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| DENTI FI CATION Ficeld of the Invention The present invention relates
generally to a satellite systemfor identifying and tracking vessels on
the high seas. 5 Background The di scussion contained in this_ "Background”
secti onwloé’Plﬁ‘fﬁi‘;?‘?g to prior art arrangenents is basedPFyAy%‘BSS’degr ee on
docunents or devices which form publiic know edge through their respective
publication and use. Such should not be interpreted as a representation

that such documenSaATELIMERISYSTEM FOR VRBSEL eDENIERICLTIoNe common 1o
general know edge in the art. The nost successful nobile tracking system

wor | dwi degikia of iR IVélilog™ devel oped Orintracs TM service in North America,
which is currently supporting in excess of 250,000 | ong distance trucks.

Usi ng existing k g | L e i s.ladnched in the
early 1990's agg@?%%ég# 5@3@%%5@?%?&%%@%&?? esa&ﬁ f)té’ggs?eﬁn \gjﬁrrlg%@ﬁffbg uteltracs)
and Japa parine termnal version terned Boatracs TM was al so | aunched
Nackin I Peskd] High -
a few years P2 VSRR AW est abl i shed narket base of about 80, 000
units. Irlgl;i(sheri es vessel nmanagenent, various satellite systens have been
i npl emBntRAFKBIMNGessel tracking, of which the Inmarsat C TM system has been
the nost w dely deployed. In excess 15, 000 fishing vessels worldwi de are
currently trackB# dipspssign oenipined oo sthis atBarkgreunds \seetions relatitg e meionntt ship
-owners are using satellite-tracking networks for fleet management
pur poses.anrEngeyenisas dlabadt to somendegies tvadocwieemtznart destieed which dapapiblict y of
provi di ng robust, and reliable conmmunications with a uniform high quality
of servi dmowiedge thromgh ¢hehrregpective publication and use. Such should not be interpreted
as a representation that such documents or devices in any way form part of the common
10 general knowledge in the art. |
The most successful mobile tracking system worldwide is the Qualcomm
developed Omintracs ™ service in North America, which is currently supporting in
excess of 250,000 long distance trucks. Using existing geostationary satellites the service
was launched in the early 1990°s and later successfully exported to both Europe
15 (Buteltracs) and Japan. A marine tertinal version termed Boatracs ™ was also launched
a few years later and has now established market base of about 80,000 units.
In Fisheries vessel management, various satellite systems have been
implemented for vessel tracking, of which the Inmarsat C ™ system has been the most
widely deployed. In excess 15,000 fishing vessels worldwide are currently tracked using
20 varlous satellite systems and merchant ship owners are using satellite-tracking networks
for flest management purposes.
These satellite networks have demonstrated the capability of providing robust,
and reliable communications with & uniform high quality of service over a wide area.

This has been a significant commercial advantage over terrestrial radio competitive

25 products even in developed countries such as the United States.




Thi s has been a significant conmercial advantage over terrgﬁrlﬁb radi o
. conpetitive 25 products even in devel oped countries such™as Phe ?Jnl ted
States. 24 May 2006 WO 03/ 046603 PCT/ AU02/ 01591 -2- Historically satellite
‘networ ks have been regarded as relatively expensive in terns of term nal
equi pnrent and airtine operational costs. Recent advances in technol ogy
have al | owed dramatic reductions in both cost elenents as seen with nodem

satelli L& nes. Current d obal Mbile Satelli @?ﬁ%‘ﬁ] (GWBS) such
as Inrrarseg] usg&fhe L band spectrum which is |im 0 1t a 30 MHz
spectrum around 1.5 GHz. This resowxe has to be shared wth other

regional satellite networks such as the Optus Australian Donestic system
This linited speekically faslitestidradhdve beal alchidell s eXARBEI skPenstiierihi Me costs.
The C band spectrum (4 to 6 GHz) has historically been used for managed

and | easegme @IMaiiicAldg@ipnidh Whe 8timP VpBtatioRalP@isit  amékeRCAdVandQ-iul ti poi nt
connections and provides cost effectl ve satellite comruni cations. Summary

D scl Ose%cﬁ{oﬁ‘og?rHa@é‘ﬂﬁw%HMb ?é&lu&{oﬂé,/ h%ﬂ@c&?él%m@ﬁtﬂ? 8okl @R pdapgeudo- real -
time communications service to nobile platforns under nost weat her

conditi OE‘a?elhtIﬂS: éﬁgﬁ@ngerrents make use of use geo-synchronous satellite(s)
operating in concert with base station(s) and control centre(s), and use

de th
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Australian Domestic system. This limited spectrum has resulted in relatively expensive

airtime costs.. The C band spectrum (4 to 6 GHz) has histbrically been used for managed
and leased communication services, point-to-point and point-to-multipoint connections
and provides cost effective satellite communications.
_ -Summaryr
Disclosed are arrangements which provide a cost-effective and pseudo-real-
 time communications service to mobile platforms under most weather conditions. The
arrangements make use of use geo-synchronous satellite(s) operating in concert with base
‘station(s) and .contrql centre(s), and use message communication and rebroadcast
_techniqués in order to brovide the mobile platfonns with a continuously updated pi;ture of
mobile platforms traffic in their "local” area.

Accorchng to a first aspect of the present dlsclosure there is provided a method
of communicating data among a plurality of mobile platforms via at least one
geostationary satellite, said method comprising thg steps. of:

establ_is_hjng a plurality‘of geographic regions dependent upon at least one of |
~ beam coverage areas of the ét least 0n¢_geosta_tionary_sat_ellit_e and tra_fﬁc loads |

associated with each said region;




establishing a plurality of geographic regi ons dependent 59§f af 4 east one
of beam coverage areas of the at |east one geostationary Sa épl|9e and
traffic | oads associated with each said region; 24 May 2006 WO 03/ 046603
PCT/ AU02/ 01591 -3 consolidating, by the control centre, of the inbound
nmessage, to thereby reduce a traffic volune of outbound nessages

associ aWA03#46h03sai d i nbound nessage; and sendi ng BUTMAHAOIIEssages
dependent upon the consolidated i nbound nessage, via the base station and
the at |east one geostationary sat€ldite, to a sub- set of said plurality
of nobile platfornms, said sub-set of nobile platforns being in at |east
one of (a) t engdivetingdyr thehiontrobgémre, dritie (houad jrassase. tre thprelphi c
region(s), as said one nobile platform According to another aspect of the
pr esent reduse lao$maffe; voheree of uphamiddedssagess pstoeratedfdo withosaid ninbatridng dat a
anong a plurality, of nobile platforns, said systemincluding at |east one
geost atmessapy; sdt el [ ite, a base station and a control <centre, the system
further conprising: nmeans for establishing a plurality of geographic

regi ons dependegidingoointbodid mesapes0depeatiehagoncby ebaglidaddsbaidt he at | east
one geostationary satellite and traffic |oads associated with each said

region; mmga Vi@ theseRdisgom And MOANEasIDHS @e@tationei Anglief tsakeb-pl ural ity of
- nobile platforns, via said at | east one geostationary satellite and the

base staiiop @aidtppuﬁah%a STORHIR! pl SHESHSE said BBl st UTMIMI TRARARR He_ﬂ%‘ #di ng spati al
information for sai one nobile platform neans for consolidating, by the
control atcﬁ!%tr Bne f (ahand RBAUNELBESBAIPegion, and (b) adjacent geographic
region(s), as said one mobile platform. |
According to another aspect of the present disclosure, there is provided
a system for communicating data among a plurality of mobile platforms, said
system including at least one geostationary satellite, a base station and a control
centre, the system further comprising:
means for establishing a plurality of geographic regions dependent upon
at least one of beam coverage areas of the at least one geostationary satellite and
traffic loads associated with each said region;
means for sending an inbound message, from one of said plurality of
mobile platforms, via said at least one geostationary satellite and the base station
to the control centre, said inbound message including spatial information for said
one mobile platform;
means for consolidating, by the control centre, of the inbound message,
- to thereby reduce a traffic volume of outbound messages associated with said
- inbound message; and

means for sending outbound messages dependent upon the consolidated




to thereby reduce a traffic volunme of outbound nessages azﬁ iq%@g wth
said inbound nessage; and neans for sendi ng outbound nes aé@? endent
~upon the consolidated 24 May 2006 -3a i nbound nessage, via the base station
- and the at |east one geostationary satellite, to a sub-set of said
plurality of nobile platforns, said sub-set of nobile platforns being in
at | east one of (a) the sanme geographic region, and (b) adjacent geographic
region(s), as said one nobile platform According to another aspect of the
present disclosure, there is provided a;, nobile term nal adapted for use in
. a systemfor communi cating data anong a plurality of nobile platforns,
~said systemincluding at | east one geostationary satellite, a base
station, said nobile terminal and a control centre, the nobile term na

conpri si ng: ans for .determning, for one of said plurality of nobile

ol at f or miTHAC GiRsoeke ik et St i 3 LeapluitesasoupRAY 59EHIR &8 mmt i on for
the nobile platforn means for_receiving information, fromthe control
centre viAUbHE o Saﬁé?gﬁal&ﬁe%@séklwaé%a% s} av-peteot pabide gla.t.%nas plurality
of - geographi ¢ regions across which the nobile platforns are distributed,
't he geogb@phitatrleyt onzob@) ty Wapatraerphicepionaand () adiaesnb segerarhdén cover age
areas of the at |east one geostationary satellite and traffic |oads
assOciatﬁﬂﬂﬂiﬂh@%ﬁéhﬁ§an@ﬂ%ﬂdW@HFLneans for determ ning, depending on said
 geographic region information, transmt paranmeters for sending an inbound
nessage; and nedsorlng te apethagaspred afiboppissenidisslogere, theranig prondded ansni t
paraneters, via said at |east one geostationary satellite and the base
stati on Webilpderaingl rasiepicd HoF dise 18 GYTHABOIPR FORBRWHERINENdt TGSt Be spat i al

“information.. . . : . .
plurality of mobile platforms, said system including at least one geostationary

satellite, a base station, said mobile terminal and a control centre, the mobile
terminal comprising:
means for determining, for one of said plurality of mobile platforms on
which the mobile terminal is locatéd, spatial information for the mobile platform;
means for receiving information, from the control centfe via the at least
one geostationary satelh'fe, regarding a plurality of geographic regions across which
the mobile platforms are distributed, the geographic regions being dependent upon
at least one of beam coverage arcas of the at least one geostationary satellite and
traffic loads associated with each said region;
means for determining, depending oﬁ said geographic region
information, transmit parameters for sending an inbound message; and
means for sending the inbound message, usiﬁg the transmit parameters,
-via said at least one geostationary satellite and the base station to the control centre,
said inbound message including the spatial informati.oh. |
There may be provide_d a C-band terminal including an antenna having a
nominal gain of 18 dBi, and adapted (a) to transmit -a signal having a bit-rate

between 300 and 2400 bps, and (b) to receive a signa.l




There may be provided a C-band termnal including an antenpg, hag a
nom nal gain of 18 dBi, and adapted (a) to transmt a signal having a
~bit-rate between 300 and 2400 bps, and (b) to receive a signal 24 May 2006
WO 03/ 046603 PCT/ AU02/ 01591 -4- having a bit-rate between 11 to 64 kps,
wherein the transmtting and the receiving is perforned without using a
di pl exer. Also disclosed is a nobile term nal adapted for use in a system
for cofMmoBMd660%g data anong a plurality of nobil eppiTaAioz08591sai d system
including at |east one geostationary satellite, a base station, said
nobile termnal and a control centr®, the nobile term nal conprising:
means for, determning, for one of said plurality of nobile platforns on
whi ch t heayingia Rit-rate Retigen i1 & to 64 kpe avhessim thedransiitpgand Bi¢ TeeRivipge nobi | e
platform_ and neans for sending an inbound nessage, via said at |east one
geostat i dﬁﬁ?fiom‘sﬁ‘dt"é’lﬂlquﬁémaﬂddﬂﬁ@(%ase station to the control centre, said
i nbound nmessage including the spatial information. According to another
‘aspect of the Pisesdiselogidsid asmelile tdiminal jalapied\iodede dn T epsternl focentre in a
- system for conmunicating data anong a plurality of nobile platforns, said
syst em i mommdinngptiag dawamnongreeplgedist aff mobide plafatned, kaitleystembededisg at i on  and
said control centre, the control system conprising: neans for establishing
a pl ural iat yeasf oge@gostptiviary egibing «bpensetidn, isah mobile [temshalonel af beam
coverage areas of the at |east one geostationary satellite and traffic
| oads assonireltcedtry thé ndbib taminh] ce@pasing:means for consolidating an inbound
nmessage fromone of said plurality of :

means for determining, for one of said plurality of mobile platforms on

which the mobile terminal is located, spatial information for the mobile platform;
and

means for sending an inbound message, via said at least one geostationary
satellite and the base station to the control centre, said inbound message including
the spatial information.

