics {using <diagnostic
software)

Facilities previded by the WTCG network coniral software
are described in the operating manual for that software.

There are no user-adjustable controls or userreplaceable
ftems within a fracking unit. Suspect or faulty units should
be returned {o the manufacturer for repair.

To expedie repairs, the following information shouid be
included with the retumed unit:

« Detailed fault description .and operating
conditions
« Cortact name and telephoneffax numbers
b Note - The unit is protectsd against current everload by an
internally mounted thermal fuse, This fuse is not

accessible to the user and will reset shorly after
the averload or reverse polarity is temoved.
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5.2 UNIT DIAGNOSTICS

¥ a tracking unit appears to matfunction, or fails to operate
at all, the cause can usually be fraced to a installation fault
or an incorract unit set-up. The mohile unit can indicaie
certain faults by sequences of flashes from the System
Health LED on the top panel, these are for use by service
perscnnel and should be included in any fault report.

As with any transmitting and receiving equipment the
importance of correct installation, in particular the integrity
of the antennas and earthing arangements, cannot be
over stressed. So often the equipment can be functioning
perfectty well but system perfomance & degraded
because of poor earthing and antenna connections.
These connections should be checked as a matter of
course when dealing with any apparent faults, especially
those connected with poor signal and neise levels.

Nate - The unit will cease to transmit (But will siill recaive
signals) if ts GPS timing is lost for any reason.
This could be caused by a defective GPS antenna
installation or poor GPS reception (2 bad location,
radic intefference or muli-path GRS signal
reflections).

5.2.1 Physical Checks

Check the physical installation paying particular attenton
1o the following,

Comact instaliation of equipment
All plug and socket connections
Security of antenna mountings
Cable runs

Installation earths

" " W &

c:\temp\hyak\Page43.gif



Fracs TOMA Gparstors Marua) System Nagrostics

Check the battery supply at the unit end of the power
cable. - .

5.2.2 Sef-up Checks

The unit may be set-up, using the set-up scftware, from a
PC connected to its COMMAND pert using a serial data
cable as shown in Section 7.2.6.

With reference to Control Software Manuai, run the Set-up
Program and check that the unit's functional settings, 1D
and fimeslot allocations (for all sets) are correct. Pay
particular attention to source and destination unit 1Ds.

5.2.3 GPS Receiver Checks

If the unit is receiving but not able to transmit any signhais it
may not be receiving correct GPS timing signals from the
GPS receiver, '

If an external GPS receiver is being used, first check that
. the 1pps and serial data connections between the GPS
receiver and the Tracs TDMA radgio unit are comect and
that the GPS antenna is connected with a clear view of the

sky.

I no obvious faults are found, the operation of the GPS

receiver can then be monitored using a suitable terminal

program on the PC. Connect the PC to the Seral 11O port

which has been mapped for NMEA Cutput by the set-up

software. The port connections are shown in Section
- T.18.

Monitor that the GGA and VTG NMEA messages
displayed by the Terminal software are comect. The unit
should acquire satelltes within approximately 2 minutes.
This will ba longer for units not previously used in yvour
current [ocation.
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[f the unit does not appesar to operate comectly, the GPS
receiver should be set-up again to ensure that it is
comecty configured. With reference fo the Control
Software Manual, use the system set-up software to set-up
tha GPS regeiver. The port used for configuring the GPS
receiver is &lso configurable by the setup software,
Check the port assignments with your system
administrator. '

53 FAULT REPORTING

The abcve checks should identify whether the fault is in
the GPS receiver or the radio datalink module Replace
the tracking unit with a serviceable replacement before
retumning & unit for repair to ensure that some other local
effect is not causing the failure.

¥ the failure is confirmed, the suspect unit shouid be
refumed for repair with the followirg information.

» Description of the cbserved fault,

Result of lecal diagnostic tests{LED
indications)

Frequency setiings for unit

Operationad settings for unit

Gecgraphical location of system

Description - of the Tracs TDMA system
configuration
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5.4 EMERGENCY FLX INPUT

The system will generate an emergency fix if the
Emergency Fix Button is pressed. This report is then
transmitted. @ The control centre unit receiving the
emergency fix will pass it out of its Command Sarial
Cuiput for acon. Any other unit receiving this emergency
fix wilt display it by flashing the emergency LED red.

