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Field of the Invention The present invention relates generally to a

satel | it ewoyswessns or i dentifying and tracking vessels onpPchatwgisIseas. 5
Background The di scussion contained in this "Background” section relating
to prior art arrangenents is based to sone degree on docunents or devices

which formpublic Kk doe. through their respective publication and use.
Such shoul d not be i%ﬁmggcﬁy%ggy FOR ¥ESAEL IEINTREKCATEONdocunent s or

devices in a_n?/ way formpart of the common 1o general know edge in the
art. The ndge dsQfdgeémfﬁmﬁOnDbi l e tracking systemworldw de is the Qual comm
devel oped Onintracs TM service in North Anerica, which is currently
supporting in exdessesht 25@n0Q0rdlang geliesdlBnwen bateltiks systdh Mer @¥htEyingnd
geostationary satellites the service was |launched in the early 1990's and

| ater succeagskiflles@RIRa hedidhehot h Europe 15 (Euteltracs) and Japan. A
marine termnal version terned Boatracs TM was al so | aunched a few years

| at er angl r]?zﬁ:kgf(Wuﬁigtabl i shed nar ket base of about 80,000 units. In
Fi sheri es vess managenent, various satellite systens have been

i npl enented for ssel tracking, of .whjch the Inmgrsat, C TM system has been
the nost wi del yuﬁﬁp&@%&{‘ml ?Prgﬁéﬁ?éié“ i l,soéﬁcgg@ﬁﬁg S¢A08eldatifgr fodRFieke akr e
currently tracked using 20 various satellite systems and merchant ship
owners ar e ABNERMEHS df [based. {0 semp rdgerrst obrdesumens dr| desticasawhighnform public
pur poses. These satellite networks have denonstrated the capability of
provi di ng rkmbwdtdge throdgh ¢ldimtekmectvepublication and usd. t Buch shouldndn by igtbrllwé%i ty
of service over a wide area. This has been a significant commercia
advant age Q¥erreheéaion @ht fRHidOcEABME b BéWMEes 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 terminal 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 various satellite systems and merchant ship owners are using satellite-tracking networks
for fleet management purposes.

These satellite networks have demonstrated the capability of providing robust,
and reliable communications with a 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.



25 products even in devel oped countries such as the United States. WO
03/ 046603 PCT/ AU02/ 01591 -2 Historically satellite networks have been
regar ded WO isok@d3 vel y expensive in terns of term nal eq®ecCpnran/osed
airtinme operational costs. Recent advanc_gs_ in technol ogy have all owed
dramatic reductions in both cost elenents as seen with nodern satellite

hand phones. 5 rent obal,. Mobj |l e, Satellite Systens S) such as .

| nmar sat, use tﬁéﬁlﬁtonﬁggﬂ S?gﬁ:’é‘? Pﬁ‘i‘?{(’ﬂﬁ%%ﬁ'ﬁ gen ,’f‘?ga{%g ?Sogeg?\)t/gi?iy SXRRISNEIn
spectrumaround 1.5 GHz, This resource has to be shared with other

regi onal sd¢@M of eteHBingbraayipsipsh and riEmepPperationadt ¢ostsi anR@she advancey sinem
This limted spectrumhas resulted in relatively expensive airtine costs.
The C band tegeotagyrhayd atlowéd Gdnjatinasduttishoin ieah loysthdanenis edsdearwittbmaged t o
and | eased conmuni cati on services, point-to-point and point-to-mnultipoint
connect i onsatefiited hRfdpidhes cost effective satellite commnications. Summary
Di scl osed are arrangenents which provide a cost-effective and

do-regal -ti LSRN i ' f
eat her Condi 1] ordr Ane gt MOSE, SR Sy Bt EMSp L Eh S allit e TESL

Contro(s) AR SRR oyl SR BRI Pk So D PRt 068 drh ires This

order to provide the npbile platfornms with a continuously updated picture
of nobile PFOUFS Res {9 def shargdy withepther regional saicdlie meiwerkyi swght & ther Opsits
aspect of the present disclosure, there is provided a method 20 of
comuni cat iAuptrdiam Damesigc systnur dhist ymoed spdotum jesaefudtedsn relatidelyrekpodive
conprising the steps of: sending an inbound nessage, fromone of said
plurality ofrtimenidss. pitetd eamtbspewird@m (4 to 6 GHz) has historically been used for managed
10 and leased communication services, point-to-point and point-to-multipoint connections
and provides cost effective satellite communications.
Summary
Disclosed are arrangements which provide a cost-effective and pseudo-real-time
communications service to mobile platforms under most weather conditions. The
15  arrangements make use of use geo-synchronous satellite(s) operating in concert with base
station(s) and control centre(s), and use message communication and rebroadcast
techniques in order to provide the mobile platforms with a continuously updated picture
of mobile platforms traffic in their “local” area.
According to a first aspect of the present disclosure, there is provided a method
20 of communicating data among a plurality of mobile platforms, said method comprising
the steps of;
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 inbound

message including spatial information for said one mobile platform;



at | east one geostationary satellite and a base station to a control

centre, said inbound nessage including spatial information for said one
nobi | e plwDfoanme0IND 03/ 046603 PCT/ AUO2/ 01591 -3 consol i d&Cirmgjo2/1591 he
control centre, of the inbound nmessage, to thereby reduce a traffic volune
of outbound nessages associated with sai'd’i nbound nessage; and sending

out bound nessages dependent upon the consol.i dated inbound nessage, .via the
base. st atfon and CORAATE i g ARIER SRR 05 isr JORRCANTIFE 1 L0y SpIuEEd of

said 5 plurality of nobile platfornms, said sub-set of nobile platforns
bei ng in attraféegelumseofobthoand meesagemassepadiod sipthisaidrinbpund measege; Bd adj acent
geographic region(s), as said one nobile platform According to another
aspect of the presadihgadutohod messagth dependant prpow ithikecorsoBgaedmbotind message,
comuni cating data anong a plurality of nobile platforns, said system

including afja A theAstatiONanaeRS tAILRAN VY SRLElMAE sarlRESH alblen oandid@
control centre, the systemfurther conprising: neans for sending an

i nbound . aj | i i | at f AL ai d
a1 onst "onaany oA ReRirnClila B Jrintor IR bolleth o [l onk e 5
centre, said inbound nessage including.spatial inpformation for,. .said qn
robi 1 & pi attPorTe E3OHBBRG IFEPhCOILO) PO RSBy B B Do SHsene MR he
i nbound nessage, to thereby reduce a traffic volume of outbound nmessages
associ at ed M#®s5ai d i nbound nessage; and neans for sending out bound
nmessages dependent upon the consolidated i nbound nessage, via the base

station and the aAcdoedisg toamtigeaspet bhHihapyessait dbdlodues, thaye as probidsdta sgtem20
said plurality of nobile platforns, said sub-set of nobile platfornms being

in at | eastfopBemafun{caling d8taSaithgLpIEriN bf moblé Puiforsl dalt) syRetindGRNiding at -
geographic region(s), as said one
10 least one geostationary satellite, a base station and a control centre, the system further
comprising:
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;
15 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 inbound
message, via the base station and the at least one geostationary satellite, to a sub-set of
20 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 C-band

terminal including an antenna having a nominal gain of 18 dBi, and adapted (a) to

25 transmit a signal having a bit-rate between 300 and 2400 bps, and (b) to receive a signal



nobile platform According to another aspect of the present disclosure,
there is provided a Cband term nal including an antenna having a nom nal
gai n of IMOdBir4e6ehd adapted (a) to 25 transmit a signal RaTia2aidLt-rate
bet ween 300 and 2400 bps, and (b) to rec_e4i ve a signal WD 03/046603

PCT/ AU02/ 01591 -4 having a bit-rate between 11 to 64 kps, wherein the

transmtti and e receiving. is performed w thout using a diplexer.
Accor di ng t% 880t hg?ra s ‘%%’Fe‘bg 1 tt?leé"’pﬁ?s Srheredn 4b¢ Hepsaitting, apd the 1s5eHiRgdy a
nobile term nal adaﬁt ed for use in a systemfor comunicating data anong a
plurality dérrfepped witheutysigefaotiplsxetsai d systemincluding at | east one
geostationary satellite, a base station, said nobile termnal and a

control centre, tAveordihg teeartodtramiasymict chibp preskmglisciesuns thate idploetdstni mebild or
one of said plurality of nobile platfornms on which the nobile termnal is

| ocat ed, spaimiiadl ddafted TEtisen bQysttlorBithanichitd @itienRAS JPaafLT &Tméﬁwid ng

an i nbound nessage, via said at | east one geostationary 1o satéllite an
t he base. s k tQ: : Lo d age _jncl udi ng. 1 he
patial | e i Y eahaRlinE EIER off Lo R BRET I bald allBh i e
there is provided a control centre in a tem for cammuni cating data
anong a pl ﬁ?%qlgﬁmf‘aclr%‘gialcémwg‘ief%ﬁﬁb? msogﬁé%er%%ql EAPHENEi ng at | east one
geostationary satellite, a base station and said control_ centre, 15 the
control system cdmssps dpindetermining, faronedfswid plarality ofmehisopladormssemydidr om
one of said plurality of nobile platforns to thereby reduce a traffic
vol ume of dbe tmobileltermowmbpdscast; opatamd adormationSar ttie mabtle pidfomes sixfje; wher ei n
the inbound nessage includes spatial information for said one of said
plurality of nobich@nplfat fseidiig aANBhbound message, via said at least one geostationary

10 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,

15  the control system comprising:

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

20 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
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.