According to another aspect of the present disclosure, there is provided a
control centre in a system for communicating data among a plurality of mobile
platforms, said system including at least one geostationary satellite, a base station
and said control centre, the control system comprising:

means for establishing a plurality of geographic regions dependent upon
at least one of beam coverage areas of the at least one geostationary satellite and
traffic loads associated with each said region;

means for consolidating an inbound message from one of said plurality of
mobile platforms to thereby reduce a traffic volume of outbound messages
associated with said inbound message; wherein the inbound message includes

spatial information for said one of said plurality of mobile platforms, and




nobile platfornms to thereby reduce a traffic volunme of out nd ssages
associated with said i nbound nessage; wherein the inbound & i ncl udes
spatial information for said one of said plurality of nobile platfornms, and
24 May 2006 -4a neans for sendi ng out bound nessages dependent upon the
consolidated inbound nmessage, via the base station and the at |east one
geostationary satellite, to a sub-set of said plurality of nobile

pl atforns, said sub-set of nobile platfornms being in at | east one of (a)

t he same geographic region, and (b) adj4acent geographic region(s), as said
one nobile platform 24 May 2006 W03/ 046603 PCT/ AU02/ 01591 -5 According
to anot her aspect of the present disclosure, there is provided a conputer
program product including a conputer readable nmedi um having recorded

t hereon a comseneforpsagirgmohtbout mestigey deppidenespon the cexsdidaeda net hod of
comuni cating data anong a plurality of nobile platforns via at |east one
geost at i dnbound medsadd, ivieethe babdstpi@giminhe anpeassomggeosRdendrosatesitabl i shing a
plurality of geographic regi ons dependent upon at |east one of beam
cover.age tanaad-sof oft dakl plurdliepst mobige pladsin, sadanuy-ssedrehdtileeiansdntsr af fi c

| oads associated with each said region; code for sending an i nbound
nessage, Yeh@miwne RhstSaied obl Wy ahd tsumef cdmpPighec rBlioh,§f 6dTRDL) Wlpcade | east one
geostationary satellite and a base station'to a control centre, said

i nbound @&g@ﬁﬁcir%bﬁ@jﬁgsﬁﬂ%héﬁiobil@f)lih"t%ﬁhi. on for said one nobile platform
code for consolidating, by the control centre, of the inbound nessage, to
thereby reduce a traffic volunme of outbound nessages associated with said
i nbound nessage; and :




code for sending outbound nmessages dependent upon the CO”%&H&&E&B@ i nbound
nmessage, via the base station and the at | east one geostationdry satellite,
to a sub-set of said plurality of nobile platfornms, said sub-set of nobile
platforns being in at |least one of (a) the sane geographic region, and (b)
adj acent geographic region(s), as said one nobile platform According to
anot herwmﬁﬁ‘%f the present disclosure, there i s BEBAWBHISHOL conput er
program for directing a processor to execute a nethod of comunicating data
among a plurality of nobile platformd-via at |east one geostationary
satellite, said programconprising: code for establishing a plurality of
geogr aphi ¢ r egf6tdigsfe saether apest oft the esesent disedospte, Betariscorvedade ar eas of
the at | east one geostationary satellite and traffic | oads 24 May 2006 -5a
associ at e¢mpitteh prgedm peoductrisgipding aceoueputasreaigbldimaglivm hianibg wendrdedssage, from
one of said plurality of nobile platfornms, via at | east one geostationary
satel | i t dherneh a tommitgt @bgem fo diratingropraessdr é¢ exsaita ai mbdaddfmessage

i ncluding spatial information for said one nobile platform code for

consol i dabmngpichyngtdata aoong b @elurdiEndf webikfpldtfeans vibatingt amsgagationhry t her eby
reduce a traffic volume of outbound nessages associated with said i nbound
nmessage; saallite, @dteodran campitingg out bound nessages dependent upon the

consol i dat ed i nbound nessage, via the base station and the at | east one

geost ati onary &l ®rlesthtishibga Slusilify-of eéogRiphic Sepidihs Bdpeiidehi upyn aff leddDdie! €

platforms, said sub-set of nobile platforns being in at |east one 24 My
2006 WO QB/H4h6R3ertitel hrbhdO8] thbSAlicash-one geostationary satellite and traffic loads

associated with each said region;

code for sending an inbound message, from one of said plurality of mobile
platforms, via at least one geostationary satellite and a base station to a control centre,
said mbound message including spatial information for said one mobile platform;

code for consolidating, by the control centre, of the inbound message, to thereby
reduce a traffic volume of outbound messages associated with said inbound message; and

code for sending outbound messages dependent upon the consolidated inbound
message, via the base station and the at least one geostationary satellite, to a sub-set of
said plurality of mobile platforms, said sub-set of mobile platforms being in at least one
of (a) the same geographic region, and (b) adjacent geographic region(s), as said one
mobile platform.

According to another aspect of the present disclosure, there is provided a
computer program for directing a processor o execute a method of communicating data
among a plurality of mobile platforms via at least one geostationary satellite, said
program comprising:

code for establishing a plurality of geographic regions dependent upon at least -

one of beam coverage areas of the at least one geostationary satellite and traffic loads




of (a) the sanme geographic region, and (b) adjacent geogr%gﬁhc rggion(s),
as said one nobile platform Oher aspects of the inventi g | so

di scl osed. Brief Description of the Drawings 5 One or nore enbodi nents of
the present invention will now be described, by way of exanple only, with
reference to the acconpanyi ng drawi ngs, in which: Fig. 1 shows a functional
di agram of a systemin which the disclosed communications technique can be
practi ced; Fig. 2 is a flow di ag®am of a process depicting operation of
the systemdescribed 1o in relation to Fig. 1; Fig. 3 depicts MCC
processes referred to in Fig. 2; Fig. 4 shows a two satellite arrangenent
relating to conmmunications between a ship and a base station; Fig. 5 shows
a schemssdciatedivagjreash saifl regigi;r st arrangenent of the disclosed 15

comuni cations system Fig. 6 depicts geographic regions and ships

al | ocat ed t o tdédedayseodisg angnbabed exassage dirdy ohb ef said tphoklitg eftmobjle and Fig. 7
schematically illustrates the nobile termnal architecture. Detailed

Descr i pt iptatformg viadit hegstRas tpeddadion§ siltiteeant] eftesesiationi ts arcadieolicantay one or
more of the acconpanying drawings to steps and/or features, which have the
sane r ef asi¢ mbeurndunBiag Biclutling Seatisitiepsnatiog fop kaid @Rinubils platfae for the purposes
of this description the sane function(s) or operation(s), unless the

contrary i nt endddefor agiselidating, beheios@d] @EREE, SHtBE BBIinT ndRsabelt@ tBfchE
Re- br oadcast System (ABS), which allows 25 information regarding a

vessel ' s rddi@H thaiffio voRRR dfo@BourdFhtsSiBes 808 RMA S sAd IBbudehR¥e8tand4 May 2006
code for sending outbound messages dependent upon the consolidated inbound

‘message, via the base station and the at least one geostationary satellite, to a sub-set of

said plurality of mobile platforms, said sub-set of mobile platforms being in at least one




WD 03/ 046603 PCT/ AU02/ 01591 information to be sent to oth 4niPEB66i” t he
area, as well as to shore. The system di scloses ship to shor

transm ssions sent over in-bound satellite |inks to various Base Stations
that rgut a, generally using terrestrial links, t Master Contro
Centre ?@Eﬁ?ﬂg%ﬁ processing. 5 Fig. 1 serves to i||£§ﬁP§F@“§%e system
context in which the disclosed conmmgu cation nethod is described. Fig. 1
al so introduces a nunmber of terms used throughout the specification, such
as in-boustaptie satie-geopaphic 8poN) iafid (1) Uljdcérd kRogriphic kdgida(s)davhid bk, base
station and control centre. Fig. 1 shows a functional diagramof a system
500 in wWhihshlietriodhscl osed 1o communi cations techni que can be practiced. A
“ship at sea 501 comunicates on an up- link 502 with a satellite 503. The

satel lite 503 dprvalds Jrie iR 8@&@%&0@ ﬁiose(fom*runi cation as depicted by an
as 505, e e '

arrow 504 to a station nd-to-end conmuni _cati on between the

ship 501 lgmﬁle I 5is referred to as an "in- bound”
comuni calt?llqgkrpég‘gn epl%ft%ié%btﬁﬂg dashed arrow 512. An "out-bound"” 15
conmuni_cati on I cation in.the .opposite . difecti as the
dashed “ar r ow .oqﬂg%e%glﬁgg{g‘g% Pghie%?eﬂmﬂf"gg?@?f’wﬁ ) 8‘?’ by an
arrow 506 with a control.. centre 507. The control, centre_can be a Muster
Cont r ol C%q%qfé’x%rﬂé&fnlp”fw’lﬂh@%émﬁ?@ﬂéeacﬁ?m%ymgfk%ﬁ‘ﬁsrlﬁl‘”bé‘g‘htres in the
system The confrol centre 507 processes the received 20 information, and
conmuni cat es t K& ph §§8§§éd funstionahedisern ofsa gupice én Wicha thea diselasog  wi t h
the base station 505. The base station 505 forwards this processed
i nf or mat i cgRmMuAications feckigue ¢ap bamraghivedv 509 to the satellite 503, which
forwards the information, as depicted by anarrow 510, to a ship 511. The
conmmuni-cat i-on Higpk ¢t ®fovdiagham afrarppueesslddpicing @feeation df the@ysian destiman- | i nk”
communi cation while the conmuni cati on depicted by the arrow 502

10 inrelation to Fig. 1;

Fig. 3 depicts MCC processes referred to in Fig. 2;
Fig. 4 shows a two saftellite arrangement relating to commumications between a
ship and a base station;
Fig. 5 shows a schematic diagram of a first arrangement of the disclosed
15 communications éystcm;
Fig. 6 depicts geographic regions and shiﬁs allocated to the regions, as
determined by the control centre; and |
Fig. 7 schematically illustrates the mobile terminal architecture.
Detailed Description including Best Mode
20 Where reference is made in any one or more of the accompanying drawings to
steps and/or features, which have the same reference numerals, those steps and/or features
have for the purposes of this description the same function(s) or operation(s), unless the
contrary intention appears.
The disclosed system is an Automatic Re-broadcast System (ABS), which allows

25 information regarding -a vessel’s identity, position, course, speed and other relevant




25 is referred to as an "up-1ink" conunication. The end-t%-g\?d 06
conmuni cation conmprising 24 May 2006 WO 03/ 046603 PCT/ AUZ018eP% 8. t he
uplink 509 and the downlink 510 is referred to as "out-bound”
com*runi,@&tds@ndﬁsthi S being in a shore-to-ship direction, The end-to-end
conmmuni Pah 9:orrpri sing the uplink 502 and the dowl TR BYPY s referred
to as "in-bound" communication, this.feing in a ship-shore direction, 5
Fig. 2 is a flow diagram of a process 600 depicting operation of the system

descri bednfofmiifhab be e hed chibe ik 7 step 601N
h 1k @& dthd@ ships in tﬁé’al@ﬁ,cé% ggﬁ ,a§ gbgsh&féhmf'lﬁ_é}ﬁ%%%stcibs

in which a nobile termnal on a ship N 1 sends a

nmessage t@ifioIRde kﬂaﬂsﬁﬁss%cg.g ﬁfnt o0 iﬁ~ﬂoué1tﬁiesgttelrl]iﬁ ]ir[lﬁ‘ét}dS 3%?)8% g@g%%gé“?%‘éﬁ] 5 8 gr tly

hi dden behi'nd the step to Indic

he- sat el TIECHA Bhortty Shol bbbl s o 8 MERETSRAHD DR RARCTRNa ohip

An arrow__602.flows froman output of the step 601N back to the input ‘in a
| ooped cé)ﬁ?ﬁe&ﬁfﬂgat.i on. This arrow 602 indicates that the ship N continues
to send nessages tﬂ the satellite as required by various functions such as
posi tidnal repbt&ihgseavsd o st nths symese (eastsxt sine pheb3thet Wisclosadel | it e
(eg., 503 in Fig. 1) forwards the nessage to is a base station (eg., 505
in Fig. rpmopeader method ds deseribsd. 6Big, 1tdle introducet atrivobe5@5tefms weedds t he
nmessage to a control centre (eg., 507 in Fig. 1), the process then being

di r ect ed thmughsot the dpenificatior, lsuchrasanboundsfifd dubbewslt @mnadEatidmliiikeyst ep 606
the control centre 507, which in the present exanple is a Master Control