In the event of an emergency the emergency button
shouid be pressed and held (more than 2 secomds) until
the emergency LED stops flashing redigreen and
ituminates steady red. This indicates that the emergency
button has been latched =nd will generate the necessary
position report. The emergency LED will then flash green
once the emergency position report has been transmitted
to the confrol cerdre. Upon receipt of an
acknowledgement from the contrel centre the emergency
LED will iluminate steady green, :

L1 L2
Emergency Button
13 L4
Emergency LED
Receive/Transmit Systern Heatth

Figure 5.1 — Tracs TDMA Mobile Display Panel

An alarm may be cancelled by re-pressing the emergency
button. A momentary press of the emergency button (less
than 2 seconds) will test the hutton and LED cperation

AANTTESTM A [ttt A LT Rl ] a4
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causing the LED to flash red and green for the duration of
the fest.
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6 TECHNICAL SPECIFICATION

8.1 GPS RECEIVER OPTIONS

The TRACS TDMA sysiem is curenily available with 4
GPS receiver options:

Ashtach G12B (Base Reference Station)

Ashtech G12R (High Dynamic Mobiles)

Ashtech G12L {Mobiie and Base Station]

Trimble SK8 (Mobile and Base Station)

The system can be used with other externat GPS receivers
and rmay be aoffered with additional infegral options.

6.2 POWER CONSUMPTION
Input Voltage : §— 36 volts

Input Current (@ 24V DC input):-

Made 2 Wati PA 10 Watt PA
Receive oniy 0.2A 0.2A
Low duty cycle 0.3A 0.4A
|__High duty cycle 0.6A 1.7A

6.3 RANGE

Typical range achievable hetween two Tracs TOMA units
set at 2W power and using standard (0dB) aniennae
installed at heights of 100m and 10m with a link bit rate of
12,000 bps is approximately 40km.

Note - The operating range will also be affected by local
" noise conditions and terrain and will be limited fo
radio line-of-gight if antennas heights are low. The
range will be increased if higher gain antennae are
used and reduced ¥ fong antenna cables are
required. The overall antenna/cable gain should

be consitdered for range calculations.

A Tl A FL]
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5.4 FREQUENCY BANDS

VHF : 136 - 174MHz
UHF : 430 - 512MHz

8.5 NUMBER OF CHANNELS

The unit is set dp {using the Tracs TOMA set-up software)
with up to 10 operational channels.

5.6 BANDWIDTH

The unit will operate in a 12.5_kHz or 25 kHz radio channe!
dependent upon the over-air data rate.

4.7 TRANSMITTED POWER OUTPUT
High : 10W (Power Amplfier Option)
Medium : 2W {Standard sefing)
Low T 0.5W
_ 6.8 CCIR EMISSION DESIGNATOR
25KOF1D
6.9 ENVIRONMENTAL SPECIFICATION

Operating Temperature * ;-30°C to +80°C
Storage Temperature D -0°C to +70°C
IP Rating L1Pev
Compass Safe Distance  : 0.3m

-+ B10ODIMENSIONS AND WEIGHTS
B8.10,1 Tracs TOMA 90775/90779 (VHF/UHF)
Height : 95mm
Width ;. 245mm
Denth © 140mm
Weight 1 2.17kg (Typical)
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Figure 6.1 — Tracs TDMA dimensions
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6.10.2 Combined Antenna Type 30776/3/40

Height : 180mm {excluding radiafs)

Width  : 110mm diameter

Mounting holes: 46mm sq pitch. Hole diameter 7mm.
Weight : 0.8kg (excluding U-balfs)

Radial Lengths: Cut to length depending upon required
system frequency. Confact Racal Tracs for further
informaticn.

" Figure 6.2 - Combined VHF/GPS Antenna

AITTELLAN A fetiien 4 Al 1004 FL
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7 INTERFACING

71 CONNECTORS

7.1.1 Link Antenna Socket

M Type Chassis Socket
Pin Function
Inner Signal
Outer Ground

7.1.2 GPS Antenna Socket

N Type Chassis Socket
Pin Function
tnner Signal & +5V0C
Quter Ground

Motz - This connection supplies power for the GPS
antenna and must not be short circuited. Take
care not to accidentally connect a Link antenna 1o
this socket.