20 neans for sendi ng out bound nessages dependent upon the consoli dated

i nbound nessage, via the base station and the at | east one geostationary
satel | i t ewotoa/0a6831b- set of said plurality of nobile platPernajozesiod
sub-set of nobile platforns being in at | east one of (a) the sane
geographic region, and (b) adjacent geographic region(s), as said one
nobi l e platform eé\o Og/ 046603 PCT/ AU02/ 01591 -5 According to another
aspect of the prelesrdigesta aaqther asnsel of jthe greseni disclpsureo Hpeiecis Presisedns
product including a conputer readabl e nedium having recorded thereon a
conput er pregrRyierf progiimeproidng cidoge 8 semmpuierexeadaitle medmtohbaving recorded
communi cating data anong a plurality of nobile platforns, said program
conpri si ng:thbreonde E@hpwendirogan fonkidtedindres SRe®ssdr’ @M &eeutdl a Sakthod of
plurality of nmobile platforns, via at | east one geostationary satellite

and a base &indhiifiGatid) dutsAMbALL gﬁﬁrr%l%? l%f moPfi ?laitfﬂﬁﬂéj @%ig’ﬁ?;&;gﬁ@eco- Hlsgl%% ng

spatial information for said on e platform co ons

by the control ceptyes..of t.he inbound, nessage,. to thereb educe traffic
vol ume of out boun dr?e@%asgegélggsas?o %8Plédd%ﬁsﬁ‘$%s£ri°81 PH%&&F&@B@E@@%;O@W&EI 90
code for sendi.ng out bound nessages .dependent upon the cagnsolidated i nbound
message, viRdaE Sbé(éaeats{‘]’éﬁti‘{?ﬁ geRgtetionary satellife andy 4 dage statian ite Apopireheate; t e,
to a sub-set of said plurality of nobile platfornms, said sub-set of nobile
pl at f or ms b?@idwglbmn@m%@a@tncm%ng whtiglapformatieafoe sajd oge apibile ptatfprmn, and (b)
adj acent geographic region(s), as said one nobile platform 15 According
to anot her aspectcae foheorpokdating, by thelcoswslecentriarfahe mbpund nidedgs, to GREFELY er
program for directing a processor to execute a nethod of comunicating data

among a pl Weghdd /tr&ffic MBRInhEoPdidb dudid TRessadk Qsﬁﬁﬁ&ﬁw&@fﬂbéhgﬂﬁne%g& 2h@"
sendi ng an i nbound nessage, fromone of said plurality of nobile

10 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.

15 According to another aspect of the present disclosure, there is provided a
computer program for directing a processor to execute a method of communicating data
among a plurality of mobile platforms, said program comprising:

code for sending an inbound message, ﬁoﬁ one of said plurality of mobile
platforms, via at least one geostationary satellite and a base station to a control centre,

20 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

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

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



platforns, via at |east one geostationary satellite and a base station to a
control centre, 20 said inbound nessage including spatial information for
sai d one wolBlogsepd at f ormy code for consolidating, by the ecmAwk/otentre, of
t he i nbound nmessage, to thereby reduce traffic volume of outbound
nmessages associ ated with said i nbound nessage; and code for sending

out bound nmessages dependent upon .the consol idated i nbound nessage, via the
base statidi @ﬂ&het S ECPHARNIC JREOB YL} @’siagﬁé‘?‘%ﬁ SOBEANNIG ERLIQIES)n 28 §RUsERe of
25 said plurality of nobile platforms, said sub-set of nobile platforns

bei ng i n atmplitesplaideran. WO 03/ 046603 PCT/ AU02/ 01591 -6 of (a) the same
geogr aphic region, and (b) adjacent geographic region(s), as said one
mobi | e pl at f or m Offehaspeats pétitesinadntivhard alsceditdlesedar e al so di scl osed. Bri ef
Description of the Drawings 5 One or nore enbodi nents of the present

i nvention VBrbf Destripgiod@galié Deawingy Wway of exanple only, with reference to
t he acconpanyi ng drawings, in which: Fig. 1 shows a functional diagramof a

systemip whi ch theg g fi@S8ModERAPUN @ggr&aﬁt RS g]lagvf@eteﬁéegfc@gésc%,goﬁgd:

Fig. 2 is a flow diagram of a process cting operatio

descri bed in relatiqn to Fig. 1; Eig 3 depicts MXC processes referred

tosin B B8 felafpfodl b ienckio i e mp R FamPBs R iy o

comuni cati ons bet.ween ship, and a base station; Fig, 5 shows a schematic

di agram of a firdt8arl éﬁ%‘@ﬁe%tfu%‘fuopﬁ]e digegam ogle @ sysferBo pueht the ndiselpsade m

Fig. 6 depicts geographic regions and ships allocated to the regions, as
communications technique can be practiced;

Fig. 2 is a flow diagram of a process depicting operation of the system described -
10 inrelation to Fig. 1;
Fig. 3 depicts MCC processes referred to in Fig. 2;
Fig. 4 shows a two satellite arrangement relating to communications between a
ship and a base station;
Fig. 5 shows a schematic diagram of a first arrangement of the disclosed
15 communications éystem;
Fig. 6 depicts geographic regions and shiias 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



determ ned by the control centre; and Fig. 7 schematically illustrates the
nobile termnal architecture. Detailed Description including Best Mde 20
Wher e refwoanoe6ds nade in any one or nore of the acconpamgirmgodoes ngs to
steps and/or features, which have the sane reference nunerals, those steps
and/ or features have for the purposes of/ this descri ption the sane
function(s) or operati on(s%unl ess the contrary intention appears. The

di scl osed dyoraaiqstode wut rathershms-ip thraateass va)lasdmshamsThe sisican distlossss

25 information regarding a vessel's identity, position, course, speed and
ot her r el eshipt to\WDDIB3 OYBEBRNPETI AUeRinaimad satellite fifike twatarions BasdStas@itthato
other ships in the area, as well as to shore. The system di scloses ship to
shore transoiutesdasgardllyousihg i torrbgaldlisial abl d teadidrNEentr@ CRAkOYRIRAS Gor
Stations that route data, generally using terrestrial links, to a NMaster
Control Cenff&siMC) for processing. 5 Fig. 1 serves to illustrate the
system context 1 n which the disclosed conmunication nethod is descri bed.
Fig. 1 also intrqduces a nunper..of ter used throughout .the .

speci f i céati on, s%l&j% s ™o ndnﬁﬁﬁ’&%u@ bBYPﬁ?incéB?HFﬁ’ﬁ[i Bt POHPY jthg sdisgipsed

i nk, down-1ink, base station and_control centre. Fig. 1 shows a functional
di agr am of cgn@g?%ogggeﬁﬁdmidgwr{bﬁ@ diigc || ey introguedsnenigmbst o6 iermsersedi que
can be practiced. A ship at sea 501 conmuni cates on an up- link 502 with a
satel | ite BZogught thaspdcifidationosch as webdsnd el atitelroaund moimmeadeation rtinlosj wat i on
as depicted by an arrow 504 to a base station 505. The end-to-end

communi cat ilimik, detwviiak, dase statiopailldonabticdnite. base station 505 is referred to
as an "in- bound" communication as depicted by a dashed arrow 512. An

"out - bound” Fig. 1 shows a functional diagram of a system 500 in which the disclosed

10 communications technique can be practiced. A ship at sea 501 cofnmum'cates 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 dashed arrow 512, An “out-bound”