Centre ( Mik)downrlbdebae stafidiendesfadesnt@nd bot h nonitors and updat es vari ous
20 system paraneters as will be described in relation to Fig. 3. The

e e T A AR SR Sy SN 0 e %07, O
the i ngoRbAuARSHRE Sechhigi SRIHR phhetb &, t}('@hjp at sea 501 communicates on an up-
link 502 with a satellite 503. The satellite 503 forwards the aforementioned
-communication as depicted by an arrow 504 to a base station 505. The end-to-end
communication between the ship 501 and the base station 505 is referred to as an “in-
bound” communication as depicted by a dasl;ed arrow 512, An “out-bound”
16 communication would be a communication in the opposite direction as the dashed arrow
512.
| The base station 505 communicates, as depicted by an arrow 506 with a control
centre 507. The control centre can be a Master Control Centre (MCC) if there are a
number of control centres in the system. The control centre 507 processes the received
20 information, and communicates the processed information, as depicted by an arrow 508
with the base station 505. The base station 505 forwards this processed information, as
depicted by an arrow 509 to the satellite 503, which forwards the information, as depicted
by an arrow 510, o a ship 511. The communication depicted by the arrow 510 is referred

to as a “down-link” communication while the communication depicted by the arrow 502

25  is referred to as an “up-link” commnication. The end-to-end communication comprising




base station 505. 24 May 2006 WO 03/046603 PCT/ AU02/ 01591 -4%/-[ -9685 eafter,
in a step 609 the base station 505 forward these messageszto PHe Satel lite
503, and subsequently in a step 610 the satellite 503 forwards (ie

br oadc S hese nmessages to a nunber of ships, as _depicted by arrows 510
and 512&!}0”0)31'9?6393 1. Accordingly, returning to Fig. l,PC?"E‘Uf’gOl?éen t hat the
single nessage emtted from5 the shig. 501 is received by the MCC 507,

whi ch then re-broadcasts a nunber of nessages resulting from processing of

this ini th@hpRSSOUA] hOdIIMRBE0 iOfcf2RH RS as *dt-bhihd” LohteniMoRS thid €cei vi ng
t he re-broadcast nessages are 501 and 511, however clearly this is

oxt n0a0linf AR AR P RSB RGBT AR BBiOE, 7 %,

and 6. - After the s rocess a step 611,
which is iyt, stat e: . -zny :10.1h rocess 600 remai.ns. in,the.wait state
depi ct ed %%V@Héheségvﬁrﬁ%f Of it ﬁfe%eﬁetgoaf P]ﬁliongﬁi pimygication, thig beinza &, o her
nmessage t(ﬁithe sdatel.lite 503 by neans of the respective process steps
601N, ... HiPHPRdIFH%% causes the process 600 to be directed in accordance
with a dashed_arrow 612 back to the step 603. The MCC perforns two
functiéns: 15 F) 2PsisoHewidiagram of panpessy §0%h demicting copseatipy; of thegsbiered
~geographical areas, to required renote nonitoring destinations in "real
time", irdepuibpdin whitipsto Kip) 1. Pirqueesspe¥) commentesddthea step6@ndue indish\viessel
Traffic Managenment Services. (VIMS); Fig. 3 relates to MCC functions, and
depi ct s trhebiktamiBden & shifiNy(eg.2 50 Ininfig. d ) seidas nessafdto Breatelite@gh 063 inhus
comences with a step 701 in which the MCC consol idates incom ng nessage
data frorfig.hg. shstep 6By is shvlvn IfatBs esSaahind Ghes Stkp dat, Pindictt 1€ tHeur t her

descri bed bel ow. Thereafter, in a step 702 the nonitors traffic
di stri buthreyesd diflfFarh 80 relates to a plurality of ships N, ..., M, each ship sending messages
10 to the satellite as determined by the respective mobile terminal on that ship. An arrow
602 flows from an output of the step 601y back to the input in a looped configuration.
This arrow 602 indicates that the ship N continues to send messages to the satellite as
required' by various functions such as positi'onal reporting and so on.
In a subsequent step 603, the satellite (eg., 503 in Fig. 1) forwards the message to
15  a base station (eg., 505 in Fig. 1). Thereafter in a step 604, the base station 505 forwards
the message to a control centre (eg., 507 in Fig. 1), the process then being directed in
accordance with an arrow 605 to a step 606. |
In the step 606 the control centre 507, which in the present example is a Master
Control Centre (MCC), processes the message, and both monitors and updates various
20 system parameters as will be described in relation to Fig, 3. The process 600 is then
directed in accordance with an arrow 607 to a step 608 in which the MCC 507 sends

messages, generated as a result of processing the incoming message from ship N, to the

base station 505.




ships within its area of control. This traffic nonitori nng4%%,tj'08§ yields a
picture to the MCC of how traffic is distributed geographi carl Y.
Thereafter, in a step 703, the MCC 25 updates regi on paraneters in order to
ensure t regions are defined in a manner that 24 NMay 2006 WO 03/ 046603
PCT/ Auo%‘:‘i@%%lo bal ances traffic across the vari_o@g ’r‘*g&%’%ﬁ%. The
resultant regions are depicted in Figg.6. In a subsequent step 704 the MCC
generates ancillary data which is al so communi cated using the disclosed

system The MOGhegafhemablsRptodonrs baersidios 508! tbwikd thebd! Reésh S/SO the
Consolidation of data: + Data Conpression by only sending differential

POSi tion AlImemes| 81 sublequédllyan W&y SRSIHE @?t@lﬂ?edS(g’;! fbﬁﬁar?g §¥ bfddcas@POr s, or
data relating only to m)\?l ng vessgl s, or using digi t? onpression

hni . : : . . . 10
ol 11 gonetednRRlll &3t ¢Bhint W08t oy oS0 Bd BB Ot * =

Intellige ansm ssi t hat

I nformation for, shi.ns,whose, posi.tion relative.to. other ships qr. to the
shore or ot het‘%ﬁ%’iﬁlﬁgﬁ Feg'ﬁﬁllngg%h’&e?’sﬁ jsSeqndthat-the, gin F%es%?gﬁlt{eagqqn} sol at ed
shi ps; nsj.deration, of special ships which have been identified as
carryi ﬁg%éﬂ@gpﬁﬁﬁ@ﬁ’tﬂa%g‘,eﬁ‘@% Paf-geucythense-hypadgasisanumbat ofRessagEs some way
inpeded in 15 ternms of novement - eg barges or vessels on tow, whose
posi t i onstealdngiem prsessingof Bugiaiial messageotesi rpmbar oihipsf Isfigpksthapliphave been
declared to be in an emergency situation where positions are sent nore

f r equent | seceivige Hededbraadoashuietsagen erel ¥¥iand 50f, hotviewsr ditatip thiots exemablsi ng

position 20 information which nmay be broadcast to all ships in a region,
or to a spedirbader cddss pfvessels discussed in relation to Figs. 5 and 6. '

- --=- - - After the step 610, the process 600 is directed to a step 611, which is a wait state: - -
10 The process 600 remains in the wait state depicted by the step 611 until one of the ships
N, ..., M sends another message to the satellite 503 by means of the respective process
steps 601y, ..., 601y, w’hich causes the process 600 to be directed in accordance with a
dashed arrow 612 back to the step 603.
The MCC performs two functions:
15 a) Prioritize and route data on the basis of defined geographical areas, to
required remote monitoring destinations in “real time”, including ships;
®) Process positional data and provide Vessel Traffic Management Services
(VIMS);
Fig. 3 relates to MCC functions, and depicts the step 606 in Fig. 2 in more detail.
2 The step 606 thus commences with a step 701 in which the MCC consolidates incoming
message data from the ships N ... M, This message consolidation will be further
described below. Thereafter, in a step 702 the MCC monitors traffic distribution from the
ships within its area of conirol. .This traffic monitoring function yields a picture fo the
MCC of how traffic is distributed geographically. Thereafier, in a step 703, the MCC

25 - updates region parameters in order to ensure that regions are defined in a manner that




~dependi ng upon the nature of the data. This includes shi p?_h% SnolG@r 9oes,
.routing information, or any other relevant ship data, in"a drtion to
general comunication - such as E-mail traffic. Processing of the data to

identif?‘r’g{%’%%jg g data, or erroneous data or 25 inva:l)%:@Aﬂﬁztéﬂ W th

appr opr agenent to a specific vessel to ident YA May 2006 WO
03/ 046603 PCT/ AU02/ 01591 -11- nature10f the data event through polling a
termnal for specific data to be repeated or the termnal to switch to a
pr e- def i nathnt@staffiosedss the vRdgiseegidas e moaltaat tegioss are dgacted g Fid. beluenci es to
I ndi vi dual ships based on region and data 5 throughput requirenents

br oadcasts witkéubntastéy PHLBRANCE denerBies ahidlidrl, @lats) wisie s0hlsel adrdudicsiad mat i on
pertinent to that area and adjacent areas Ancillary data issues: deliver

pertinent,q ttﬁe&i?cl%@ Py, authorities 10 deliver pertinent data to marine
park authorrties ePlver data to safety net providers such as the

Austral i an Mar %Lg@(jngaoﬁg%ame%&@g}l% foﬁﬂ%’%’(%a rfinent data to

participating nar I'ons Fver 1n ual” vessel data to ship
owner s anﬁc‘jﬁth%rq a?;?i%n.s. 15 The MCC broadcasts information to all ships
and any sty % shore facilities within a large region using the
appropriate satellite hi gh bandwi dt h out-bound |ink via the Base Stations.

This natural broadcabgta spipR Py prlywendeng diffrgntinl pesition ipfogaation, or

data that has changed since previous reports, or data relating only to moving
vessels, or using digital compression techniques fo coﬁpress how latitude and
longitude information is sent; -

10 . Intelligent scheduling and transmission of information such that
information for ships whose position relative to other ships or to the shore or
other navigational dangers is repeated more often than isolated ships;

. Consideration of spgcial ships which have been identified as carrying
dangerous cargoes, or large ships, or ships that are in some way impeded in

15 _ terms of movement — eg barges or vessels on tow, whose positions are sent more
frequently;

. Consideration of ships who have been declared to be in an emergency
situation where positions are sent more frequently;
. Scheduling and transmission of other data not comprising position

20 information which may be Broadcast {o all ships in a region, or to a specific ship
depending upon the nature of the data. This includes ship ID’s, cargoes, routing
information, or any other relevant ship data, m addition fo general
communication — such as E-mail traffic.

. Processing of the data to identify missing data, or erroneous data or

25 invalid data with appropriate management to a specific vesSel to identify the




for a satellite ABS network in terns of its operating capazgihjtlg t%'(}g% and
general information dissemnation. 20 Fig. 4 shows a two sa g1t e
arrangenent, particularly relating to communi cations between a ship and a

base statiqn. In the arrangenent 800 two satellites and 5a are
pr ovi deg}p%@“@atel lite 5b, which in practice can be%EWgﬁ@%{led using an
- Inmarsat satellite, provides uplinki1and downlink conmunications to a ship

803, as depicted by respective arrows 805 and 808, in the L spectral band.

The satellite hburasf thesdate tveneuiaoash pollibg aniendhalr fob kp&tdfy data a8 the
accordingly a downlink and an uplink between the satellite 5b 24 May 2006

WD 03/ 046603 PekAbldar 18d&ldinarte swidhdo 8 pRAdensd @itnRie@P4 are perforned using
the C spectral band, as depicted by resSpective arrows 806 and 807. The

r ef er encep RS RLE pri.ated with the various up and down |inks have the
particul ar spectraalﬁﬁtg d&appended thereto, for clarity of explanation. The

satellite 5a, which jn practice.can he..i nent ed .usi ng.an | nt el sat
satellite, 5 Eommnﬁe%sﬁllgagﬁ?ﬂu?%mfh@ gﬁ}vbc{ggé)ghlﬁ%itbﬁifdu?}j 5%‘”6@%5: 8%Kks in the
C spectral bang),é as depicted by respective arrows 809 and 812.
Comunfcation HEP B‘Hr?cﬁ'éfe%'%!ltﬁl lite 5a and the base station 804 is al so
performed using the C band spectrum as depicted by respective arrows 810
and 811. Fig. % shovisoasdcast withintd feqiencynfhonthatfiset) nomsolidategt informativge nent  of
the system 10 whereby ships 1, 2, and 3 share a conmon broadcast out bound
frequency (FL, pettiheagictthst ardanndadiadentsddagl | i te 5B) and/or (Fcl using the
Intel sat satellite 5a) and another ship 9 is on different broadcast

out bound A4 ffiseash BsudsFL3 using the I nmarsat satellite 5b) and/or (F13
using the Intel sat satellite 5a). The ships 1, 2 and 3 will report their

positions and ,acti Vdéﬁi'e?ééﬁﬂefﬁﬁat&?%g%?ﬁ%ﬁ%?my (F1). Ship 9 would
on

report on an in-boun quency quencies are allocated on the

basi s of regions and ijata transm ssi or .
10 - . deliver pertinent data fo marine park authorities

. deliver data o safety net providers such as the Australian Maritime
Safety Authority

. deliver pertinent data to participating maritime natioﬁs x

. deliver individual vessel data to ship owners and their assigns,

15 The MCC broadcasts information to all ships and any ship monitoring shore
facilities within a large region using the appropriate satellite high bandwidth out-bound
link via the Base Stations. This natural broadcast capability provides a major advantage
for a satellite ABS network in terms of its operating capabilities and general information
dissemination.