7.1.3 Combined Antenna Socke't_

N Type Chassis Socket
< Pin Function
Inner Signal & +5vVDC
Cuter ‘Ground

Note - This connector should not be used to plug in a
separate VHF or UMF anfenna as this will shart

out the unit.

c:\temp\hyak\Page53.gif



Tracs TOMA Oparmors Manual Ivtesfacing

7.1.4 DG Power connector

62GB-57A-10-02-P 2-Pin Chassis Plug

Pin Function
A +ve 12V or 24V (Red)
B OV {Blue)

c:\temp\hyak\Page54.gif



Tracs TOMA Sparators Wanyai irrteriacing
7.1.5 Serial VO Command Sockst
5 St
2.
8l 6
Fin Nama Function v
2 Commanrd Tx | Commands franzmited to exdeamal unié | BS233
3 Command Rx | Commands receivad from sxtemal unik | RS232
5 GO Sround [
7.1.8 Serlal O Auxiliary Socket
13
25
Pin harne FuncHon [
1 GND Ground o
F Rx (data) Dala received oo ederial unit RS232
3 T {data} Data transmnitied to external unit RS232
4 CTS {data) CTS received from extemal unit RS232
[ RTS {data) RTS mnemited o adamal unit RE232
-] TIL & QUT TTL cutpat bt TTL +
7 EHD Ground [
] Tx {port 2) Port 2 data transeithed o extermal unit RSZ32
9 B (port 2} Port 2date received fron etobngl unit R&ZE2
10 | TTL 1 OUT TTL curtpat bit 1 (Nominally PTT out} T +
11 | Ancloguae IIP Analogue input maonitar Ol 4.5wls ™
12 | OFTO_OUT+ Ot bsalator +vs oupirt 0t 12V +
13 | OPTC OUT- - Opbo isokstor —ve output 0t 120 +
14 TTL_2 N TTL Input bit 2 (Nominally 1 inpuat bt T
15 EMGE 1IN Ememancy input bt (Full low) TTL
16 TTL 1N TTL input bit 1 (Nominally Fhe input bit) TIL™
17 TIL O N TTL nput bt O TTL™*
18 GND {Srodnd o
18 LED_EMG1 Emergendy LED drivar 1 TTL
20 | RxfPontT) Fort 1 dafs recaived from exdemal unit RS232
2 LED_EMG2 Emargancy LED driver 2 TiL
prd Tx(Port 1) Fort 1 dats mansmitted to external unit RS 232
23 OPFTO N+ Ot bealator +ve npat Omi2Vv*
24 DFTO IN- Cipriay setkerhor =vm IRt Qo 12V
25 END Ground o
.. Note — Port 1 and Port 2 can be assigned by the

Configuration Scftware. The units are supplied
pre-configured with default settings loaded. Port
settings are an advanced user oplion and their
assignment is described in the Tracs TDMA
Configuration manual.
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7.2 CABLES

7.2.1 Antenna Cable N to N, 90774/3/412

For connecting a Datalink UHF or VHF artenna to any
tracking unit

Htem Description Part No.

1 Coaxial Cabie RGS8/CU

2 Connector N Typa Free Plug N15A55E010X99
3 Cannectar N Type Free Plug N15ASSEQ10X8g

7.2.2 Antenna Cable N to TNG, 90747131412

For connecting a Combined antenna or GPS Marine 4

antenna to any fracking unit.
VA
Kem  Description Part No.
o1 Coaxial cabie RGE8CU
2 Connector N type free plug N15SAS5E010X99
3. Connactor TNG type free plug T35ATOED10X8S
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7.2.3 Antenna Cable N to BNC, 90821/3/408

For connecting the GPS Bullet antenna to any tracking unit
with separate antenna sockets fitted with the Trimbla SK&.