15 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



15 comruni cati on woul d be a communi cation in the opposite direction as the
dashed arrow 512. The base station 505 comruni cates, as depicted by an
arrow 506weitsl4@oxontrol centre 507. The control centre eam/Ai®2@a1vest er
Control Centre (MCC) if there are a nunber of control centres in the
system The control centre 507 processes‘at'he received 20 information, and
communi cates the processed informati on, as depicted by an arrow 508 wth

the base stthe ppnisH8d anth thepdesenlinkat jlois rsivered dp e ‘aat-Raung” spwewmication, this

information, as depicted by an arrow 509 to the satellite 503, which
f orwar ds t heingnihor stetré-trshipslicteqpore flid enthyto-and aomowntchfon tomarising phesdgdlinkThe
communi cation depicted by the arrow 510 is referred to as a "down-Iink"

conmuni cat isen aMdi the doReliaRMTUNE Gafeired telapi“ai-Bslndy dohen@fiéAMnd s BéinkSn a
referred to as an "up-link"™ comunication. The end-to-end conmuni cati on

conpri sing 934 048693,PCT/ AW02/ 01591 -8 the uplink 509 and the downli nk
510 is ref es}ll\gegééo 1as "(I)lut-bound" communi cation, this being in a

shore-to-ship direction. The end-to-gnd co Lcation conpri si t he uplink
502 and the domlbﬁ%k 504 ﬁ Wr‘ﬁ?@?@eﬁp?cg’r%%egy}éﬁbB%H’r‘fgngco@%ﬂ}“c tPOrFYSEH s
being in a  ship-shore direction. 5 Fig. 2 is a flow diagramof a process
600 depi ct idsscrdisdinaplgtionto Fige I sJhe #rceere@d soyamenaes mathad siep 6P by 1y which a The
process 600 comrences with a step 601N in which a nobile termnal on a
ship N (eg.mosEiteinmingl on a shipdefats, M 1redsnde sewisa medsagd fotasafadlite,(e50303 m
Fig. 1). A step 601Mis shown partly hidden behind the step 601N to

i ndi cate t g 1heA fpepeess idslagrapubi9thid@dnabatnd theasted BOB! td ihdfatesthapshel,
., M each ship sending nessages 1o to the satellite as deternm ned by the

respect i ve okt @iakRi608 kelftes @ 1aEdieh of ApEN oM MOUZH Lo BQIARBU put

of the step 601N back to the input in a | ooped configuration. [ row

802 T ndligatigsnd BabtSs 3bmnibled B the HEFedVe 3T TERSAS ikt $HB. SAL Bhbl' ©

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 positional 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.



requi red by various functions such as positional reporting and so on. In a
subsequent step 603, the satellite (eg., 503 in Fig. 1) forwards the
nessage two 0dB4@obase station (eg., 505 in Fig. 1). TherealCorauonmnialstep
604, the base station 505 forwards the nessage to a control centre (eg.,
507 in Fig. 1), the process then being ditected in accordance with an
arrow 605 to a step 606. In the step 606 the control centre 507, which in
the present exainléer?@teﬁ Wnaskp 0% r‘%ﬂseeé'c}wﬂes%/@@vardth@é%W%ag@héo the

message, and both nonitors and updates various 20 system paraneters as
will be desstdllied(3n anélsabsegnently 1B g stef. 61Dhihe pristigs 0800 rwards fienbrdadoastsid
in accordance with an arrow 607 to a step 608 in which the MCC 507 sends

nmessages, Ohe&S @tsdgRo a nifbet 6f Dipsph edigy hi@wvé HEDMIT IBFS@ade from
ship N, to the base station 505. V\D 03/046603 PCT/ AU02/ 01591 -9

Thereafter, in a m&%ﬁg@ubsqugs[t% F}g af ;P13 é&?tﬁa@'&ﬂ@{]ﬁglé %%ﬁ%ﬁgg@ﬁohp

t he satelllte 503 and ina step 610 e sate

orver o B RAEISHphved UG TRSSAPES A AemiThthechesll iy 81l

seen that the S|n | e nessage emtted from 5 the ship 501 is received by
the MOC 507:CSHHPE HOPhRCTSSNg o Abie iuiial rae%%@ﬂ%@raavmh@géaw méwltthwjumom
processing of this initial message, to a nunber of ships. In Fig. 1 the
shi ps receleotirigetthe r¢~bﬁd§dwﬁmssag¢®gr§aﬁ@é9nér5dlsbqwami cadly thisuevrtenddbéar | y
this is extendable to a broader class of vessels discussed in relation to
Fi gs. 5 andtot bréfdesclashef sdsegds Git€hssédnia rplatioe®eFiga( amnsl li rected to a step
611, which is a wait state: - 1o The process 600 renains in the wait state

depi cted by- the spgpriddte gre;tmlth@ea)oeés d00as ahbded 1o step 611, MIBGNES WAPLRR! - -
nessage to the satellite by means of 't he respectlve process st eps

GQlN’ "10° WJMOC% (ﬁ)'@ rEAURESn rtﬁ'éew% Qﬁl%s(fepﬁcqu B}Qtlpe t&J 5ﬁcﬁlﬁﬂ o'n@ o?q'l%oghq}?@ ce

with a

N, ..., M sends another message to the satellite 503 by means of the respective process
steps 601y, ..., 601y, WhiCh 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;
(b) Process positional data and provide Vessel Traffic Management Services
(VTMS);
Fig. 3 relates to MCC functions, and depicts the step 606 in Fig. 2 in more detail.
20 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 control. This traffic monitoring function yields a picture to the
MCC of how traffic is distributed geographically. Thereafter, in a step 703, the MCC

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



dashed arrow 612 back to the step 603. The MCC perfornms two functions: 15
(a) Prioritize and route data on the basis of defined geographical areas,
to requiwedsnewsns e nonitoring destinations in "real tinmePCTiAt®RAOGING

shi ps; (b) Process positional data and pr18yi de Vessel Traffic Managenent
Services (VIM5); Fig. 3 relates to MCC functions, and depicts the step 606

in Fig. 2 in nore tail. 20 The step 6 t hu omrences wth.a ste 01
| whieh o HELRRES UG aeTon HEe T REL ERS. okt Tt araors e ahiced iy B R 10

M This message consolidation will be further described below Thereafter,
in a step rOsubsheuenistepofi4 thesMGGiseneatgs gneillpiyt dasm whidmis pleo copmprieaiadhi n
its area of control. This traffic nonitoring function yields a picture to
the MCC ofushpiht diatfosed systeshh.st ri but ed geographically. Thereafter, in a
step 703, the MCC 25 updates region paraneters in order to ensure that

regions are defi ngg MU @istpBRsIe th peifoMPHIIbAFRERIuREDhAU02/ 01591 - 10

bal ances traffic across the various regions. The resultant regions are
depicted. i n~FiQ,. 6. subsequent step 704 the MCC generates ancillary
data whi &h ?gn%{zggnoéio};' dn‘lz'cat ed wusing the disclosed system The MCC is

operable to performthe_follow ng.functions: . 5 Consqlidatj.on, of data:
Dat a Conpr essi on by onIQatémﬁfﬁ%mnful?%?gﬁtsfe%ﬁm%g etr?lﬁﬁ‘ll PHSTIB‘PIHH’(%WUOBT or

data that has changed since previous reports, or data relating only to

nmovi ng vessel s, data timtigs dheiged| sivwnprewious oeporisc hnidefaeslatiog cmhy ke sw virgy

| ati tude and |ongitude information is sent; 10 Intelligent scheduling and

transm ssion of ivdkededr winhgdighal f@hpression techniques to compress how latitude and
longitude information is sent;

10 J 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 special 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;
o Schec}uling and transmission of other data not comprising position

20 information which may be broadcast to 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, in addition to 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



information for ships whose position relative to other ships or to the
shore or other navigational dangers is repeated nore often than isol ated
ships; CypgBMedsat i on of special ships which have been i decfriAtoedizas

carrying dangerous cargoes, or |arge sb:lp_s, or ships that are in sone way
inpeded in 15 terns of novenent - eg barges or vessels on tow, whose

positions are sent_ nor frequently; nsi deration,of ships who, have been
decl ared to be i MaRe tlhaéﬁ’g%/ eventy @é‘?‘}%g‘np%ﬂﬁgea %‘%’i‘lﬁlojﬁf’?g S&F‘"éﬁgéjrﬂta drhe
frequently; Scheduling and transm ssion of other data not conprising
position 20 i nf depratsdon thihicaninghlp syatchioaprmdefined test modhi{shs in a regi on,

or to a specific ship depending upon the nature of the data. This includes
ship I D s, Raiqgoksedoperatiogs: | nf ormati on, or any ot her rel evant ship data,
in addition to general comunication - such as E-mail traffic. Processing
of the data to identify.isai RqALRs (9" in8iRAE WiHsdBhRd Ok @gohn@ lagadat a
w th appropriate nmanagenent to a specific vessel to |dent|rlly he

03/ 046603 PCT/ Aﬂﬁ{o‘”}?gi -11 nature of the data event through polling a
ternminal >for speciPre At & S™58" repeated or the terninal to switch to a
pre-defined test node(s); Region based operations: reassign frequencies to
i ndi vi dual shi ps *based bmﬂdﬁé?givaﬂnmd‘rwmpy/%(ltehﬂm@mﬁh@orrse ddteck irdpmeation
broadcast within a frequency/s (i.e. the fleet) consolidated information
pertinent to thatpestireat rthatet¢aomeridjestaseadnci | | ary data issues:

Ancillary data issues:

. deliver pertinent data to harbour authorities
10 . deliver pertinent data to marine park authorities
o deliver data to safety net providers such as the Australian Maritime
Safety Authority
. deliver pertinent data to participating maritime nations
. 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 capabi!ities and general information
dissemination.