20 Fig. 4 shows a two safellite arrangement, particularly relating to communications
between a ship and a base station. In the arrangement 800 two satellites Sb and 5a are

provided. The satellite 5b, which in practice can be implemented using an Inmarsat
satellite, prdvides uplink and downlink communications to a ship 803, as depicted by
respective arrows 805 and 80_8, in the L spectral band. The satellite 5b carries a frequency

- 25 translator on board, and accordingly a downlink and an wplink betweén thel satellite 5b




requirenents, with different regions having different in- Q%LMIEFI&%Q@I out bound
broadcast frequencies. There are regions which control in H requency
all ocation and satellite (because nore than one satellite 5a can operate

for inb and there are different regions con | i t he out bound
i3 AesgufiSy

frequenCy allToCation and satellite (because nore tha atellite 5b
can operate for outbound use). For i.gpound transm ssion, for which regions
are depicted as rectangles having solid borders in Fig. 6, Ships 1, 2 and 3

can be GRARILIR Bk 0P K L ' 1 W D 1N a
third region- Ar ea012. %Slpterct;&%ﬁv?g u%iggglﬁ?li‘ %&gﬁ%lg?ﬁggggefpé%ésﬁ;d&y?ﬁ@%sat ellite

>a Provi dedk R tnd 80 TRORILMIhpBE SQcialddCrifin ok [agl_dccg))muni cations

.e. the 1 n-bound conmuni cati ons see The

satellite, 5b vi des band ectru gadcast , 24 006 WD 03/ 046603
e Aoz, R b B Ryt HP G PR R e LBRRE B okl hamEtee 507 and 808
in Fig. 4). The,satellite 5a can also _provjde band spectrum as, broadcast
channel s for tﬁge g Spg" lg‘% 1B prachre cqpdedmplemenipdiugngan Infelsat gptellife, |
addition, the L and/or C band satellite Si e., 5b and 5a respectively in
Figs. & cam@unicaisyyiBrthe siipS03usme yn mndsdovey linkskiacthe G epsstslbandriast or i ng
facilities 13. 5 The master control centre 7 will allocate an assi gned
operat i ngiepicied by raspectivelarzowsTEN9Rnd 8k Eprnmenitgiondebrecs Hiematebite fodndh it can
report its position. Each ship will report its position and activity in

i ts al | odbd bebetstatensildcs adsud penforivied wsingoheat® dadd eppeanmy avidepitted byal | ocat ed
satellite. Ship 1 will report its position, within the allocated TDVA tine

slice, anespediveusowslfloahligtnt ed frequency (F1), via the G band satellite
Sa. The ships report their position and activity, and ships are grouped by

;ﬁghggsatnﬂat f P ugﬁmg frs]cgl\zﬁﬁﬁ&bf binRRbiRY i § Birst EREndRRhOSE RO, centre 7
10 whereby ships 1, 2, and 3 share a common broadcast outbound frequency (Fy; using the
Inmarsat satellite 5B) and/or (F; using the Intelsat satellite 5a) and another ship 9 is on
different broadcast oufbound frequencies (Fi3 vsing the Inmarsat satellite 5b) and/or (Fe3
using the Intelsat satellite 5a). The ships 1, 2 and 3 will report their positions and
activities on an in-bound frequency (Fy). Ship 9 would report on an in-bound frequency
15 Fj. The frequencies are allocated on the basis of regions and data transmission
requirements, with different regions having different in-bound and outbound broadcast
frequencies. There are regions which control inbound frequency allocation and satellite
(because more than one satellite 5a can operate for inbound use) and there are different
regions confrolling the outbound frequency allocation and satellite (because more than
20 one satellite 5b can operate for outbound use). For inbound transmission, for which
- regions are depicted as rectangles having solid borders in Fig. 6, Ships 1, 2 and 3 can be
considergd to be in a first region — Area 10, with ship 9 in a third region — Area 12.
Up to two Satellites 5a, 5b are used, The satellite 5a provides the C band

spectrum links for the ship to shore communications i.e. the in-bound communications

25 (see 809 and 810 in Fig. 4). The satellite 5b provides I band spectrum broadcast




t he whereabouts and activity of other ships in their vici %%’ shby ough an
out bound broadcast discussed |later. 15 The C-band satellite g sends the
i nformati on regarding the ships position to the master control centre 7

‘via a base lon 6. The nmaster control center 7 proqce s the position
and mai taolg'ﬁiﬁ%lg’ dat abase of all vessel positions. Th%%ﬁ%@é‘gégéd data is

then distributed, via satellite and/1®r terrestrial |inks, to other ships
and renote nonitoring sites 13 that require the information. 20 The shi ps
can r epor thaavelxifar thershorego shap) linkse(sbeld)7 ahd80inatinat). Thakatdhe i5h caealso

Organi sation (M) AIS reporting requirenents (including 2 second and 3

mnute - rpRedE b she@AMeRtiealast dikands RAAR shbrdko (8P AnGee&10 b2 - 4) has

sufficient capacity to support a |arge nunber of ships reporting at these

hi gh r at e, pig. ) afidditen, Hhe LRASDE € Bihd shisffl i, SEPL Stairlé?%gétivglgthgﬁirg?.ltiat ed to

destination, way-points and other ancillary 1nformat _ as required
by I MO Al S 4§ ' [%%%r{l | . Lt ed . £ the ship. This 24
May 2006 WO 88%8&%2%:35 H&E%%Pgﬁ%lsﬂtégﬁé&%%@gcacﬁmggqgent intime slots
al | ocated by t 7. upon a request to the | 7 by. the ship., It is the
MCC's 7 responsiBiti eglc?lgrogﬁnggiﬂ’gﬁrah&qagen%n Fgien ?Pe’?%n% g'gglepqy ndey  and t he
ensui ng f ency distribution sqQ.the data |oad s bal anced across the
net wor k ti}s&ﬂbtw%éhwi'%%# £8jP. 108 Whishy 1F cangpoxt ohastiionc Beshahiy Wil ranogt mast er
control centre 7 will then filter this |arge anount of information comng
i n from t KePSHIopSNA SetidEtiB digiaHecated dimgpilice prd an s @Hecated dreguenpy siadtsast on t he
L band (ie., 807 and 808 in Fig, 4) or C band (ie., 811 and 812 in Fig. 4)
sat el | i t eallopgiedsagellitthe ships and fixed nonitoring sites. The fixed
nonitoring sites are not limted to outbound data on L band (data received
by the nonitor iShip kwilbjeptut its positiompwitiin tieoailocattd THMAetime slive] adansies uti li ze
out bound C band to the fixed nonitoring sites to accommodat e additi onal
' 10 allocated frequency (F;), via the C-band satellite 5a.
The ships report their position and activity, and ships are grouped by region and
frequency to a specific satellite. The master control centre 7 ensures that all ships know
the whereabouts and activity of other ships in their vicinity, through an outbound
broadcast discussed later. |
15 The C-band satellite 5a sends the information regarding the ships position to the
master control centre 7 via a base station 6. The master control center 7 processes the
position and maintains a database of all vessel positions. The processed data is then
. distributed, via satellite and/or terrestrial links, to other ships and remote monitoring sites
13 that require the information.
20 : The ships can report at data rates required by the International Maritime
Organisation (IMO) AIS reporting requirements (including 2 second and 3 minute
reporting frequencies). The C band link (809 and 810 in Fig. 4) has sufficient capacity to
support a large number of ships reporting at these high rates. In addition to position
reports, additional data related to destination, way-points and other ancillary information,

25 and as required by IMO AIS reporting requirements, is transmitted from the ship. This




I nformation that is not necessarily sent to other ships i%tﬁuéa Job lon. This
provi des the nost robust and cost effective transm ssion $CRENes 1 or
transferring data directly to end-users. The data sent to the MCC 7 from

t he ships. | hen routed back via the broadcast 5 channel to all ships in
t he reg?%)n(%‘“’%ﬁ%sm |1 as ships in adjacent regions - as WA gi scussed in
nore detail below The system design-e4dows for high priority, fast report,
transm ssions to be routed fromone ship to another ship with a | atency

l ess t han data carboRSn thiaI0WY floeRdiBSThe MCS § upHita fejidst folike WO BHY the

I nternational Maritime Organisation 20 (I aut ononous shi p reporting
requi remenhip, f B HEMUCY P edpEliliy &f alldd C b Y, ce
t echni cal rlﬁsk is mnim zedpt hr:)%jgh wel i&?gésé'?&e{lglqp’sﬂggh?ge&gﬁli/ﬁ gﬂgnd;@g

assi gni ng s | 4 d : ' r ' The C band
satellite e}i%un% E?@gﬁc?gb%{@ﬁgrp%%g !d%tg &H;aéﬁgﬁ*j%%l?@?a gst%al{n@p%éﬁg%f)rggﬁf y for
supportin Ltiaon reporting., and ship to shore conmuni cations, and the L
band sat eI%FI%t%gHOfgﬁﬁ%Pscofl?%f.ﬂfcg%' and 808 in Fig. 4) provide cost
effective shore_to ship c ni cati . 24 / 2006 WD 03/.046603
PCT/ AU02/ 01591 Tﬁiglaﬁ‘ﬁgcoé%%@ pﬂﬁf ﬁ’ﬁﬁ filtep, 8t large fraomg 0 ifprmatigand or C
band broadcast transm ssjons, and  in an energency would allow a ship to be
tracked eF&HINgIBITon theships 3ad detenming teapproprise dalada de bsoadeast oo tehi.p
communi cations. The disclosed arrangenent uses Broadcast Qut-bound Tine
- Divisi on ed (g 89T and8QRTimF)e. dlowntivend fiei, 81 andrBiR énr BigoPeatelliterlinks e tak|  shi ps
within a defined region fromthe base station 6. The broadcast carriers
i nitially shipeadiixed rumitdrinpadited. | Theefited nkanitoringsites afe domimitedrf dughouad i ons: a)
For larger I MO vessels current Inmarsat B high gain tracking antenna's
: data on L band (data reveived by the monitoring site) but the master control center can
10 also utilize outbound C band 1o the fixed monitoring sites to accommodate additional
information that is not necessarily sent to other ships in the region.
This provides the most robust and cost effective transmission schemes for
transferring data directly to end-users.
The data sent to the MCC 7 from the ships is then routed back via the broadcast
15 channel to all ships in the region, as well as ships in adjacent regions — as will be
discussed in more detail below. The system design allows for high priority, fast report,
{ransmissions to be routed from one ship to another ship with a latency less than 5
seconds.
The System design assumes that the current International Maritime Organisation
20 (IMO) automomous ship reporting requirements are maintained and that the system
complexity and hence technical risk is minimized through well-established technique of
assigning unique satellite operating frequencies to a region.
The C band satellite link (je., 809 and 810 in Fig. 4) provides ample capacity for
supporting position reporting and ship to shore communications, and the L band satellite

25 links (ie., 807 and 808 in Fig. 4) provide cost effective shore to ship communications,




are shared with vessels using the disclosed comunication,pethogd,to support
datarates 1o of up to 144 kbps for fast updates (low | atencya)y vessel
positions; b) For smaller vessels Omi-directional |ow gain receive

antenn f ed to receive lower bit rate broadcast,channels up to 4.8
kbps fﬁ""??@%@% updates of vessel positions. In t he PEHSEY B> band

broadcast channels the TDM channel gdferally operates at is data rates
between 11 and 64 kbps to ships antennas with a nom nal nedium gain 18 dBi
ant enna ( Tan@Gdatdraporiidg sciBing.is esagel bgichand ar £ vaatl dsoadeast ahimsmiskieasi ble with
nore satellite power offering data rates up to few hundred kbps. The

regi on si zefinvAeyegeReRulialisparshifie betatifdd @véromeintgwasirable o tdevelef i ned
regions and can be as small as Singapore Straits Area or as large as the