Wl

. tem  Description Part No.
1 Coaxial Cable RGS8CU
2 Caonnector N Type Free Pluy N1SASSED10XSS
a Connecter BNC Type Fres Plug
4 BNC to F Type Adapter
GPS antenna cable (SK&8)

This is the oniy cable where the use of an adapter is
recommended te convert the bullet antennas 'F' e
connector 10 a BNC. This is due to the poor selection of
"F type connectors commescially available,
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| 7.2.4 DC Power Cable S0774/3/408

For connecting an extemnai 12V or 24V bafttery o any
TDMA, unit. Length 2.9m.
Red: +ve
Biue: -ve
Greenfyellow: screen

ltem  Description Part No.
1 Circular 2 Way Socket 62GB-16F-10-02-8
2 Cable 2 Cored Scresned Black 16-2-2-C

7.2.5 Earth Lead 90538/1/3/26

For Iin_king the case of TDMA units to ground.

e

iem  Description Part No.
1 Saider tag spade end 2352387
2 Cable single core 3222063
WITTSULLM A bemrn T T A rlm [T
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7.2.5 MuHi Set-up Cable 90775/3/418

This mulfi-functional cable allows test and menitoring of
the system once it has been configured.

LEMGTH 300mm

COMMELTOR "X 1S A 25 WY D-TYPE PLLIG.
CONMECTOR B IS A 5 WY D-TYPE PLUG.
CONNECTORS ©'DF & £ ARE 5P D-TYFE SICKETS.

CONHECTOR '8 CILIHR FUNCTIEH TLRMECTTA W CONNECTOR T CONHECTOR T CONNECTER T

PN @ ELACK  DAIA{PORT 2] PH 1
PN 7 DRAIM RFEN -~ PN 5 NS
PIN & BACK  RTCMLMN P 3 :
T mED mﬂra PNz
RET FCRORYS Pl 2 FiM 2
P 22 RED NaEEA PCET 1) PR
PIN 2 BLACK  DATA PORT 1} PR
PIN 12 DRAM REEN .
o DRMIN GNDKSCAREN P 3

2 VWay Male é‘i’\é‘fFemde
T Type ‘o
2—H > 2] Commanda from Tracs
’ a 7 . | i 3| Commends o Tracs
S S0 Y Ground

This is a standard cable for connection of the Tracs TDMA
Command Port 1o a PC and is used to configure any
tracking unit.

SOTTELANA fraery ¥ | Apel 1999 57
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7.2.B Auxiliary Port Cable

As the inteamal connections of part 1 and pert 2 on the
Auwxliary connector are user configurabie by the Tracs
TOMA Configuration program, the connection diagram
giver. below applies ta the nomal intemal connecticn of
port 2 for contrel of the GPS recsiver.

25 Way Mxa 8 Way Fermnale
T Type T Type
i GHD f
i 013
8 I - N 2] GPS cantral TX
9 o T 2 G confrdd RX

7.2.9 RTCM Link Cable

Fer a base reference unit ¥ broadeast RTCM 2 link cable
must be fitted between the 25 way Aux port and the § way

Cammand Fort.
25 Way Mala 9 Way Male
o Type o D' Type
Fi |n[ |Iﬂ‘| 5] Geamd
RICMTx ;& U - U 3| Rx

LRt TETFIT e Y ) . AT 4008 e
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8 MESSAGE FORMATS AND TIME SYNCHRONISATION

The Tracs TDMA unit normally obfains its position and
fime information and 1pps timing pulse from the intemal
GPS receiver. Alternatively, this information can be
supplied by an external GPS receiver by altering the /O
port mapping. More detailed information on this is
contained in the Tracs TDMA Configurafion manuzl. The
message formats and 1pps fiming pulse requirements are
described belaw.

8.1 TIMING PULSE

Tracs TDMA requires a2 precise time signal to allow it to
fransmit in tmeslct mode. This input s normaily derived
from the internal GPS receiver connected via the port
mapping to Port B of the Tracs TOMA board

The GPS iming input to the TRACS TDMA comprises twe
signals:

4) A0t SVDC 1pps pulse
b) An RS232 serial data time message

The 1pps pulse is used for precise fiming of the
transmitter. Either the rising or falling edge of the 1pps
can be used as selected by the Tracs TDMA Configuration
program. Note that all units.in a systemn should use the
same rnising or falling edge selection. The {0 — 5V} pulse
width should be greater than 1us as shown below.