20 Fig. 4 shows a two satellite arrangement, particularly relating to communications
between a ship and a base station. In the arrangement 800 two satellites 5b and Sa are
provided. The satellite 5b, which in practice can be implemented using an Inmarsat
satellite, provides uplink and downlink communications to a ship 803, as depicted by
respective arrows 805 and 808, in the L spectral band. The satellite 5b carries a frequency

25 translator on board, and accordingly a downlink and an uplink between the satellite 5b



deliver pertinent data to harbour authorities 10 deliver pertinent data to
mari ne park authorities deliver data to safety net providers such as the
Austral | awoMaidedIe Safety Authority deliver pertinent @aratoe01591
participating maritinme nations deliver individual vessel data to ship
owners and their assigns. 15 The MCC brodtitasts information to all ships
and any ship nonitoring shore facilities within a large region using the
appr opr i at @nd atbab¢ staigorh8Qhats petfpitaehusng thedt spectial bandy padericedhs eespeeiivicons.
Thi s natural broadcast capability provides a mgjor advantage for a

satellite ABRSwieB060ad §07. t Ehdreeferdentd surn@ralsadsiougatedpathi thietviagisuaog! age dewal
information dissemnation. 20 Fig. 4 shows a two satellite arrangenent,

par ti cul ar Ipks ah@t th garieulap SFBeh il APSendo@ iNBaD, Br 8RB dMdpBnPARE station.
In the arrangenent 800 two satellites 5b and 5a are provi dgd. The

satellite 5b, ""f"(}g@ sh%pﬁ% EQ;%%§%8%$§%é &Blb%qﬁﬂ)tlegﬁenl@d ing'h } Q&?:{tégt%llit% .

satellite, provi conmmunrcati ons a ship

depicted by respective ro and 808, in the L spectral band. The
Cabell re YomumnRs Xihhh S E05 53R aioria 7B IS RGNS dn dPerbEb PRy
downlink and an uplink between the satellite 5b WO 03/046603 PCT/ AU02/ 01591
-12 and a bipistesttyt iesnpeting amews PEY put Bl Gemmyniqaiiobsyeesn thg sallig, Sazand
depicted by respective arrows 806 and 807. The reference nunerals

associ at ed ths tbase hativardOdus slso gredfoduwd usinigntte Gabandt kigecpant, i as udepictap et r al
band appended thereto, for clarity of explanation. The satellite 5a, which

in practi ceegbiReartow EmeMdediusi ng an Intel sat satellite, 5 communicates
with the ship 803 using up and down links in the C spectral band, as

depi cted by respegliyendid @WendiRicAkdhhoneld THU B bl AR ARYEE thd fifitem,
satellite 5a and
10 whereby ships 1, 2, and 3 share a common broadcast outbound frequency (Fp; using the
Inmarsat satellite 5B) and/or (F.; using the Intelsat satellite 5a) and another ship 9 is on
different broadcast outbound frequencies (Fp3 using the Inmarsat satellite 5b) and/or (Fes
using the Intelsat satellite 5a). The ships 1, 2 and 3 will report their positions and
activities on an in-bound frequency (F;). Ship 9 would report on an in-bound frequency
15 Fi3. 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 controlling 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
considered 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 L band spectrum broadcast



the base station 804 is also perfornmed using the C band spectrum as
depicted by respective arrows 810 and 811. Fig. 5 shows a schematic of
conponentwoiod/0#6H3 r st arrangenent of the-system 1o wher eoy/Adhepss9It, 2,
and 3 share a common broadcast out bound_f15_equency (FLI using the Innmarsat
satellite 5B) and/or (Fcl using the Intelsat satellite 5a) and another ship

9 is on differen oadcast .autbound u i es_(FL3 i ng .t.he_| nmar sat
at ol 11t e SEPTETAISARY BROSE S0 e GREn GoF AU LALSEOL T BN P o Byl b gesor, 2
and 3 wll report their positions and activities on an in-bound frequency
(F1). Ship ®oyisaband spssfumois bipadeastisbamels os isethote toshislinkmises § doansntliZes
are allocated on the basis of regions and data transm ssion requirenents,
wi t h di f f erertigrégiloaddibian, thg Ldinfifoe Celbendi satellte (id., ah dind Gt hespactiveiomdtigs t4
frequencies. There are regions which control inbound frequency allocation

and satel | i #® 1)(sbpsatstRoimas linke oraked saé slip nioRitbAng RilARenNat e for inbound
use) and there are different regions controlling the outbound frequency

al locatign and sapgl hibtie, é&%gu&ﬁrmml 18t Qg%ﬁgao%%}raggg g%gu%irﬁg ARSI ate

for outbound use). For 1 nbound transm ssion, for

e consi doFENCE BRBTEn 1 F sBBy ot RO EiduiPar 1 pototnERy i Sl pery "

region - Area 12. Up to two Satellites 5a, 5b are used. The satellite 5a
provi des t hS POSEeTHands pebtyUm Ifs; dllesated timegliceang anolts pdrcatedoipAvsneariadtes
i.e. the in-bound conmmunications 25 (see 809 and 810 in Fig. 4). The
satel |l ite 58losaigdisaelitd. band spectrum broadcast WO 03/ 046603 PCT/ AU02/ 01591
-13 channel s for the shore to ship links (see 807 and 808 in Fig. 4). The

satellite 5a can $hipd will mpbrédtshpsidionpeithinuthe alfodatcdaliDRBY tiflkaNoglaad foaritst he
shore to ship links (see 811 and 812 in Fig. 4). In addition, the L and/or

g band sgt eélldcﬁ@d(ffeﬁu@no?gl??)!‘@ia%’e CoBREeHENR! %6 1N Figs, 4 and 1) supports
roadcast |links for fixéd site ship nonitoring facilities 13.

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



5 The master control centre 7 will allocate an assigned operating frequency
and a TDMVA tine slice for each ship, on which it can report its position.
Each shi pwaioBl4dseport its position and activity in its alPcCocdioedi ot e
slice and on its allocated frequency via jts allocated satellite. Ship 1
will report its position, within the al 1'0éated TDVA time slice, and on its
to allocated freq en%/,(l?l), vi§ t he g—band satellite 5a. The shié)s reBort
their posit Btﬁcé’ﬁgeé tiiy g slogsallaspied &y the Myl d pean Byequss torhaNEC  bydhency
to a specific satellite. The master control centre 7 ensures that all ships
know the whildpedbisuhe Mg sak rasponsibility totahlecate mégoensi 1), tlhel2 (seediigi G)yand the

t hrough an out bound broadcast discussed |ater. 15 The C-band satellite 5a

sends the i sficinpfreqrnsedtibution kb ehesdutpPBbapdsbilmrdtaordsh the MBASHRI toGREEES!
centre 7 via a base station 6. The nmaster control center 7 processes the

posi tion and,fR|iP&H RAeradadbaldrsca®bngl | vessel positions. The processed
data is then distributed, via satellite and/or terrestrial |inks, to other

ships and renote gﬂggid%%{érn §bi Eshirel? \%}ﬂg@he{x ﬁfg{é'r ::'%]?1 :lﬁr%te: %%(gantml\gt;rl%ﬁrwégog he

shi ps can report a rates require

Organisation (1M AIS reportin equirements (i,ncluding 2 second and 3

m gute rep8?’§1i%2nf$%‘atféﬁé @g)a_ng-éq@%nﬁatgg APPIORTIRIeoepta ey bg fsogdeasti Qg theyL has
sufficient capacity to support a |arge nunber of ships reporting at these
hi gh rates. bpd @@Id%/(ﬁ oM 808 ip&ig. ¢ onC berpGes §11 abi 12 inrkig. Daetgllite [inketd tho
destination, way-points and other ancillary information, 25 and as required
by I MO Al S skipoatd figed eguitormesites, Ths fixedmsonitotiag sfteome e ligtiep to DhibsuMD
03/ 046603 PCT/ AU02/ 01591 -14 data can be sent in tine slots allocated by

the MCC 7 ugem ch I @ak@tdatd Rckived MeGhd n’(b‘{litbﬂﬁ% sB&)i tut thé nlaStet BEntMFCefiter can
responsibility to allocate regions 10, 11, 12 (see Fig. 6) and the
10 also utilize outbound C band to 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,
transmissions 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) autonomous 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 (ie., 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.