Sout her n FaedchitGhore & SifRhmubiBtisRIi ons can be easily adapted as the
operational requirenents dictate. Different carriers provide coverage in

different ar eas]?‘heﬁ}ﬂ%}oisﬁ %&ggﬁ&? %sgrgﬁ?!&st %ﬁlﬁ-%ﬂn&eﬁﬁe bistoft ll\XlRf?{?i@fl ap with

hem spheri cal Bea g C regional areas. First System angenent
Accor di_ng filrst. system arran n t.he i.n-bo hanne erate at C
25 band (P st o SR ORRNGTR b shpEphRip el 1RICkIm 3B O )
rate of 4,8 kbps 006 WD 03/.046603 PCT/ AU02/ 91 -16- and
potent al F5° SRRTHS B PR CBEm DR B SHObEHs RATEOEPEX. The
basel ine %%Si gn uses Binary Phase Shift keying (BPSK) nodul ation to neet
i nt er - sat EMIEYANONSKHt er f er ence requirenents and approxi nmately 2880 i nbound
channel s can be supported on a single 36 Miz G obal Beam C band satellite
t ransponder wi tah 109F¢darger IbER sleasels owreant BunansahB dugly gain trankingpplenep’a 10k Hz
bandw dt h. However the system can al so use discrete C Band frequencies
rent ed onaresheasd witk desdelbagngsthe disclosed communication method to support data-rates
10 of up to 144 kbps for fast updates (low latency) vessel positions;
b) For smaller vessels Omni-directional low gain receive antennas are used
to receive lower bit rate broadcast channels up to 4.8 kbps for slower updates of vessel
positions.
In the case of C band broadcast channels the TDM channel generally operates at
15  data rates between 11 and 64 kbps to ships antennas with a nominal medium gain 18 dBi
antenna (range 16 to 26 dBi). Even higher data rates are also feasible with more satellite
power offering data rates up to few hundred kbps.
The region sizes vary depending upon the traffic loadings within the defined
regions and can be as small as Singapore Straits Area or as large as the Southem Pacific
20 Ocean. The regions can be easily adapted as the operational requirements dictate.
Different carriers provide coverage in different areas, and in some cases Global Beams
can entirely overlap with hemispherical Beam high traffic regional areas.
First System Arrangement

According to a first system arrangement, the in-bound channels operate at C

25 band (ie., 809 and 810 in Fig. 4) in burst mode TDM access, at a lower rate of 4.8 kbps




| The i n-bound channel supports approximately 40 byte (320 sm ssi ons
that result in 60 ns data bursts at 4.8 kbps. As the vesse on is
wel | defined satellite differential path delay timng corrections will be

cal cul a he MCC 7. 10 Periodically the Control ntre 7 wll
det er m?ﬁ'g)daf"ﬂiﬁﬁ patial distribution of all vessels, ?&’dp%‘ﬂs%lhem spatially
by frequency, and thus reassign freguencies of the in- bound transm ssions,

Moy

to ships as is illustrated in Fig. 6. The frequency allocated to the ship
wi |l depens pi@fiallyh ¢6RbOS ah ighibalObeatnd én SiRncy divisfbasmaltipRadThoegRligkescr i bed
above. So, in Fig. 6, ships in area 10 are allocated frequency F,, in area

11, F2, apgidhh@Re Bifard' Pl?asé%‘hiﬂﬁsegi%ﬁ (BPSKD) Gmodhlatiohl £ thebid fntdFANMSKid Nt O area
10 and ship 4 into area 11. Ship as noved 1nto Area 10 from Area 11,

d shi | . “ship 8 -
aii ch o ipRanRlinyS 8 SO0 BRorl il o SOBERUAREG: "0 0 7

frequency, |. t cqQnt.r centre 7. ship 4.: which had a
frequencyaé?ggP%%ﬁ#ﬁ%@ﬁ%gﬁﬁﬁ%fWmﬁfggﬂ%ﬁwgﬂFgﬁﬁW?%@@?%@mﬁﬂ%ﬂﬁgﬂggﬂb (F2).
Ship 9 in area .12, and shj , . d 3 in area 10 keep the sane

Fr equericyescharfapoRe il ol Trerndhc Syfeoraniogte SRR on i s
based on ﬁroxinity,and frequency resource allocation rules. These rules

bal ance tR&dfEsgpeacion rnicdon a5 as Brieded bagist r equenci es and group the vessel s
spatially by also nodifying the size and |ocation of regions 10,11 and 12.
‘Modi fications tIdeiegpundschaanel supparisl apmoximatelypdQ hyts €32 bit)nfravsmissiens he need
to reall ocate frequencies and are used to 25 bal ance reporting | oads across

f requenci that rest iloY m2 d6IB buSisGBA.8 ABHD AsRET VeAkdd BOOAMOR well defined sithifitesane way,
the master control centre 7 groups ships by using areas 14 and 15 (depicted

by - r ect angiffesntivhyith deldptimitgbecttiond willrsAlclifed@by deAMECqUt bound frequenci es
and satellites. These regions are not necessarily the sane as used for

i nbound  cOMUMLKEitaMP IhTROAES RAEre 7SRiISIRtRRind tRe SpfiaPBiStriButnoralnl 1 nsi de
region 14 and will
vessels, to group them spatially by frequency, and thus reassign frequencies of the in-
bound transmissions, to ships as is illustrated in Fig, 6, The frequency allocated to the
ship will depend upon the location of the ship — as has already been described above. So,
- in Fig. 6, ships in area 10 are allocated frequency Fy, in areé. 11, F,, and those in area 12,
15 F;. In Fig. 6, ship 8 has moved into area 10 and ship 4 into area 11. Ship 8 has moved
into Area 10 from Area 11, and ship 4 has moved into Area 11 from Area 10. As a
consequence, ship 8 — which had a frequency F» from operating in Area 11 - is allocated
frequency 1 (F,) by the master control centre 7, and ship 4 — which had a frequency F,
from operating in Area 10 - is allocated frequency 2 (F;). Ship 9 in area 12, and ships 1, 2
20 and 3 inarea 10 keep the same frequency, as they have not moved out of the region. This
allocation is based on proximity and frequency resource allocation rules. These rules
balance the reporting load across the frequencies and group the vessels spatially by also
modifying the size and location of regions 10,11 and 12, Modifications o regions 10,11

and 12 are optimised to minimise the need fo reallocate frequencies and are used to

25 balance reporting loads across frequencies.




5 share outbound frequency Fr!. Simlarly ship 9 is in regi nd
utilises frequency Fm The naster control centre 7 reall %é%ag;z%{)ﬁe
frequencies for each ship, and then broadcasts the ships' positions to
ot her Shiopéi not only to the region in which the shi gs are in, but to
adj acent’%41%%s - as has been nentioned above. For E&HANIEHor the
arrangenent of Fig: 6; Frequency FL!q4#s used to broadcast all ship
positions in Area 14, 1o and those same positions are broadcast into Area

15 using Frequinby sithaway) Widastecdontrol bR S8oups RBipEBS Lfifig &t 140mdcentre 7
broadcasts the positions of all ships in Area 16 across outbound

frequenci . . ' - JArea 14
anqur ea lﬁgdéﬁg%ﬁ g)g: gﬁm?gg%évg%)df%B%%ﬁdééﬁl%%ﬁeoﬁ%lgc%ﬁtgwg@% H‘?necf)egr ts onis

con 11 | oG °Hasatlan ok, e MRkl Sy Wplls ISe B oo, Lo 12

design for ease of sys peration s rate is
set for stationary vessels and 2. .se ds f active . novjng ., vessel.s. The
systemisd umr?atil%ﬁ&?‘nﬁ%mseﬂ ngtShlpﬁggg‘#gmqoéPrﬁg'}tuela-‘ﬂﬂ%{%}aa4|ag di*Hgs. Second
System Aryangenent. An alternativ referred. inplenentation of this system
isto 'ﬁséﬁﬁﬁgﬁg&“‘l é@“‘?ﬂi"? Bt g‘ﬁ%‘é‘l yﬁ%%“dﬂ’@%*aﬁcﬁ“ﬁﬁ%ﬁ%ﬁewcw.h t he

i n-bound and Broadcast channels. Such an antenna provides nomnally 18 dBi
gain, and conprhesmsster wahplesniss 7 seallpeatasshevequeneipefor sodht shipednd theazi muth, to
provide fully nobile coverage. This antenna arrangenent has sufficient gain
t 0 supporroadensts tgshinst pasitiony totdther shipss tietronlyi tb lthet tagios imghieh Be Bidpdarsat el i te
5a so elimnating the requirenent for the L band 25 satellite 5b to

br oadcastin,i tnft ap naljacent. regiéndViayas 200 CoebiD ndsdti A6 8dvECTH AR RMPIES Bk thd8- Thi s
antenna arrangenent does not offer sufficient off axis antenna

arrangement of Fig 6; Frequency Fy; is used to broadcast all ship positions in Area 14,

10 and those same positions are broadcast info Area 15 using Frequency FL3 and/or FC3.
Likewise, the master control centre 7 broadcasts the positions of all ships in Area 16
across outbound frequencies (Fry), (Fiz) and (FLs), because there are two regions ~ Area
14 and Area 15—~ adjacent to Area 16.

The frequency that a ship reports on is controlled by the allocation of a time slice
15 by the MCC 7. The nominal design for ease of system operation is that a 3-minute
reporting rate is set for stationary vessels and 2 seconds for active moving vessels. The
system is dimensioned to support these anticipated network loadings.
Second System Arrangement
An altemative preferred implementation of this system is to use an Omni-
20 directional type of C band antenna for both the in-bound and Broadcast channels. Such
an antenna provides nominally 18 dBi gain, and comprises a series of elements which are
switched in azimuth, to provide fully mobile coverage.
This antenna arrangement has sufficient gain to support both operation of the
system with the single C band satellite 5a so eliminating the requirement for the 1. band

25  satellite Sb to broadcast information,




di scrimnati on and hence a spread spectrum nodul ati on sche2 al %56equi red on
the inbound channel as defined in Table 1 to ensure that “the-dveral |
I nternational Tel ecommuni cations Union (I1TU) off axis Equival ent

| sotropically Rated Power (EIRP) 5 recomendati ons are not exceeded.

Nori nal W&IPEE%s pect rum i nbound channel bearers are ZSTPYPYYIM: | ntel sat
Beand obal Hem Zone Bit Rate (bps) 320640640 Bandw dth (kHz) 200 to 500200 to
5002016 SO0 Spreadi ng Factor127 to 104263 to 52163 to 521 Nunber of users5
to 175 to 175 tThisl Antenik Avbnginient dBe3. G VP Sddidnt 1offCaRaNdnkataound

Channel Nom nal Link Paraneters 10 A range of spread spectrum channel rates

can be usggtritihdlion OBl Bhed ?eaﬂf%)ﬁc Wi lati tﬁ‘?}%’ ﬁfaaﬂe%ﬁifeana{rgrge El RP of

nomnally 15 dBW the occupi ed signa bandw he overal | wor k

e ouanP ool 2B 9RARe® L19bE P £ t%{a{t%é ‘ol nfiflpfipact e

overall radio interface 0 € Spread spectrumco t using

standard erlay or.tiered 15. techni ques which _use._a o ode
sequence @Ef SO Catiops g.fmc?lﬁ?@f?iﬁ g gwr@&?l%gﬁ%@mc@@hﬁ@ﬁ‘i Eowpr h between
7 and 15. This significantly sinplifies the overall synchronisation of the
spreadsspré‘é‘if?lﬂ?ﬂdg'ﬁﬁﬂe%wg@?% at the receiver. Then either BPSK or QPSK
nmodul ated Nyqui st Filtered signal waveforns are used with between 24 My
12006 WO 03/ 046 &FPnimtpreadopearusgnbound chanpejbearers argrag fadlows: /  Convol ut i onal

Turbo.codes to provide the required signal bandw dth

s

Intelsat Beam Global Hemi _ Zone
Bit Rate (bps) 320 640 640
Bandwidth (kflz) 200 to 500 200 to 500 200 to 500
Spreading Factor 127 to 1042 63 10 521 63 to 521
Number of users 5t017 5to 17 5to17
Link Margin (dB) 3.6 3.9 5.6

Table 1: C Band Inbound Channel Nominal Link Parameters

10 A range of spread spectrum channel rates can be used with complex trade off
between the terminal transmit EIRP of nominally 15 dBW, the occupied signal
bandwidth, the overall network throughput, and the antenna side-lobe characteristics
which impact the overall radio interface design. -

The spread spectrum codes are built using standard overlay or tiered code

15 techniques which use a Gold code sequence of either 23 or 31, with a Barker code
sequence of length between 7 and 15. This significantly siroplifies the overall
~synchronisation of the spread spectrum signal waveform at the receiver. Then either

BPSK or QPSK modulated Nyquist Filtered signal waveforms are used with between

®




of between 200 and 500 KHz, The Broadcast channel al so op%ﬂag,%@é C band
as shown in Table 2, and uses a simlar spread spectrum signal” waveform
operating within a channel bandwidth of 5 nominally between 1.25 and 3.0
MHz, al fhough ot her bandw dths are feasible. The spread spectrum signal is
used to rﬂg@‘f%‘@ adj acent satellite interference rej e@??’ﬂgﬁqﬁg&p to 10
equi val ent strength satellite signalsgfirom nei ghbouring satellites.