+5V 4

o | L

For GPS receivers which have the option fo advance or
delay the 1pps signal, this MUST be set for O (zero)
delay/advance for comect cperation.

P IPFICY | . PR FEYE | e
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The RS233 serial data is used for position reports and to
identify the whole number of seconds to which the 1pps
refates. The RS232 serial data from the intemal GPS
receiver is normally rovted via the port mapging out from
GPS 2 and into Port B. Nete that the same serial pert {Pert
B} is used if RTCM 104 comections are ouiput by the Tracs
TDMA unit, sc the comections will be quiput at the same
baud rata as is corfigured for the input (the default is 9600
baud).

The unit will accept 4 types of message for iming and/or
positoning. NMEA format GGA and VTG messages are
required if the unit is to generate a posifion report.

A non-reporfing unit, such as a base or reference station
may optionally use an NMEA ZDA message or a Trimble
TEIP type 'YD' message if the GPS unit capnet generate a
GGA message. The timing of all 3 messages (GGA, ZDA
or TSIP) relstive to the 1pps signal is very important to
ensure comect identification of the whole second number.

The time message must be received duting the second
following the 1pps signal to which the fime in the fime
message relates.

The diagram below indicates the timing requirements.

’(\ 1pps timing pulses

tSrhmmss‘ﬁmemassaga <[fe-

. ’ >50ms
e

Any ematic fiming of the time message from the GPS
recgiver, where the message continues past the next 1pps
signal, will cause incomrect operation of TRACS TDMA

Note - A GPS receiver MUST be configursd to. output
ONLY ONE timing message in NMEA mode, K

A P d . & amma n
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the recefver outputs a GGA and a ZDA message
the sgystem may exhibit ermatic operation
depending upon the timing of the messages.

8.2 GGA MESSAGE

NMEA GGA messages are used inlemafly to provide the
information needed for the regular position reports and to
giva the 'ime' to allow timeslet synchronisation. They are
alse output on pin 22 of the Auxilliary connector for use by
external devices {e.9. a Track Plotter).

The GGA message includes time, position and fix refated
data for the GPS receiver.

$GPGGA hhmmss.ss, ddmm.mmmim, N, dddmm.mmmm, W,
q,nn,hh.h 77z .z, M, +gggy.g, M, it fii *hh<cr=<!f>

Where:

Field 1 — UTC of Position hhminss.ss
2 — Latitude ddmm.mramm
3 — Lafitude N (North} or S (Sauth)
4 — Longitude dddmm.mmmm
5— Longitude W (West) or E (East)
B— GPSQualtyg 0= NoGPSfix
1 = Uncorrected GPS fix
2 = Differential GPS fix
7 — Number of S\s used nn
8 — HOCGP hh.h
T £,10 — Mean-sea-evel height {in metres) tzzzz.z
11,12 - Gecidal separation {in metres) +gggg.g
13— Age of DGPS data tit
14 — DGEPS ref stn 1D iii
15 - Checksum
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8.3 VTG MESSAGE

VTG messages must alse be enabled to allow a unit 1o
generate position reports.

SGPVYTE hiA.h, T,hhh.hi, M, vy v, N vy, Kthh<ere<ifs
Wheref

Field 1,2 — Track made good in deg frue hbh.h
3,4 — Track made good in deg magnetic khh.h
66 — Speed over ground in knots vwv.v
7 .8 — Speed over ground in kilometersihr wwv v
8 — Checksum

2.4 ZDA MESSAGE

Some reference GPS receivers (e.g. Trimble 4000RS} do
not output valid GGA messages when in base mode so the
unit can also accept ZDA messages to provide the timeslot
synchronisation in this mode. The position report from a
reference station in this mode will be null.