ensui ng frequency distribution so the data |load is bal anced across the
network to provide capacity for extra data comrunications. 5 The naster
control cwotme4660i || then filter this |arge anmount of i nfPCTnEiROIF91Ccom ng
in fromthe ships and determ ne the app[g?[iate data to be broadcast on the
L band (ie., 807 and 808 in Fig. 4) or band (ie., 811 and 812 in Fig. 4)
satellite links to.the .shipns and fixed ifordin ites. The fixed. .
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by the nonitoring site) but the master control center can 1o also utilize
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information that is not necessarily sent to other ships in the region. This
provi des t heroatsist shobatstshignebrooeticaiohect i ve transni ssion schenes for
transferring data directly to end-users. The data sent to the MCC 7 from
the ships is thenThoudlseldsdiagkangemeithesed BragiicastOutlpuabanmel Divixicl Mustiples i n

the region, as well as ships in adjacent regions - as will be discussed in
mor e det gi | (Hel9WomhifiGYish @arRes bedtathd RV fsBips Ritin RY i hregibft Storh §ROT T+
transm ssi o(ns to Bren roﬂt eld from ongé}ghiép to gngtshelr Islhi p vviet hre%l Iatoency

|t or nat 1 onBERARRE S Broparred erfes SRR eR: | AR QU s ons of pyp
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supporting position reporting and ship to shore comruni cations, and the L
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effective shore to ship communications. WO 03/046603 PCT/ AU02/ 01591 -15
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 Southern 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 C band reporting scheme i s managed by L band or C band broadcast
transm ssions and in an energency would allow a ship to be tracked even
when it va© oatadsbe to receive broadcast shore to ship comechmwavivns. The
di scl osed arrangenent uses Broadcast OQut - Qound Time Division Multiplex 5
(TDM) comuni cation carriers operating £d%al | shi ps within a defined region

fromthe base stati.on The broadcast .carriers jnitially use the L band
satellite |?“rﬁ<B°tF‘?$‘aélﬁ(el6g‘PPi\RB glf%ﬁgﬁﬁnm %sﬂ%%n%)dl*#8pn|raw§akm n?éb%@g &
current Inmarsat B high gain tracking antenna's are shared with vessels
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144 kbps for fast updates (low | atency) vessel positions; b) For snaller
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of fering da}ga C{gt es up to, few hundre&i bps. The region sizes vary depending
upon the t r371q EeqUSAGHH LIS QUHANFS M Yed regions and can be as smal |
as Singapore Straits Area or as |large as the Southern Pacific 20 Ccean.
The regi ons can bEhe#speyndaehapnessupBorth appspeimetely 8l byte d32¢ stk trassmaisgiong e.
Different carriers provide coverage in different areas, and in sone cases
d obal Beanthat cault (0 meldgtadwestd apt. Svkbps. hieihs yvassel pasiitiddeia wdlli dytfintd sdtéliice
regional areas. First System Arrangenent According to a first system

ar r angenent diffef@tibipa0 61y 6hanh@irfecARey willlberdaldalatePopediCrer., 809 and 810
in Fig. 4) in burst node TDM access, at a lower rate of 4.8 kbps
10 Periodically the Control Centre 7 will determine the spatial distribution of all
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 area 11, F, and those in area 12,
15 Fi;. 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 in area 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 to regions 10,11

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

25 balance reporting loads across frequencies.
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frequency division multiplex. The baseline design uses Binary Phase Shift
keyi ng ( BPBKp/ommokl ati on to nmeet inter-satellite interfePempaonetirenents
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the master control centre 7, and ship 4 - which had a frequency F, from

oper ati ng iim, Buteto h@jaeeritsregiohmeauemaﬁ reeemu ementioded FBpve. ShiFgr &(a'mpl@r&)a the,
and ships 1, 2 20 and 3 in area 10 keep the same frequency, as they have
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frequency resource allocation rules. These rules bal ance the report| ng
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nmodi fying the size and location o

regions 10’L11%ew1se the master control centre 7 broadcasts the positions of all ships in Area 16

across outbound frequencies (Fr;), (F1,) and (F13), 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 alternative 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 I band

25 satellite 5b to broadcast information.



and 12 are optimsed to mnimse the need to reall ocate frequencies and are
used to 25 balance reporting | oads across frequencies. W 03/046603

PCT/ AU02/W039/0466017 I n the sane way, the master control ceaTra0Z/ogvoups
ships by using areas 14 and 15 (depicte by rectangl es having dot-dashed
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share outbound frequency FLI. Simlarly ship 9 is in region 15 and utilises
frequency Riscrimimp@orn et diengorit sriPad epeatany meslationasdiemenis faquijeksi te f or
each ship, and then broadcasts the ships' positions to other ships, not
only to thenbegidorhammehhasc klefihel dhi Pablar B toi ensuseit theo thelj acedil Intepadiosal- as
has been nentioned above. For exanple, for the arrangenent of-Fig: 6;

Frequency Fldledosnrigdations WIaed gast) off hxis MqRivaRst ISo@bsichlly RbRa Fefver %E d
t hose sane positions are broadcast into Area 15 using Frequency FL3 and/or

FC3. e g centre 7 broadcasts the positions of all
shi ps |ngA\rM§§1&%lw§défrgg§Esu%out frequenci es (FLI) (FL2) and (FL3),

because there ar L Are lél nd Area ﬁgjl acent to Area 16.
The frequency th orgm@ f‘% SF?SF oug 8%6‘le qaée(ﬁsfﬁ?af A% ocation of a

time slice—15-by the MCC 7. The nom-nal design for ease of system
oper ation |]§1tglmge§m3 mnute rgppeting rate i ggggt for |statiopgry vessels
and 2 seconds for active moving vessels |The systemis dinensioned to
support thesgra lypat ed netvvorgdoadl ngs. Secghpgl System Arranggment AN
alternative pre e('rb?e)d il enentatl on of tlhis systemis to use an Omi- 20

di recti onal gﬁﬁg f angd ant r bath t ound| and aﬁ@a
channel s. ? an (an%gnna pr o@p ggbgom nal | vf@tj ggﬁ gai hn, 25600 rses a

series of et IR SEYRLEN R1€ 19710 1042 63 to 521 63 to 521
Number of users 5to 17 5to 17 5to 17
Link Margin (dB) 3.6 39 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 simplifies 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



switched in azinmuth, to provide fully nobile coverage. This antenna
arrangenent has sufficient gain to support both operation of the system
wi th t he wonglo&e® band satellite 5a so elimnating the reqarraamwentsdfior the
L band 25 satellite 5b to broadcast infagormation. WO 03/ 046603

PCT/ AU02/ 01591 -18 This antenna arrange‘ﬁﬁnt does not offer sufficient off
axi s antenna di scrim nation and hence a spread spectrum nodul ati on_schene
i s requiredRa 2aBd Raimgunenvohional Tygo &é@sr\t@d’r?ﬂdqg‘&l 18quirechsigppd (hapdwigsh
the overall International Tel ecommunications Union (I TU) off axis

Equi val ent boBlmtweq 2¢{ dnd J@tledz.Power (EIRP) 5 recommendations are not
exceeded. Nom nal spread spectruminbound channel bearers are as foll ows:

I ntel sat Beam G ofpad Brigticast @hgnneBalso Bpératet RPE) band s GAOWH 4R TaBRID) whd tabes( & Hz)
200 to 500 200 to 500 200 to 500" Spreading Factor 127 to 1042 63 to 521

63 to 521 Nuhers Péaduaf‘ercﬁ'uﬁ_’l Egnajﬁwévéfem‘l? re{tﬁ’igl\zlltﬁﬁi' Rk MARG! Hax{ldgﬁ%h?’op

3.9 5.6 Table 1: Ban nbound Channel nal “Li nk Paraneters range

of spread spectrum.channel ..ates trad

bet woen theﬁ?f@n%ﬂxaﬁetw%hi}%ﬁ i BB e bode BER s B Beded Thyna
bandw dt h, the overall net hr oughput and ttle antenna si de | obe

char act er i sERTE%1 SRRAITEN SIFHS: bgtusF 1g1adiapeniisatellie aperieranceasiegtion ghup to
spread spectrum codes are built using standard overlay or tiered code 15
t echni ques Whequivaleet siremghgatglidesigeajsfnmameighbeitimgsateditesr 31, with a Bar ker
code

Intelsat Beam Global Hemi Zone
Bit Rate (kbps) 9.6 to 32 9.6 to 64 9.6 to 64
Bandwidth (MHz) 1.25t0 3.0 1.251t0 3.0 1.25t0 3.0
Spreading Factor 63 to 180 31 to 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 terminal that is used to communicate with the satellites.