I nt el sat Beamd obal Hem Zone Bit Rate (kbps)9.6 to 329.6 to 649.6 to 64
Bandwi dt hRgdiy ikt Rite YPCSvdlitidlal tTarb3. dddes38 phoRidd R SRHRA AE FAGHRINES t O
18031 to 18031 to 180 Maxi mum Number of Signals from 101010 Adj acent
satel | i t egriaridenhBd HdsdodBi2- 02. 02. 0 Table 2: C Band Broadcast Channel

Nomi nal Link Paraneters 10 The use of adaptive spread spectrum receivers

[ tenti ' t ' it [
o o PO oy B o 808 1 LU0 OO A RORHREY 53,0,
TDVA t .d I pti dti t l. t.] [ ly | I bed
IO Y SR SO S T o WS LSS SRR 12 e

assigned or derive fromits ldentity suitable spreading sequences to
oper at & oPeiRell,Reterk 1 2 cad QMg qifbueh ratheschapdwidihirire deasihlsse Tho work in

the industry. The ships carry a nobile ternmnal that is used to
~conmuni c afreead spestumesigngl is|used te provide adjacent satellite interference rejection of up to

10 equivalent strength satellite signals from neighbouring satellites.

Intelsat Beam Global Hemi Zone
Bit Rate (kbps) 9.6 to 32 " 9.6to64 9.6 10 64
Bandwidth (MHz) 1.25t03.0 ~ 125t03.0 1.251t03.0
Spreading Factor 63 to 180 31to 180 31to 180
Maximum Number 10 10 10

of Signals from

Adjacent satellites

Link Margin (dB) 2.0 2.0 2.0

Table 2: C Band Broadcast Channel Nominal Link Parameters
10

The use of adaptive spread spectrum receivers allows potential of higher data

rates by using interference suppression or interference cancellation techniques.
The Frequency Division Multiplex and TDMA system description and time slot
allocation previously described still operate in an identical manner, except now the
- 15 terminal has to be assigned or derive from its Identity suitable spreading sequences to
operate on the network. These techniques are well known to those who work in the

industry.

The ships carry a mobile termirial that is used to communicate with the satellites.




24 May 2006 WO 03/ 046603 PCT/ AU02/ 01591 -20- Fig. 7 scheneztz;iﬁaalﬂo?jé
illustrates the nobile terminal architecture. The nobile ternrnal 20
conprises an antenna, a satellite transceiver and nodem 21, a

m cr ocogput.er , a A obal Positioning System (GPS) receiver, a power
supply gﬁ)aﬂﬁgr?g%xternal I nterface 23. The external iﬁ’% ng’é‘gsgh s a

physi cal interface to the shipboard -20conputer system and the

comuni cations application. Input and out put nessage queues 24 are
conmmuni cat ed b&igeeshdonicallititishareethd hoblidicthinalirdhiaaeput er 22. Term nal
Antenna for L/ C Band System Arrangenent For this arrangenent, the transmt

antennas are notheFRMNR Kl Y0 SnBRiQhnaAMnd, BRLEHIR BnbQAR &R AIAPVI NY
parts. This enhances the reliability and robustness of the 10 transmt

t el t ' ' . m si zed,
bt ennas. 25 eS8 fer 2204 GlopBHroring 5 Bler? () Fedl AfSwerbubbly il & P 0
di anet er,

C . used. .l pteqgratin he,ant enna, .transceiyer,. .;odem GPS
recei ver 3n enr$ agrntl)t?:%a 112t3 'efml Ato ]élgeg#a eg;F:"’eilslf'r‘J Ké%]iérg?rgaé"e fantge gl?llibeoaf)‘f t he
mobile termnal 20 to about the size of a_.VHS Video tape. Al so, a
T ooong SexSamar sgiih An e Rty inS piolicRions [ar 2 e 1eGg TUHES ship i s

bl ocks the transm ssion and receptjion of signal to the satellite. This
ensur es s%ﬂﬁ?WWP@‘“H@‘@Wé‘éﬂ}@gﬁ‘y@.%?@ﬁlWﬁ&ﬁO%@*ﬁ&zf or C Band System
Arrangenent For the single C band satellite solution for both the inbound
and Br oadtexstinal gintenna for LHcBawd System Awrapgementce is an inportant factor in
supporting the link. The C 20 band antenna uses a series of sw tched

el ements wi t h &ogdhin aningementn theliBinetBit aafehmas asevnbdicmechgnicadlysscered el

I npl enent ati on uses separate transmt and receive antennas to sinplify the
desi gn. Therefold f0Re @8 Mmeigopdae. iThiscghadced therveRabilits iang kéhulkaess iofighe The

ant enna design can be nodified to support either regional or gl obal

COVer a@€ transmit telemetry information. For L band, 2 flat square pafches, 5 by 5 em sized,

antennas can be used. For C band, an array of 5 patches, abount 1% cm in diameter, can be
used. integrating the antenna, iransceiver, modem, GPS receiver and microcomputer into
a single unit enables the size of the mobile terminal 20 to be about the size of a VHS
Video tape. Also, a second external antenna can be used if the super-structure of the ship
15 blocks the transmission and reception of signal to the satellite. This ensures substantially
100% coverage.
Terminal Antenna for C Band System Arrangement
For the single C band satellite sotution for both the inbound and Broadcast
channels the antenna performance is an important factor in supporting the link. The C
20 band antenna uses a series of switched elements with a gain of around 18 dBi after
switching losses. The implementation uses separate transmit and receive antennas to
simplify the design. The anienna can also be integrated into a single housing,
The antenna design can be modified o support either regional or global coverage
with a single ring of helices providing an elevation coverage across 45 degrees. Hence

25 . two sets of rings provide global coverage,




with a single ring of helices providing an el evation coverage agross 45
degrees. Hence 25.. two sets of rings provide global coveragé’. 4 May 2006
WO 03/ 046603 PCT/ AUO2/ 01591 -21- The term nal uses standard C band
Transcejver. Low Noi se Bl ock Down converter to prQui n_L band IF or

|l ow I F toé”lﬂ%g e to the satellite nodem The system 958’35&%2"13% ows the
termnal to be inplenented wthout aZ2dlipl exer, such that the network
nmessagi ng protocols allow for the termnal to operate in a half duplex
manner. s For &hpdevenna wegl standarddeC rralnd Teantoeiver mal L0 NoiseCBlodle®oe@ t 0 t he
ship's power bus wth a rechargeabl e backup battery that sustains at |east

transm ssionverfepto grotidwatl Biband IF1HUGw IF Reerfiodiol tBe b4t RderB OTIRA stb@AW power
consunption and is at least able to transmt position information when

power  supmkignfallews iH3Qeritihad 1 b Rirlerifed Wittt a BfplexerOW 5
t echnol ogy l‘gfll ows 100{-3 150 G oballﬂePosi ti olni nga S;?s?{gfn (CEPSt ﬂléeog#?%n reports

to be 1o rﬁﬁsg%giﬁ}ag&%&l??lw fg?fhe?enﬁml {o oﬁér\éfgliﬁagag«?{%[e%?m&t ery, and it is

bel i eved t | scl ose system can send r nuiber using C band.
The t ' I ' ti d ti. trateq . t el d
over Fne sat orPi ¢ BV b R e R R R R 1 Bpa e e Seb R B b

~capabiliti.es can be aged.b the master control .centre 7, The nobile
Lorni nal  droharegeplp Backiia bptesy thaf susiansat (645t fravwmission 1o A<t d8yhg and

receivi ngg%unqc]tio%i, if it is not configured correctly by the naster
control #t e mopig terminal 40; hay lovspowes sopsupationsgnd is ot least shle tof ranmwitover al |
system operation. For positioning accuracy, a 12-channel GPS receiver is
suffi ci erhosifign informatisre Fliempywes supphe froinghe shipis malidwes veeyt offe Cerrerd L-
differential GPS can be used when a shipis close to a fixed GPS receiver,
enabl i ng Hand technolegyyallowhil 80- hift Globlal Fositiening Aystinn (CESY Podflorceporectoibans by use
of a fixed GPS receiver to performcorrections on the positions received

at f t hao { aemti onethe powdrruf\arsmall SRS EqiRre) bhtdrg And & i§ Beieddd thatHhé iselederiect i on
e Is;)rs?tem can send a similar number using C band.

The terminal configuration and reporting strategies are remotely managed over
the satellite links so that the mobile terminal 20 health and capabilities can be managed by
the master control centre 7. The mobile terminal 20 can also be disabled, in terms of both

15  transmitting and _receiving functions, if it is not configured correctly by the master control
centre. Data security is also important in terms of the overall system operation.

For positioning accuracy, a 12-channel GPS receiver is sufficient for 10m
accuracy on the high seas, However, reverse differential GPS can be used when a ship is
close to a fixed GPS receiver, enabling 1m accuracy. This method of determining GPS

20 .corrections by use of a fixed GPS receiver to perform corrections on the positions
received at the receiver is known to persons skilled in the art. This correction information
can then be broadcast back to the terminal, allowing a differential GPS position to be
determined.

A high-speed external interface can be provided to interface fo the shipboard

25 computer system. Physically, the connection should be a shielded wireline connection, -




can then be broadcast back to the termnal, allow ng a differ g

position to be determ ned. A high-speed external |nterface Car be prOV|ded
to interface to the shipboard 25 conputer system Phy3|cally, t he

connect j on uld be a shielded wireline connection, WO

03/ 04668§°ﬂ§‘ﬁgﬁu02/01591 22- such as a | EEE 802.3 18%5’%3%?“6?9110%%5 or
10Base-FL (Fibre optic) connection, .ghich can easily provide a 10 Mps
connection greater than 100min | ength. The TDVA return channel technique

requires ok aé HIREMSOLH F0BREZSor IOBERS OF YBass-FRBibRAKRIE) QRndcsn, fxﬁﬁ&f“ ng
frequency of the termnal. In addition to reserved T 5 sl’o

add! U onaberl YA EAPRNbYS dofneby Asdland Rl RIdegL, 2l oha conmin cat i ons

to handle items such as: "~ term nal “power on termnal changing beams

i nal ch t t
The TOM out bourl® l?anne prd el ARG Gafes 1 HBRRT, RS #H%&F?Zﬁﬁs
f t the T t.h h I t
Recponsest 1 Pl iy pbyEAgSengy ¥ ab‘éarsl%{lv B RGO togeyRdaToMAy ¢ he

frequenm s _of he Slotted Al.oha chann QO her nessages as reqw red. i5
Thi's spect ?tF s B?Plfl}li’ﬁgndg‘fa%qu@fs‘%?t a%\‘l"c’%F EiP'i‘F‘Qi slehasemmpincatigre e handles syst em
for rmonitoring ships, the systemconprising at |east one satellite |ocated
in a geos‘ttegislséﬁh orbit (GSO, a base station coupled to a control

centre, and a nobile termnal |located on a ship, whereby data is

transm tted between fehendgotvendn;centre and a nobile termnal via the
satellite and the base station, the data including information regarding

the ship upon terminal changing beams;

. terminal changing status, i-.é‘.', increase or decrease reporting rates;
10 The TDM outbound channel manages the TDMA link time plans. The main

features being broadcast on the TDM, other than vessel repotts, are:

. Responses to terminal requests for capacity changes;
. Broadcasting the frequencies of the Slotted Aloha chénnel;
J Other messages as required.
15 This specification thus discloses, according to one arrangement, a system for

monitoring ships, the system comprising at least one satellite located in a geostationary

orbit (GSO), a base station coupled to a control centre, and a mobile terminal located on a

ship, whereby data is transmitted between the control centre and a mobile terminal via the

satellite and the base station, the data including information regarding the ship upon

20 which the mobile terminal is located, and whereby the control centre is operable to

forward data received from the mobile terminal to all other mobile terminals located
within the vicinity of the mobile terminal.