$GFPZDA hhmmss.ss,dd, mm, yyyy,00,c0*hh<cr=<if>

Only the follawing fields, will be decoded; all others re
ignored and can be null:

Field 1—- UTCss
¥ — Checksum

BATTERALAA Iz f T Anefl 7999 &2
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8.5 TRIMBLE TSIP "7D' MESSAGE

<CLE><7D><08><Data String=<DLE><ETX>

Databyte | Hem Type Units
0] Flag BYTE Bit 0=0, Bit 1=1 UTC
time Good

1 Hours BYTE Hours (0 - 23}
2 Minutes BYTE Minutes {0 - £52)
3 Seconds | BYTE Eecends {Q - 59)
4 Day BYTE Day (1 - 31)
5 ‘Month BYTE Month (1 -12)

B-7 Year INTEGER | Year (e.g. 1996}

The Flag byte MUST be xo00010 as indicated for the ime to
be correct UTC rather than GPS time. <DLE=> character in
data siring byte stuffing as per nomal TSIP protocol (Datz
<DLE> bytes are doubled in the transmission so that any
<DLE><DLE> pair is decoded as <DLE>.

TSIP data input is NOT acknowledged.
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8.6 POSITION REPORT QUTPUT

Pesifion reports received by the unit (sither addressed to the
unit or broadcest reports or emergency reports to any
destination} are output through the COMMAND port in Leng,
Nommal or Short formats in NMEA style messages as
described helow,

Long format ... .extra slot and route details, 109 chars inc orif

$PRPS POSL s8s.ddd i s52s,y,0¢, hhimmas, ddmm.mmimem;, N,dddmm.
mninim, E 2hkhh.h, v v, bbb, d, aa kb, ss,mr *hh <cre<if>

axample ...

$PRFPS,POSL,002,050,000,0060,P,01,16440d,5123.9412,N, 00014 763
3.W,+0101.0,000.0,000.0,,1,N,02,01,07,0000"3C

Mormal format ... @8 chars inc crf

SPRPS,POSN,a38.y.c0,hhmmss.ddmm.mmmm, N dddmm. mmmim E 2h
hinh.h,vwe.w, bbb b, m,d,aa,hh,s5,mr *hih <cre<if-

exampie ...

$PRPS,POSN,002,FP,00,104508,5123.8403, N,00014. 7630w, +H0100.0,
004.0,000.0,0,1,M,02,01,07,0000"F

Short format .... Noe GPS defails, count or heading fiags
75 chars inc orif L

SPRPES,POSS as5,y, hhmmss ddrmm.mmmm, N,dddmm_mrmmm,E,thhh
h.hwy v bbb bd "hh <cra<i=

example ...

$PRFS,POSS 002, F, 105458,5123.84 17 N KN4 7612 W+ 000,000
.0,000.0,N"2B

SOTTSATA lﬁ:l:lo { Aprl 1393 .H]
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The foilowing table defines the field contenis, limits and other

dedails.
Long | Norm | Short | alemant details
¥ ¥ y 558 = souree 1D
¥ N deid = destination 1D
¥ ' = repeater (D
¥ SERE = slat number position eceived in
¥ ¥ ¥ ¥ = message bype character “E* to "P*
¥ ¥ & = message serfal mumber (0 to 15
¥ ¥ ¥ hhmmss = time of report (DO00D] to 235953)
y ¥ Y ddmm.mmmm = Latituda (D000.0000 to 8559.99853)
W ¥ b N = | attude sign "N° or "8" )
¥ ¥ Y dddmm.mmmm_ = Longitude (00000.0000 to 17550, 8306}
¥ ¥ I E = |angiude sian *E or W
¥ ¥ ¥ ihhhh.h = spheriodal height metras {-300 to 1338.3m)
¥ ¥ ¥ VWYY = yalzcity knobs (U00.0 to 403.5}
¥ ¥ ¥ bbb.b = heading cegrees (000 to 3549.9)
v ¥ % = heading source O = COGE, 1 = external
y y m = haading type 0 = magpetic, 1 = tua
y ¥ y d = ditferentis flag, N = non-diff, D = diff
¥ ¥ a3 = Age of DGPS comachions used fior fox {00 to 56}
¥ ¥ hh = HDOP of fx {00 to 15}
¥ Y 55 = Mo of sateBites in fox (00 to 15}
y ¥ mT = DEPS referance staticn used (1023 = non DGRS)
¥ ¥ *hh = Checksum {zce Delow)

The checksum field is the last field in the message and
follows the checksum delimiter ™. The checksum is the 8-
bit exclusive OR {No start or stop bits) of all characters in the
message, including " delimiters, between but not including
the *$" and *** delimiters. The hexadecimal value of the most
- significant and least significant 4-bits of the result are

converted

to two ASCI characters {08, AF) for

fransmission. The most significant character is transiitted

first.
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8.7 OPEN MESSAGE INPUT

An open (unfomatted by the daizlink} message is input via
the COMMAND port in the following formats. Open asdii
messages are sent unmodified, open binary messages are
converted to binary from ascii hex and then sent.