sequence of length between 7 and 15. This significantly sinplifies the
overall synchronisation of the spread spectrum signal waveform at the
recei ver .wohmn4@di her BPSK or QPSK nodul at ed Nyqui st Fi | reradiogiogmal
waveforns are used wi th between WO 03/ 042@03 PCT/ AU02/ 01591 -19 Rate %
and Rate 1/4 Convol utional Turbo codes t&6 provide the required signal

bandwi dt h of bet ﬂf«%ﬁ g 0 KHz. The Er oadcast hannel al so operates
at C band as sho pregcally ingraiesdle mobds ferpipa Y| ’é%ﬁﬁurgpectrum si gnal
wavef orm operating within a channel bandw dth of 5 nomnally between 1.25

and 3.0 MHz, alt obiltisrmbwhdhcempriseaa ahteass, s satellilsdranpeeased asg awdenam
signal is used to provide adjacent satellite interference rejection of up

to 10 equiahkenmtresbmpngt B2 saGiibal Pesitsirgmas gstdm (GPREetegbiben) bippyesaipplyt arides .
I ntel sat Beam G obal Hem Zone Bit Rate (kbps) 9.6 to 32 9.6 to 64 9.6 to

64 Bandw difextddi) inferfee b9, Badlexterd® 1h@rf§cé)231-152&33}§f@1c§1 Qlterﬁ% ¢ HenBifeRetOr
63 to 180 31 to 180 31 to 180 Maxi mum Nunb of Signals from

Channel %%adlﬁ%esﬁ(ﬁ%bﬁéﬁﬁe%?%ﬁﬁ@#ﬁﬂ) ag e éa%ﬁ.b“%@ SRRl
Cuppr ogst om b FAPBHFRRE CRaRCB PR 29 ao HequeteooTHBE quency DI vi si on
Mul ti pl ex and TDIVA S stem description and tine sI ot
Terminal Anfenna for L/C Band System Arrangement
For this arrangement, the transmit antennas are not mechanically steered and
therefore require no moving parts. This enhances the reliability and robustness of the
10 transmit telemetry information. For L band, 2 flat square patches, 5 by 5 cm sized,
antennas can be used. For C band, an array of 5 patches, about 1% cm in diameter, can be
used. Integrating the antenna, transceiver, 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 solution 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 antenna can also be integrated into a single housing.
The antenna design can be modified to 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.



al l ocation previously described still operate in an identical manner,

except now the 15 termnal has to be assigned or derive fromits ldentity
sui t abl e wprogadticnyy sequences to operate on the network. TReTAUWROMM ques
are well known to those who work in the ,jndustry. The ships carry a nobile
termnal that is used to conmunicate vvitﬁ the satellites. WO 03/ 046603

PCT/ AU02/ 01591 -20 FEi q. schemat i | Ll ustrates  the hil e term nal
architecture. Theﬁ?ogr[ﬂglazélrg?ﬁ ﬁﬁ’?(}aﬁ%%chm !nggceéwrﬁgeﬂ%%@gs%gg@% pan
transcei ver and nodern 21, a mcroconmputer 22, a d obal Positioning System
(GPS) receiSPBYertY tavRvide ab B band A or law Hkinderfage to Hheesetellite mpglent The sxXgtemnal
interface 23 is a physical interface to the shipboard 5 conputer system and
t he communidsaighalewsphé itaatinadrio benppienzmtedovitipnt andipleaere suphetheisthe 2 tvesrk
conmmuni cated between the interface 23 and the m croconputer 22. Term nal

Ant enna f ormégsziBapebi&ss silovAfdrangRiRitkl bpeialy i adfalfANGRXBALnnet he transmit
antennas are not nechanically steered and therefore require no noving

parts. This enhanggs ﬁ%rrsﬁ{ﬂlg,t%hé Ho‘%il?%rﬁ&@?@ti{'@oﬁﬁle&ted ttcr'ﬁ)g %&’%ﬁ%%&s

telenetry information. For and, |'at squar e patches, cm sized,
ant ennas cap.b d. For.C.band. an.array .of tches.. about 1 .92 cmin
di anet er, gglrt]h. e%élﬁ% %a.b?? R?%%‘%gtfaiﬁﬁa' {hﬁé S %?18% ﬁg,le%?tr gﬁ?&@f%’r ?Orn%(ﬁg%d%@S

receiver a m (ilr?oc%nputer, iﬂéo ?ﬁgl single unit enables the size of the '
mobi l e ter  thsanetylefermigal £0 hasclow pawvegconsupaton\angd dsat gt ablg te drangmit
second external antenna can be used if the super-structure of the ship 15
bl ocks t he Rosiesrinisinghon den owpr suppliofromi the shiptsonaindus ds ettl off.eCurfiemit §.-
ensures substantially 100% coverage. Term nal Antenna for C Band System

Ar r-angenentbahdtedhinelogiy atibers C0bd50 Glaba [Positieniag|Systean(GRS) position kiorisib®end
and Broadcast

10  sent on the power of a small 9-volt (square) battery, and it is believed that the disclosed

system 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 i"t 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 to the shipboard

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



channel s the antenna performance is an inportant factor in supporting the
link. The C 20 band antenna uses a series of switched elenents with a gain
of aroundw0d3@Biconfter switching | osses. The inpl enent ati eoTwa®g/os@par at e
transmt and receive antennas to sinplify the design. The antenna can al so
be integrated into a single housing. The“antenna design can be nodified to

support either reqi 0 obal verage. with a single ring of helices
provi di ng a#* I%@%&%%é&éﬁég%&@%“ﬁgr d@Brssd. (Hipyscapticd sonngptiane el
rings provide global coverage. WO 03/ 046603 PCT/ AU02/ 01591 -21 The
termnal usess egsinpravile@ KhMbpTeenmsetidn/geatantian d00midi kegBl ock Down
converter to provide an L band IF or low IF interface to the satellite

nodem The syst enTha@DIMA ratunohartrde tdchiiigqid 8dquires e inbBhRMeRnaels b trosise a
di pl exer, such that the network mnessaging protocols allow for the term nal

to operate {fsdhab@l bn IDkPoriRMIEGuendy 5Phe?eRAMEL BHBEMiMon 1 esgmhl"l]%MA
bus W th abl'e

termnal 20 is connected to the ship'’s power a recﬁarge

backup batt g i ! 1 S for a few days Thus,
the mobi re. ToeridiioBYHHALAF ekl Boker KRS RaI R colmp bR 1o pplS
transmt position i nformation when power supply fromthe ship's main bus
is cut off .I%Sr%}ﬁtasb band t echnol ogy al |l ows 100-150 d obal Positi oning
System (GPS) position reports to be 1o sent on the power of a small 9-volt
(square) battery,®and itermmabpdweswad that the disclosed systemcan send a
simlar nunber using C band. The term nal configuration and reporting
strategi es are redqnt el yieffBnaD@Angehearhsle satellite links so that the
nobil e term nal 20 health and capabilities can be nmanaged by the naster
control centre 7. The npbile term na{?' 20: can- al so bg disabled, in ternms of
both 15 transnitt}ng and PRALTGPEGEFEHIE  EndIcTsape PrdqeLease fePering TaigFed
correctly by the master control centre. Data security is also inportant in
terms oft he over Hig TR tasthaypd rokpnish manages the TDMA link time plans. The main

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

. Responses to terminal rgquests for capacity changes;
. Broadcasting the frequencies of the Slotted Aloha channel;
. 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 mobile

25 terminals. The first satellite can receive signals within a predetermined frequency range,



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 shwp 03846603 ose to a fixed GPS receiver, enabling | mCacaweacy1 This
met hod of determ ning GPS 20 corrections gy use of a fixed GPS receiver to
perform corrections on the positions re@ ived at the receiver is known to
persons skilled.in the art . Thi,s correction information, can then be

br oadcast t?&%%ra}bb”tq’?éng g}enpnléarn,d PSRN g Besai fraaupaies BPicePy dspand resn ths be
determ ned. A hi gh-speed external interface can be provided to interface to
t he shi pbodpPeptiopsfthsmabide teaminabsandmsyihe signalyo therfascwtatlitet i on shoul d be a
shi el ded wireline connection, W 03/046603 PCT/ AU02/01591 -22 such as a

| EEE 802. 3 10BaselheosecofBaateHitoris lipBebte Fd bfdadbase sigmialscivithinndaetdetstmindi ch
can easily provide a 10 Mips connection greater than 100min length. The

TDVA 1 et ur nir&fasidietang€Chteiegaey, R RS bR kpRaumd Aﬂaa'l‘t@ll%ﬂaﬁvé QrrarfgRhlefis

sl ots based on the reporting frequency of the termnal. In addition to

et e TOM 5l S A LORRL L RHPAL G086 okt GRS 5Ll
decr eace T OROT PRAYS oF doadeab i sfRR LT BRI wieaer s JEBSTERSPRBMARe! |
time plans.. The main features being broadcast on the TDM other than
vessel repdPtadiongtghe mepuds toramal togvinigh therpignal sheingbtyoadsestcapaci ty changes:
Broadcasting the frequencies of the Slotted Al oha channel; O her nessages
as required. The control centre is operable to determine the location of the mobile terminal

and to allocate the operating frequency of the mobile terminal in dependence upon the

10 determined 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 almost no rain fade link degradations and has the benefit of pre-
existing GSO satellite providiﬁg global, (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 satellites 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 communication industries.