The system can include a first satellite operable to receive signals from the

mobile terminals, and a second satellite operable to broadcast signals to the moblle

25  terminals. The first sate]hte can receive signals within a predetermmed frequency range,




20 which the nobile termnal is |ocated, and whereby the C%i'i\%éoﬂo entre is
operable to forward data received fromthe nobile term na of P ot her
nobile termnals located wthin the vicinity of the nobile termnal. The
system nclude a first satellite operable to receive signals fromthe
nobi | e ﬁ@;}%ﬂﬁg‘}:’s, and a second satellite operable to%ﬁ?r’(?gg%@gﬁ signals to
the nobile 25 termnals. The first -Ratellite can receive signals wthin a
predet ermi ned frequency range, 24 May 2006 WO 03/ 046603 PCT/ AU02/ 01591 - 23-
pr ef er abl prefetablyn feinp eheCChimmd spatiatn; UThesd Heggentics Gyl Aspdn Ripsakiey depend
upon the location of the nobile termnal sending the signal to the first

sat el | i t elocalioR o5ihe aivdils Binfiinkl defiihSthe Bigha R Be itk BiQREcast signals within a
predeterm ned frequency range, preferably, being the L band spectrum An

al ternative ar nangesdal! sateflite 3s bpdivld Iﬂ?bﬁﬁg&gﬁsigﬁ%ﬁwﬁ% g&dg’c ihegaui red,

and that a second C band frequehcy 1s use Irst SateltTite to

of e nubd ey aginen oty BeAR RE bald SRHEREY WO RERRR s BBl Stine "Cont r ol

centre._is rabl e t efermne the . ocation af t nobil.e term nal and to
al | ocafe %gﬁeosﬁgopgtsﬁﬁgg? ’rséla{?gﬂwho"‘l‘“dtﬂﬁ‘iamwg"@’é$ﬁ?‘l¥ﬁ?°ﬁ“ﬁ“§?§ﬁ@ﬁ?fence upon
the 1o term.ped | chfici on. .The,system can further include fixed

noni t or i %Stsfaé?lg%r@,brf’ agt; information; o The deoageash Gregisariderendn uperafheni t dat a
to fixed nonitoring stations. The disclosed arrangenent has the advantage
‘that C BdftHien gl mobileteypippl tp whish the sigaplds being bivedoass. al nost no rain fade

| i nk degradations and has the benefit of pre- existing GSO satellite

provi di ng gl obdhe certent kendreip pparehie teedpterming thaleehiidnt afsthe mobifenedhingier at ed by
wel | established conpani es such as Intelsat and PanAnSat. In addition, the
C band sanéli¢ pi@atecthovopératirfp fréymersbysof| s BdbitorminkICiatdepdnderRe upHho gRENt
conprises 3 satellites each using a single d obal Beam can provide an

| nt er nat idereahined location. The system can further include fixed monitoring stations, the first

satellite being operable to transmit data to fixed monitoring stations.

The disclosed arrangement has the advantage that C Band signals, as with L
band, are subject to a]ni_mst no rain fade link degradations and has the benefit of pre-
existing QSO satellite providil-lg glébal, (backed-up) coverage and satellites

15 owned/operated by well established companies such as Intelsat and PanAmSat. In
addition, the C band satellite network of the disclosed communications arrangement
comprises 3 satellifes each using a single Global Beam can provide an International
Maritime Organisation Automatic Identification System (AIS) capacity in excess of
80,000 vessels, with required AIS system reporting rates including 2 second reporting

20  intervals for active moving vessels.

‘Industrial Applicability

It is apparent from the above that the arrangements described are applicable to
the transport and comumunication industries.

The forégoing describes only some embodiments of the present invention, and

B modifications and/(_}r qhanges can be made thereto without departing from the scope and




Maritinme Organisation Automatic lIdentification Systen1(A|?% %ggﬁéty in
excess of 80,000 vessels, with required AlS systemrepor R&‘ S

i ncluding 2 second reporting 20 intervals for active noving vessels.

"I ndustyj al |icability It is apparent fromthe above that the
arrangeﬂ@ﬁ?@ﬁ% scribed are applicable to the transp8FUARRP S muni cation

i ndustries. The foregoi ng descri bes ofnl.y sone enbodi nents of the present
invention, and 25 nodifications and/or changes can be nmade thereto w t hout

depar U1 NOsfifiood 6 nveaade & ehdenaUAEOTMll AP TaRbine musfibf 11 Of the

i nvention, the enbodinments being illustrative and not restrictive. Thus,

f | i i I hi p-b d
Systems. Papld adio nt Mok E e Eh By RS ARORT (e BT RSl e "
systenms SHeh.Rs chh 860 Be ﬁg&)li[aci HCRer %{ogil%i:%t.fgﬁ%q §)g2§f‘égxpwg¥raég Slget% 2€tﬂ%§‘ h%NSVI ;' af\

met hod of conmuni cati ng ‘data anong

| east ongﬁggostationary satellite, said nethod conprising the steps of. s
establishing”a plurality of geographic regi ons dependent upon at |east one
of beam coverage areas of the at | east one geostationary satellite and
traffic | oads associated wth each said region; sending an inbound
nmessage, fromone of said plurality of nobile platforns, via said at |east
one geostationary satellite and a base station to a control centre, said

i nbound to nessage including spatial information for said one nobile
platform consolidating, by the control centre, of the inbound nessage, to
t hereby reduce ‘a ‘ :




traffic volume of outbound nmessages associated with said izglﬂgurﬁ Jressage;
and sendi ng out bound nessages dependent upon the consolidate % n%ound
nessage, via the base station and the at | east one geostationary satellite,
to a sub-set of said is plurality of nobile platforns, said sub-set of
nmobil e platforns being in at |east one of (a) the same geographic region,
and (b) adjacent geographic region(s), as said one nobile platform 2. A
nmet hod according to claim1l, wherein after the sending of the inbound
nmessage, and 20 prior to the sending of the outbound nessages, the nethod
conprises the further steps of: detesmmining a total traffic |oad for the
plurality of nobile platfornms as a function of spatial |ocations of the
mobi | e pl aCL&IM8; and establishing a plurality of geographic regions, each
of which contains an associated sub-set of the plurality of nobile
platform to thereby bal ance, between the 24 May 2006 -26- plurality of
geographic regions, the traffic load for each of the associated sub-sets of
the pl ur ali4 yedd ofh eommimidaiingplatt drongre phidalityofmdbile gladiame Vil a0 geadto cl ai m 2,
wherein the i nbound nessage and the outbound s nessages are sent over a

si ngl e geostegetstiionayy sslaliite daidtmsethod icoraprisivg t63 stepesfiency band 4. A met hod
according to claim2, wherein: the inbound nmessage i:s .sent over a first
geost ati®onary seitablishingen plsiality of Iyeogtaphia nelziorfs rdepruéeac ypdnadt 1daltcongnifi | e
platforms-to-satellite up-link and the C band frequency for the In

sat el | i t e-beamsocmgs tratsiobthe didenst dn Bhastaticiart ARG Hnb Goffic loahsRAGRIel S sent over
a second geostaiionary satellite using the C band frequency for the base
st at i on-t owihedae!f daidtregianp- | i nk .and t he C band frequency for the :
satellite-to-nobile platforns down-link. is 5 A nmethod according to claim
3, wherein the. jendiogcinbestiageags bt die of sHidpluakly of mobile platforms, via |

said at least one geostationary satellite and a base station to a control. centre, said inbotnd
10 - message inéluding spatial information for'said one mobile .platfonn; ‘
consolidating, by the control centre, of the inbound message, to theféby reduce a
MO volume of outbound méssages associated with sﬁid inbound messafge.; and |
“sending Qutbouﬁd messages dependent upon the consolidated inbound meésage,
~via the base station and the :;11 least orie gebstaﬁonary satellite, to a sub-set of said
15 plurality of mobile platforms, said sub-set of mobile platforms being in at léast one of (a)
the same geographic region, and (b) acﬁwént gebgraéhic region(s), as said one mobile
ﬁlatform.' o : | | .

2. A rﬁef:hod according to clalm 1, wherein after the sending of the inbound meséagé, and
20 'pri_érrto the sendihg.'ofthe gutboﬁnd m@séages, tﬁe met.hod-c-:omprises tﬁe ﬁlrther steps of:'_ :
determmmg a total traffic load for the plurality of mobile platforms as a function
of spatial locations of the mobile platforms; and | .
‘ estabhsmng a plurality of geographic rogions, sach of which cpnmi{is an
assoomed sub-set of fhe plurality of mobile platf;mns, to thereby baiance; befwéen the

T omm A e ey o ———




nessages are transmtted using spread-spectrum nodul ati on.,, '%H(?t hod
according to claim4, wherein the inbound nessage and the “outbound

nessages are transmtted using FDM TDVA nodul ation. 7. A met hod accordi ng
to claim1, wherein the consolidating step conprises one or nore O. taking
account only of input nmessages relating to differential position

i nformation; 25 taking account only of input nessages relating to noving
nobil e platforms; AMENDED SHEET | PEA/ AU 24 May 2006 -27 taking account
only of input nmessages relating to €Pecial nobile platforns; and taking

account onl i.nput nessages relafing to ile platforps_in an

ener gency é’ﬁ%&tof B%ga%m%r.eglﬁf%n@? FWJ@C &&%%F m°h§P ‘gﬁaséchfeﬁf‘ﬁ’f”(ﬁﬁéfh@i n the

nodul ati on lsc%&r? iS SK W th a Turbo Convolutional Coding rate Kto rate
0. 9. A sPSFEM°rBy Mg APt i ng data anong a plurality of nobile
platforns, said system including at | east one geostationary satellite, a
base station and a control centre, the io0 systemfurther conprising: neans
for establi,shin | urality,of ogr aphi ¢ regi ons dependent upon at | east
one of bea?ﬁ gd’%ﬁ%ﬁ”iﬁ%"ﬁ#”@a@ %f‘mtzhg’?‘g?r‘“l %@°W§%§¥%%$%ﬁgpg}mgatel lite and
traffic | oads  associated. with each said region,_ neans for sending an

i nbound %Telglgs 5 % ’f%trﬁvgﬁém\% g@ﬁ?@”ﬂﬁaﬁﬁmﬂlﬁ}‘%&e GEurmey bed ol atforms, via
said at | east one geostationary satellite and the base station to the
control centre, said inbound nessage including spatial information for

sai d ~one r’r}? l}x' nlae%mB lac%%rfda%[g ?J claim 2, wherein:

the inbound message is sent over a first geostationaiy satellite using the L band

frequency for the mobile platforms-to-satellite up-link and the C band frequency for the

10- satellite-to-base station down-link; and -
the outbound message is sent over a second geostationary satellite using the C
band frequency for the base station-to-satellite up-link and the C band frequency for the

satellite-to-mnobile platforms down-link,

15 5. A method according to claim 3, wherein the inbound message and the outbound

messages are transmitted using spread-spectrum modulation.

6. A method according to claim 4, wherein the inbound message and the outbound

messages are transmitted using FDM-TDMA modulation.

7. Amethod according to claim 1, wherein the consolidating step comprises one or more
oft

taking account only of input messages relating to diﬁ‘erential position
infoﬁnaﬁon;

2 taking account only of input messages relating to moving mobile platforms;
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means for consolidating, by the control centre, of the in?9§FddR§§sage, to
thereby reduce a traffic volune of outbound nessages assocCi 2 th said

i nbound nessage; and 20 neans for sendi ng out bound nessages dependent upon
t he consolidated i nbound nessage, via the base station and the at |east
one geostationary satellite, to a sub-set of said plurality of nobile
platforns, said sub-set of nobile platforns being in at |east one of (a)

t he sane geographic region, and (b) adjacent geographic region(s), as said
one nobile platform 25 AMENDER SHEET | PENAU 24 May 2006 -28- 10. A
nobil e term nal adapted for use in a systemfor conmunicating data anong a

plurality of nobiakisg ftaattlonly 0Binpus AbsagsyiS@iP s HEdidAbIE pRifodngasd one
geostationary satellite, a base station, said nobile termnal and a
control centre, takisg a@bint enly &if Tipad meGaHP TEIRInEGo mvBRA plaffdins deter mi ni ng, for
one of said plurality of nobile platfornms on which 5 the nobile term nal
i s | ocat ed, engpatdyativationf or mati on for the nobile platform means for
receiving information, fromthe control centre via the at |east one
geostationary satellite, regarding a plurality of geographic regi ons across
which the nobile platforns are distributed, the geographic regions being
‘dependents pdmetiod haearding tochin §iwhbreiathecmdalntivg echaneia QPSK witheTabo | east one
geostationary satellite and traffic | oads massociated with each said
regi on; medmegvolusionad Sodingmitai: gate lependi ng on sai d geogr aphi ¢ region
information, transmt paraneters for sending an i nbound nessage; and neans
for sending an the i nbound nessage, using the transmt paraneters, via
9. A system for communicating data among a plurality of mobile platforms, said system
including at least one geostationary safellite, a base station and a control centre, the
10 system farther comprising:
means for establishing a plurality of geographic regions dependent upon at least
-one of beam coverage areas of the at least one geostationary satellite and traffic loads
associated with cach said region;
means for sending an inbound message, from one of said plurality of mobile
15 platforms, via said at least one geostationary satellite and the base station to the control
centre, szid inbound message including spatial information for said one mobile platform;
means for consolidating, by the control éentre, of the inbound message, to
thereby reduce a traffic volume of outbound messages associated with said inbound
message; and
20 meaus for sending outbound messages dependent upon the consolidated inbound
‘message, via the base station and the at least one geostationary satelfite, to a sub-set of
said plurality of mobile platforms, said sub-set of mobile platforms being in at least one
-of () the same geographic region, and (b) adjacent geographic region(s), as said one

mobile platform.