Binary format:
The input message is of the form,

$PRPS,CPNB,ddd< binary bytes as asci hex chars
* data>*hh<cr=<if>

ddd

destination 1D (000 if a broadcast message)
<data>.

1 to 482 byles as 2 to 964 hex chars
each char must be ‘0 to '9' or ‘A' to °F only
Checksum {See 8.8)

*hhk

Ascii format:
The input message is of the form.
$PRPS,0OPNA, ddd< ascii data>"hh<cr><l>

dadd = destination ID (K0 F a broadcast message)
=data> = 1 to 482 characters
~ each char must be in the range 20H to FFH with

the exception that the following control characters
can be used. ETX {G2H) is converted to CR (ODH)
for fransmission,- ETX .(03H} is converted to LF
{0AH) for transmissicn. This is to allow CRLF
to be added to strings serd over the air.

*hh = {Checksum {See §.5) .

Al messages should cardain up to 32 + N * 18 byles
. according to the super packet length and seftings, see table at
end of section, The input process should check that the string
contains no more data characters than can be sent in one
transmission. There must aiso be space in the QPEN
message circular buffer to hold the transmit stream. Any
incoming message failing these tests will be ignored and
MNAKed. A NAK message will also be sent out by- the
transmiting unit if there are no channel 3 timeslots set-up.
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Short messages are padded for transmission and the padding
is siripped at the receiver.

Tha message is acknowledged with the standard
acknawledge message when the message is transmitted. Up
to 12 messages may be stored in the internal buffer awaiting
transmission before the waiting message will be overwritten.
The- sending device must track the ACK messages fo
determine the messages leaving the buiffer.

The receiving unit does NOT acknewiedge the message. The
exiemal application using this message is responsible for this
level of protocol.

Open ing max char lengths {data contert on

14400 14400 122300 12300 9800 6600 4800 4800

packets da  packets dats

2 32 2 az 2 32 2 32

s 88 = 86 5 88 4 63

g 158 9 158 8 140 ¥ 122
12 212 12 212 11 184 10 176
18 284 18 284 14 248 13 230
20 356 26 356 18 20 186 284
23 410 23 410 2t 3r4 18 320
27 482 27 482 24 428 2 374

Open messaging max char lengths header + data + chksum + erdf

14400 144006 12300 12300 9500 9600 4800 4800
Slots pockets data  pockels  daln pockels  deln  packety  dels

1 2 51 2 51 2 51 2 51
- 2 5 105 5 106 8 105 4 a7
3 9 177 ] 177 g 159 7 141
4 12 231 12 23 i 213 10 195
] 15 302 16 303 14 287 13 249
3] 20 .35 20 375 18 338 16 303
7 23 429 23 429 21 383 18 338
8 27 501 27 &M 24 47 21 383
WOTTEAAMA, e Aprif 1599 Fd
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8 APFENDIX

9.1 ADDITIONAL CABLING

These cables are application specific and are used during

nomal system aperation once the units have been
configured.

2.1.1 Base Reference Cable

This cable provides the necessary link for the RTCM
messages generated by the GPS receiver to be broadeast
by the Base Referenge unit. In addition # gives access to
the position raport outputs from the cormmand port and will
allow set-up communication with the GPS receiver via the

Aux part.
FTCM Link Pasition Repart Output
25 way D male to gway D maleto 9wy CHoorale:
Tracs Aux port Traca Command Port 16 P oom port
7 ] 5
§ 3 a
-] -+ 2 - 2
/«"
: 9 wey O famaie
to PC com part
5
3
2
GRS Setup
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