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

25 modifications and/or changes can be made thereto without departing from the scope and



15 This specification thus discloses, according to one arrangenent, a
systemfor nonitoring ships, the systemconprising at | east one satellite
| ocat ed iWwOa3gews: ati onary orbit (GSO, a base station ceaplAad20G9a

control centre, and a nobile term nal |ocated on a ship, whereby data is
transmtted between the control centre drfi"a nobile ternminal via the
satellite and .the base station, the data inc]uding information regardi ng
the ship upﬁfﬂrltzete thsi ‘axention, tspemodiments bsing lustedivesad noh desiiaivebyhusy dor
control centre is operable to forward data received fromthe nobile

t ernmi nal t oexaniplet dihoughidht desceibad malbedinmiat ect divéctddi to $Hip-buiedi syisteynspthd he
nobile termnal. The systemcan include a first satellite operable to
receive si ginabstidr cam ddvebe apphied € b@ENin0BilS plagban 3yHeaOAkhSAREsIdreueResab! e
to broadcast signals to the nobile 25 termnals. The first satellite can
recei ve sigiahs W thin a predeterm ned frequency range, WO 03/046603

PCT/ AU02/ 01591 -23 preferably, being the C band spectrum These
frequencies typically depend upon the |ocation of the nobile term nal
sending the signal to the first satellite. The second satellite is operable
to broadcast signals within a predeterm ned frequency range, preferably,
being the L band spectrum An alternative arrangenent is 5 that the second
satellite is not required, and that a second C band frequency is used on
the first satellite to broadcast information. The broadcast frequency
depends upon the location of the nobile termnal to which the signal is
bei ng broadcast. The control centre is operable to determ ne the |ocation
of the nobile termnal and to allocate the operating frequency of the
nobile term nal in dependence upon the 1o determ ned |ocation. The system
can further include fixed nonitoring stations, the first satellite being
operable to transmt data to fixed nonitoring stations. The discl osed
arrangenent has the advantage that C Band signals, as with L



band, are subject to alnopst no rain fade |ink degradations and has the
benefit of pre- existing GSO satellite providing global, (backed-up)

cover age wod3paiced | ites 15 owned/ operated by wel |l establi PhEdwoenpani es
such as Intelsat and PanAnSat. In addi tiﬁn, the C band satellite network
of the disclosed communications arrangeﬁ@ f conprises 3 satellites each
using a singl Z ﬁ obal Beam can provide an International Maritinme

Organi sati o tic Identification System (Al'S) capacity in excess of

80, 000 vessels, with required AIS systemreporting rates including 2 second
reporting 20 intervals for active noving vessels. 'lIndustrial
Applicability It is apparent fromthe above that the arrangenents descri bed

are applicable ta. the Arasgpadrbf andmequmitsing adito narherdist higslity THE mobile
foregoi ng descri bes only sone enbodi nents of the present invention, and 25

nmodi ficati %af@&g{ id GRAMISARINRShIRES dfheret o without departing fromthe
scope and 03/ 046603 PCT/ AU02/0I591 -24 spirit of the invention, the

mbodi ts bei ke -t | tricGLi Y I
ot hougnt he- descrr ok iRyt ARG o ol i o Stymble iR 1 e
Hects of (RUE oBp EpRaaReDy GUsS BFba0s-pen RURACETSS) cos, SeARREIdL A

met hod of communicating data anong a plurality of nobile platforns, said
net hod conpResspgrinelydingtsppidal gnfogn hepidAng mebimplaifessage, from one of
said plurality of nobile platfornms, via
consolidating, by the control centre, of the inbound message, to thereby reduce a
traffic volume of outbound messages associated with said inbound message; and
10 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.
15
2. A method according to claim 1, wherein after the sending of the
inbound message, and prior to. the sending of the outbound messages, the method
comprises the further steps of:
determining a total traffic load for the plurality of mobile platforms as a function
20 of spatial locations of the mobile platforms; and
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.

25



at | east one geostationary satellite and a base station to a control
centre, said inbound nessage including spatial information for said one
nobi | e plwDfoanmsozonsol i dating, by the control centre, of PChaAUMbGYNd
nmessage, to thereby reduce a traffic volynme of outbound nessages

associ ated with said i nbound nmessage; and~10 sendi ng out bound nessages
dependent upon the consolidated i nbound nessage, . via the base station and
the at |east one‘g Q%‘f?“c?ﬁ ipg (o elain 2y whegey thedphpugd imessageaangd the pybaynd y
of nobile platforms, said sub-set of nobile platforns being in at |east one
of (a) themsssagespeosmd Pt singlk gaostatindaispteditle asiwgthee dgpqagitydandgi on(s) ,
as said one nobile platform 15 2. A nethod according to claim1l, wherein
after the sending of the inbound nessage, and prior to. the sending of the
out bound nmessages, the nethod conprises the further steps of: determ ning

a total traffic | Qakih@ adcBRiimY &' Mitd Y, vilerdiRDI I € platforms as a function
20 of spatial locations of the nobile platforns; and establishing a

plurality of geo | C nLegi s h i.C ai ns assogi at ed

Cub- aet B the. prulpar ey eaRang: i S8 brRt s R BB By BB BRREET: Pl
the pluraljty of geographic regions, the traffic | oad for each of the
associ at ed é’?fﬁ‘-egié)f gordge Fﬁg’ﬂeml?}?%st@"sﬁatleﬁ‘tt?}épﬂ’é‘%ial”@t ¢ St hadrEequoncyfor the

03/ 046603 PCT/ AU02/ 01591 -26 3. A nethod according to claim2, wherein the
i nbound nessgéjbtedadasheaiien dovintinkiasdsages are sent over a single

geostationary satellite using the C frequency band. 4. A nethod according
to claim2, wheretha: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

10  satellite-to-mobile platforms down-link.

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

messages are transmitted using spread-spectrum modulation.

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

messages are transmitted using FDM-TDMA modulation.

7. A method according to claim 1, wherein the consolidating step comprises one or
more of’
20 taking account only of input messages relating to differential position
information;
taking account only of input messages relating to moving mobile platforms;
taking account only of input messages relating to special mobile platforms; and
taking account only of input messages relating to mobile platforms in an

25 emergency situation.



5 the inbound nmessage is sent over a first geostationary satellite using
the L band frequency for the nobile platforns-to-satellite up-link and the
C band frwquenessod or the satellite-to-base station down- PCrksUo2ntE9t he

out bound nmessage is sent over a second gé?stati onary satellite using the C
band frequency for the base station-to-séatéllite up-link and the C band
frequency for the 1o satellite-to-nobile platforns down-link. 5. A nethod
according to claim 3, wherein the inbound nmessage and t he out bound

nmessages are transmtted using spread-spectrum nodul ation. 15 6. A nethod
according t® cl ai nmgthathaceiding foeclainbdumberaipsbagwdalation keheme i QRHK with a
nmessages are transmtted usi ng FDM TDVA nodul ation. 7. A nethod according

to clai m 1, TwbeGehnolutiensl @vsidg it h@rasd Bp conpri ses one or nore of: 20
taki ng account only of input messages relating to differential position
i nformation; taking account only of input nessages relating to noving
nobi le platfornms; taking account only of input nessages relating to

speci al bile platforns; aki . C | i . .
"ol at ng o moby 15 el 5 At g G HBhe BPafty o b CRREANES caih
PCT/ AU02/ 01591 -27 8. A nethod according to .claim5, wherein the
modul at i on SEKEHE itgdnegvﬁxf?éﬁtmeageoafaﬁl%r P i RoRa Pl kRl ARG 2 cepiolveenits,
rate V2. 5 9. A systemfor comunicating data anong a plurality of nobile
pl at f or s, Haisystemyartleencomprisi@ehg at | east one geostationary satellite, a
base station and a control centre, the system further conprising:

means for sending an inbound message, from one of said plurality of mobile

platforms, via said at least one geostationary satellite and the basé station to the control
10  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 inbound
15 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), assaid one

mobile platform.