25
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said at | east one geostationary satellite and the base st%'M)n HO t he
control centre, said 15 inbound nessage including the spatiaaly | n? or mati on.
11. A nobile termnal according to claim 10, the nobile term nal conprising
a Cband term nal including an antenna having a nom nal gain of 18 dBi,
and adapted (a) to transmt a signal having a bit-rate between 300 and
2400 bps, and (b) to receive a signal 20 having a bit-rate between 11 to 64
kps, wherein the transmtting and the receiving is perfornmed in a

hal f - dupl ex manner at RR 12. Anobil&8term nal according to claim10, the
mobil e terminal further conprising: - nmeans for determ ning, for said one of
sai d pl ur allP+ 4 mobilnrisminad agapled foyruss in emysken fohicohmunivetingodstd @ndngami nal i s

| ocated, at |east one of; AMENDED SHEET | PENAU 24 May 2006 -29- (a) a
speed of t RBakHtf mebils riatfhmspseidzsmdent pludingysdepstaphieostatioiry satdiige,whi ch t he

nobi | e platform has been all ocated by the control centre; and wherein:

sai d nmeans bssplatina,said mybieeminglrod a dontrokosatrpethe wolfile terhios] cordprjsingd t o send t he

s i nbound nessage dependent upon said at |east one of the speed of the

mobi | e pl at f or mmeansdortdsterngreing fogsine of saskplarlity oB8mobile pbtforslongdidire i n a
system for conmunicating data anong a plurality of nobile platforns, said
syst em i ‘fhic fgdiohd termineldalseated rpatigbiofrmation foa thy mobileglaifore, a base station and
to said control centre, the control centre conprising: nmeans for

establ i shing a pews dorirespivisg inforngtien fiom the ginbnkcedependemt leggiomeat | east  one
of beam coverage areas of the at |east one geostationary satellite and
traffic | osfesatopay seplbie.cnsanitgh a edwhity af deageghiomsgions across which the

mobile platforms are distributed, the geograplﬁc regions being dependent upon at least
one of beam coverage areas of the at least one geostationary satellite and traffic loads
10 associated with each said region;
means for determining, depending on said geographic region information,
 transmit parameters for sending an inbound message; and
means for 'sending an the inbound message, using the transmit parameters, via
said al least one geostationary satellite and the base station to the control centre, said

15 inbound message including the spatial information.

11. A mobile terminal according to claim 10, the mobile terminal comprising a C-band
terminal including an antenna having a nominal gain of 18 dBi, and adapted (a) to
transmit a signal having a bit-rate between 300 and 2400 bps, and (b) to receive a signal
‘20 having a bit-rate between 11 to 64 kps, wherein the transmitting and the receiving is

performed in a half-duplex manner at RF.

12. A mobile terminal according to claim 10, the mobile terminal further comprising:
means for determining, for said one of said plurality of mobile platforms on

25 which the mobile terminal is located, at least one of:
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means for consolidating an i nbound nessage from one of saizq&%{y;r%i ty of
nobile 15 platforns to thereby reduce a traffic vol une of 8 d
nessages associated with said inbound nmessage; wherein the inbound nessage
i ncludes spatial information for said one of said plurality of nobile

pl atfornms, and nmeans for sendi ng outbound nmessages dependent upon the
consol i dated i nbound nessage, via the base station and the at |east one
geostationary satellite, to a sub-set of 20 said plurality of nobile

pl atforns, said sub-set of nobile pl.agfornms being in at | east one of (a)

t he sane geographic region, and (b) adjacent geographic region(s), as said
one nobile platform (ddspedi of hatrobile ptadfodnt; endaccording to claim 13, the
control centre further conprising: AVENDED SHEET |PENAI|l 24 May 2006 - 30-
means for determ ni ng{ap@i@phid wegibd o evhich @@ mhbile pldifernpilasibedh bllogataf nobi | e
platforns as a function of spatial |ocations of the nobile platforns; and
means for eby@béinsdlicenge;andwheradd:i ty of geographi ¢ regions, each of which
contains an associated sub-set of the plurality of nobile platforns, to

t her eby bal ance, sdsememe fortsaelingShe inbowall inkegsagd is fedigr afuplied (0 egd dies, t he
traffic load for each of the associated sub-sets of the plurality of the
nobi | e ploat fbeund meshige dépendenipipbre saidoat dgystame pf thelspedd ofitind mehiile glaormonput er
readabl e nedi um havi ng recorded thereon a conputer programfor directing a
processor t#&déegeagraphioregion.nod of to communi cating data anong a plurality of
nobile platfornms via at | east one geostationary satellite, said program
conprising: code for establishing a plurality of geographic regions
dependent upon at | east one of beam coverage areas of the at |east one
geost at i onaly Asgutedl kéntre inam eystemafbif ¢omniuoiagimg data among 2 pluzality of mobile

platforms, said system including at least one geostationary satellite, a base station and
10 said control centre, the control cenire comprising;
means for establishing a plurality of geagraphic regions dependent upon at least
one of beam coverage areas of the at Jeast one geostationary satellite and traffic loads
associated with each said region;
means for consolidating an inbound message from one of said plurality of mobile
15 platforms to thereby reduce a traffic volume of outbound messages associated with said
inbound message; wherein the inbound message includes spatial information for said one
of said plurality of mobile platforms, and
means for sending outbound messages dependent upon the consolidated inbound
message, via the base station and the at least one geostationary satellite, to a sub-set of
'_20 gaid plurality of mobile platforms, said sub-set of mobile piatforms being in at least one
of (a) the same geographic region, and (b) adjacent geographic region(s), as said one

mobile platform.

14, A conirol centre according to claim 13, the control centre firther comprising:
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associated wth each said region; 15 code for sending an i u ssage,
fromone of said plurality of mobile platforns, via at |g§§§w§ﬂgge
geostationary satellite and a base station to a control centre, said

i nbound nessage including spatial information for said one nobile platform
code for consolidating, by the control centre, of the inbound nessage, to
thereby reduce a traffic volunme of outbound nessages associated with said
i nbound nessage; and 20 code for sendi ng out bound nessages dependent upon
t he consolidated i nbound nmessage, vB® the base station and the at |east one
geostationary satellite, to a sub-set of said plurality of nobile

pl at for ns, sai doseisfgalstemfinimgrtpthlarafiic &iafl Gor s phedlingpfimobifpldifemsts one  of (a)

t he sane geographic region, and (b) adjacent geographic region(s), as said
one .nobi | &fupttenobepatial REtimERNDEDOSEEETorms;REVAl | 24 May 2006 -31- 16. A
conput er program product according to claim 15, the program further

conpri si ng: codaefnsforgeteblishingvi pielity ¢fgbagraphic adgfong ehobadiwhidr condaies pl ural ity of
mobile platfornms as a function of spatial |ocations of the nobile

pl at f or ns; aasepcigisd abfseirof the pladalify ofvinotdje plaifdrme,db thergbydflagredgivephihe r egi ons,
each of which contains an s associated sub-set of the plurality of nobile
pl at f or s, plirglity hegcopryphivategionscthe taffioendrfort dach ofithaasalciated subfsetg ety aphi ¢

regions, the traffic |load for each of the associated sub-sets of the

pl ural ity Bealithel thonelileplfams.orns. 17. A conputer programfor directing a
processor to execute a nethod of communicating 1o data anong a plurality
of nobile platforms via at | east one geostationary satellite, said program

conpri si ng: : :

15. A computer program product including a computer readable medium having recorded
thereon a computer program for directing a processor to exccute a method of

10 communicating data among 2 plurality of mobile platforms via at least one geostationary
satellite, said program comprising:

code for establishing a plurality of geographic regions dependent upon at least
one of beam coverage areas of the at least one geostationary satellite and traffic loads
associated with each said region;

15 code for sending an inbound message, from one of said plurality of mobile
platforms, via at least one geostationary safellite and a base station fo a control cenfre,
said inbound message including spatial information for said one mobile platform;

code for consolidating, by the control centre, of the inbound message, to thereby
reduce a traffic volume of outbound messages associated with said inbound message; and

20 code for sending outbound messages dependent upon .the consolidated inbound
message, via the base station and the af least one geostationary satellite, to a sub-set of
said .plurality of mobile platforms, said sub-set of mobile platforms being in at least one
of (a) the same geographic region, and (b) adjacent geographic region(s), as said one
mobile platform. |

25
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code for establishing a plurality of geographic regions dgﬁg&dgﬁg upon at
| east one of beam coverage areas of the at | east one geo ™ ?y
satellite and traffic | oads associated with each said region; 1s code for
sendi ng an i nbound nessage, fromone of said plurality of nobile

platforns, via at |east one geostationary satellite and a base station to a
control centre, said inbound nessage including spatial information for
said one nobile platform code for consolidating, by the control centre, of
t he i nbound nmessage, to thereby redéice a traffic volunme of outbound
nmessages associated with said i nbound nessage; and 20 code for sending

out bound ‘nes&AfeEPHE prgEERodu rordihgtosting b, ihd aedmifnthesorrisisgsage, via t he
base station and the at |east one geostationary satellite, to a sub-set of
said plurality ofodsdsidsteminingrrtei fratic load for the plueabity obmobilo platfesmpsat f or s bei ng
in at |east _one f (%é the sane %eographic region, and (b) adjacent

geogr aphi c f‘%ﬁ%ﬁ?@&t{ﬂ cationg pithegpebile plaime apd at form 25 AMENDED SHEET U NAU
24 May 2006 -32- 18, A conputer program according to claim 17, the program
further conprisi fe s sXpBlising 2 glanality of grperaphic resiang) caghoR WhIFlLCcopERYENf or t he
plurality of npbile platfornms _as a_ . function of spatial |ocations of the
mobi | e piat FErRiEd s f%d’é?éﬂ%#v eispohis platiormg o therebiy balanesy besyeep &sgr aphi ¢

regi ons, ea(ih of ich contains an, e associated sub-set of the plurality

of robil e pPYAfREPheeoerbicTegiqms M igHicdend dor eacdiofiderssseriated sph-erisf ey of
geogr aphi c

egi.on the traffic load for each of the associ ated sub-sets of
190! thagmobiiepleed

r
the pluralft OIS)| at f or ms. AVENDED SHEEP

17. A computer program for directing a processor to execute a method of communicafing
10 data among a plurality of mobile platforms via at least one geostationary satelite, said
program comprising:
code for establishing a plurality of geographic regions dependent upon at lcast
one of beam coverage areas of the at least one geostationary satellite and traffic loads
associated with each said region; |
15 code for sending an inbound message, from one of said plurality of mobile
platforms, via at least one geostationary satellite and a base station to a control cenire,
said inbound message including spatial information for said one mobile platforms;
code for consolidating, by the control centre, of the inbound message, to thereby
reduce a traffic volume of outbound messages associated with said inbound message; and
20 code for sending ontbound messages dependent upon the consolidated inbound
7' message, via the base station and the at least one geostationary satellite, to a sub-set of
said plurality of mobile platforms, said sub-set of mobile platforms being in at least one
of (a) the same geographic region, and (b) adjacent geographic region(s), as said one
mobile platform.

25
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18. A computer program according to claim 17, the program further comprising:
code for determining a total teaffic load for the plurality of mobile platforms as a
function of spatial locations of the mobile platforms; and
code for establishing a plurality of geographic regions, each of which contains an
associated sub-set of the plurality of mobile platforms, to thereby balance, between the

plurality of geographic regions, the traffic load for each of the associated sub-sets of the

plurality of the mobile platforms.
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