20 10. 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 having a bit-rate between 11 to 64 kps, wherein the transmitting and the

receiving is performed without using a diplexer.



means for sending an i nbound nessage, fromone of said plurality of nobile
platforns, via said at | east one geostationary satellite and the base
station twotlhes@ontrol 1o centre, said i nbound nessage i ecrudiongidpat i al
information for said one nobile platform_,_neans for consolidating, by the
control centre, of the inbound nessage, “©8" t hereby reduce a traffic vol une
of out bound, nessages associ ated w th said i nbound nessage; .and nmeans for
sendi ng out bbund Qb lsdsrmaiaplatarted fomise lflr?eS}’é@ﬁka’Flcﬂﬁlﬁ@Hn?aﬁﬁé dalg among a
nessage, via the base station and the at | east one geostationary satellite,
to a sub- seplugdlity shindb¢ platforms, sefd systsinl mcpidingf asrleast osapgebssionawtsawiliteubi | e
platforns being in at | east one of (a) the sane geographic region, and (b)

adj acent gebgeanpkiba, sakbinobilSikrming] SRl dedmne] cenid] the nﬂibalteftafrﬁnalzemi;ﬁmng«
C-band term nal including an antenna having a nom nal gain of 18 dBi, and

adapted (a) to traasiy for ﬂemﬂﬂ% &Y b o Psdill tph[r@ltlt? @ferh%@ 11 : Og%iﬁ’g

bps, and (b) to receive a signal having a bit-r betvvee

wherein the Gek Vi erfor. t hout using a
di pl exer. v@ted‘gﬁ%%ﬁﬁ%§ ﬂ) %?Bg’lsé?ié%i Onﬁ%ﬁfgr ‘P ngq%tg} ﬁtl adapt ed
for use in a systemfor. co ni cat,i n%égat a armn\g 51?' urality of nobile
pl atforns, said s%‘t“gnﬁr mentp &bouad spesspge, glp s ?bﬂﬁéﬁw%%tgépqt?‘ft@a%
base station, said nobile termnal and a cont roI _centre, the nobile
terninal cosaseliitsi ang: thachase statien g ther pantiohgentte saigninbotnds aiessage imclnding thuf
nmobile platforns on which 5 the nobile termnal is |ocated, spatial

i nf or mat i onsgatial infeematbn.l e pl atform and neans for sending an i nbound
nessage, via said at | east one geostationary satellite and the base
station to.the control centre, said inbound nmessage including the spatial
i nformation.

10 12. A mobile terminal according to claim 11, the mobile terminal further comprising:
means for determining, for said one of said plurality of mobile platforms on
which the mobile terminal is located, at least one of},
(a) a speed of the mobile platform; and
(b) a geographic region to which the mobile platform has been allocated
15 by the control centre; and wherein:
said means for sending the inbound message is further adapted to send the
inbound message dependent upon said at least one of the speed of the mobile platform

and the geographic region.

20 13, 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 consolidating an inbound message from one of said plurality of mobile

platforms to thereby reduce a traffic volume of outbound messages associated with said



10 12. A nobile term nal according to claim21l, the nobile termnal further
conprising: neans for determning, for said one of said plurality of

nobi | e plwaDfids®odn which the nobile termnal is |ocatedpCatAtuoeasvione of;
(a) a speed of the nobile platform and ( a geographic region to which

t he nobil e platform has been all ocated by the control centre; and

wherein: said neans for sendi t he i pbound nessage i.s_ further apted to
ot the ©  HGUR sk R S i) Biec s (holies Spittal gHBBTon Igr SHEER of

the nobile platform and the geographic region. 20 13. A control centre in
a syst em f off sihphirdlibnof mgbdepktiarmhgnd plurality of nobile platforns,
said systemincluding at | east one geostationary satellite, a base station
and sai d control meemt foe seridinez awthdurml mesgsgeardepandeni spomghe wersotidited inbound
consol idating an i nbound nessage fromone of said plurality of nobile

platforms t@mekdage ey theBueastaion! Mldfthe av RlabiBheOdeoRtatibRi+) daldBRS 388Ssub-set of
associated with said WO 03/ 046603 PCT/ AU02/ 01591 -29 inbound nessage;

associ ated w /0 /A2 01591 - 29 . f
Sardplural P1g T RO6R bRGOHAS SRRl of PUP BBREM o e b RO M 0 e

dependent upon the consolidated,i go nd nessage, via the base_ statiop. and
the at | eastanESiEanbs, ity jod P2 a0 et Eepenatliie, Fedonsh asgsud;Qnepmapile ity

of nobile platfornms, said sub-set of ships being in at |east one of (a) the
sanme geogr aB]f"i‘if@nFlegi on, and (b) adjacent geographic region(s), as said one
mobile platform 14. A control centre according to claim113, the control
centre further conprising: 10 neans for determning a total traffic |oad
for the plurality of nobile platfornms as
14. A control centre according to claim 13, the control centre further comprising;
10 means for determining a total traffic load for the plurality of mobile platforms as
a function of spatial locations of the mobile platforms; and
means for estéblishing 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

15  plurality of the mobile platforms.

15. A computer program product including a computer readable medium having
recorded thereon a computer program for directing a processor to execute a method of
communicating data among a plurality of mobile platforms, said program comprising:

20 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 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



a function of spatial |ocations of the nobile platforns; and neans for
establishing a plurality of geographic regions, each of which contains an
associ at edognb4ees of the plurality of nobile platforns, POTAT@REIHP1

bal ance, between the plurality of geogrggﬁic regions, the traffic |load for
each of the associated sub-sets of the 15 plurality of the nobile

platforns. 15. A co ter program product includi a_conput er. .readabl e
nedi um havi ng reﬁ%c{g)dfg)a s?%cgp%gH%gulg%Wﬁang Fﬁ?&aﬂﬂﬁpﬁl tg? [cglesto[rhﬂate& inbound
processor to execute a pethod, of comrunicating data anong a plurality of
mobi | e pl at F5ERES: Gaithe prssgitationcadpdine f ingst oty geogiatippary seirditagtoamh sites @id
nmessage, fromone of said plurality of nobile platforns, via at |east one
geost at i onasaid phtrelityiafenchilt platierses, stidtsiionet of molwibnplatbricebeing jn atsleasd one

i nbound nessage including spatial information for said one nobile platform
code for copsqd) Hatshmg, gdyrdphR @@Mint @hd ¢eNhdjecendfgebfRphidbepidd(syess 89@ onk O
thereby reduce a traffic volunme of outbound nessages associated with said
i nbound neS§RGA pARGMO 03/ 046603 PCT/ AU02/ 01591 -30 code for sending

out bound nmessages dependent upon the 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 platfornms being
in at |east _one f 8a) t he sane geographi c region, .and (b) adjacent

geogr aphi ¢ ﬂg-gi on?‘sf,magteéd?ragréﬁle prafugh errdngats Glaim 16, the Jwhgrame further
program product according to claim15, the programfurther conprising:
code for detempiisingig a total traffic load for the plurality of nobile
platforns as a 1o function of spatial |ocations of the nobile platfornms;

and code for "est abbdesfor detemniping adotdl yradfic Wad gorathd plurslégiof Asobile pldifods whihch
contains an
10 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.
15
17. A computer program for directing a processor to execute a method of
communicating data among a plurality of mobile platforms, said program comprising;
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,
20 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
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

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



associ ated sub-set of the plurality of nobile platfornms, to thereby

bal ance, between the plurality of geographic regions, the traffic |oad for
each of twe tasswos at ed sub-sets of the plurality of the momiAw2pisforns.
15 17. A conputer programfor directing _g,processor to execute a method of
communi cating data anong a plurality of nobile platforns, said program
conpri si ng: e faor sendi an .i nbou nessage, from.one.of said .

ol ural s oyt SRR ey 0T oabotid t FRRREC pees i Bs B did e and
a base station to a control centre, 20 said inbound nessage including
spatial infBPPHRARIBROMBr said one nobile platform code for consolidating,
by the control centre, of the inbound nessage, to thereby reduce a traffic
vol une of out bound nessages associated with said i nbound nessage; and code
for sendi ng out bound nessages dependent upon the consolidated i nbound
nmessage, ViEs.the Aas@psteapiogrunabetotdig &i clhig@$?, theprogeas fidthepbahprisad.el 1 i te,
to a sub-set of 25 said plurality of nobile platforns, said sub-set of

nobi | e pkatforms gk mg cléf'erﬁfinihg%%ntgpf(ﬂﬁf)ﬁ\égbdejﬁzfopﬂ@%&aﬁ@élﬁ%@@i’iég@?@%{%ﬁa%]aasOf

(a) the sanme geographic region;, a cent ‘geograp

sai d one I far, 18, o e rogram according to claim17,

t he prograﬁggéFﬁﬁg%%@%%6 %@P %qﬁ%e§%§§EP%¢ Hggé?ﬁ}ning a tgtal traffic | oad
for the plurality of nobi latforns as a function of atial |ocations
of the mobil o pl Z&Ofisf?fse,st%ﬁé}ﬁ%a@?wftyeiga?ﬂm@m rfggloalspwflgzﬁ Pfjchggontains an
geogr aphi c regions, each of which contains an associated sub-set of the
plural ity ofssemssed sulpbeitdichenpluralgytdianetile platfemese to Herehschalatve, bggivaemilict y

of geographic regions, the traffic |load for each of the associated sub-sets
of the to plheatity of geogtaphiveregiving, the ptaflid oaddor each of the associated sub-sets of the

10  plurality of the mobile platforms.



