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{57) Abstract: A system for communicating data among z plurality of ships is disclosed. The system comprises means for sending
an inbound message from one of said plurality ships {501), vig at least one peostationary satellite (503) and base station (505) to a
control centre {507). Spatial information obtained from the control messages is consolidated by the control centre (507) o reduce
traffic volume of cutbound messages associated with inbound messages. Consolidated messages are then sent via base station (505)
and at least one geostationary satellite (503}, to a sub-set of said plurality of ships, wherein sub-set of ships are in at least one of the
same () geographic region, and (b) adjacent region(s), as said one ship.
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an inbound nmessage fromone of said plurality ships (501) ,24\%&2% | east one
geostationary satellite (503) and base station (505) to a” control centre
(507). Spatial information obtained fromthe control nessages is
consolidated by the control centre (507) to reduce traffic volume of

out boun¥ P48l es associated with i nbound nmessages. EGHAPYH R ed nessages
are then sent via base station (505).1.and at | east one geostationary
satellite (503), to a sub-set of said plurality of ships, wherein sub-set

of ships are in aSBATEAINITESRYSTEM FOR $RSSEL ESTIBIGRDIGNT €9i on, and (b)
adj acent region(s), as said one ship. f 24 May 2006 WO 03/ 046603

PCT/ AU02/ R d1a%t theltnvebgLL! TE SYSTEM FOR VESSEL | DENTI FI CATION Field of the
| nvention The present 1 nvention relates generally to a satellite system for

identifying an k [ 5.Background .The
di scussi on con;iL g? h%egﬁlllf %@ﬂ#@%@ﬁ %8&5%%’ qs%%%llﬁggﬁ%ﬁl gfril %‘gf}gngpﬂdor art
arrange ts 1S hased.to. sone degree on docunents or devices which form
public %8‘3&‘%&%%%?&‘888@?&%1 r respective publication-.and use. Such should
not be irl%ﬂeckgretgd as a representation that such docunents or devices in
any way f AP of the common 1o general know edge in the art. The nost
successful nobile tracking systemworldw de is the Qual conm devel oped

Omi ntracs TM seéh&idisgussien neontatnedin rthis a'Bagkgreund] seetipnr elating te wpiovetti ng i n
-excess of 250,000 |ong distance trucks. Using existing geostationary

sat el | i t serangemienisrivitased toasonieadepréeedn idacunientsear Hyvidsd OOhish doeh puttlier
successfully exported to both Europe 15 (Euteltracs) and Japan. A marine
term nal knewkignthtomphrtisirBespective pubidatios aml 136, ISactnghatl nod bk emeryRpas | at er

and has now established market base of about 80,000 units. In Fisheries
vessel nmapagesTeRitatiohithatush Setuftichts bEdSNds BTy AMLIORR YRt 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 succeséfully exported to both Burope
15 (Butelfracs) and Japan. A marine terminal version teﬁned 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.




|nplenented for vessel tracking, of which the Inmarsat C Eglﬁ%%@gg1has been
- the nost  widely deployed. In excess 15,6000 fishing vessel W de are
currently tracked using 20 various satellite systems and merchant ship

. owners are using satellite-tracking networks for fleet managenent

pur poses. These satellite networks have denonstrated the capability of
providing robust, and reliable communications with a uniform high quality
of servi wi de area. This has been a signif rcia
advantadgﬁ%@%&{P@%restrlaI radi o conpetitive 25 prodéggﬁjgﬁg%ﬁln devel oped
countries such as the United States.-24 May 2006 WO 03/ 046603

PCT/ AU02/ 01591 -2- Historically satellite networks have been regarded as
rel atively expeRsii¢aly sitdlke MBtwirkd Rivaiboal repaided aeRilatively apédsivegnoper at i onal
costs. Recent advances in technol ogy have all owed dranatlc reductions in

bot h costerfk @R&hiindSeqRfRientahd aﬁﬁﬁi@ efutioghll ddsR. hamebeRhan@secesGHY I ent
G obal Mobile Satellite Systens ( such as Inmarsat, use the L band

spectru ”}ecPMUléng} HaSe hlioWel §fhniBc %ﬁéﬁonﬁu%ﬂ%’gst SIPRE w@e@ﬂ QR thodera Giz. This

resource has to be shared wth other regional satellite networks such as
t he Cpt“&mﬂﬁH Al Donestic system This limted spectrumhas resulted
inrelatively ex enS|ve airtinme costs. The C band spectrum (4 to 6 GHz)
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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;




station(s) and control centre(s), and use nessage connunieﬁ?&§ﬂm§§d
rebroadcast techniques in order to provide the nobile platforns with
continuously updated picture of nobile platforns traffic in their "local"
area. According to a first aspect of the present disclosure, there is

provi ded a method of comunicating data anong a plurality of nobile

pl at f or MO (3/Q46683 | east one geostationary satellitePCHAU20EIH0od conpri si ng
the steps of: 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 with each said region; 24 May 2006
WO 03/ 046603 cPaliignny, 0nsthe congok earged, iaddhé mghoubd nidssageoitn thedrebyent re, of

t he i nbound nessage, to thereby reduce a traffic volunme of outbound
messagesdass oeitmaffed valunte séidithmindumdssages asgeiateina/ithe sadd nigbowtdoound
nmessages dependent upon the consolidated i nbound nessage, via the base

st at i onmassdgt;hemdat | 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 oterdijg bitbowRNBIcgARE dfftindedtagioarnhe abakoliditeddplb@mdt geogr aphi c
region(s), as said one nobile platform According to another aspect of the

present message, 058 ke bdsbefatioh andiitvatdeskt ofe SYSHAONEST saCIRRUY £8k8-ng dat a
~anmong a plurality, of nobile platfornms, said systemincluding at |east one

geost at i@ dakyid phiralityl dfenotAlelAsEoralsatdi@RBuRBét F nkddilePAtforfl Helif, int he system
further conprising: means for establishing a plurality of geographic

r egi onsydRRANERNtorURPNNe Rhmb EADLrHAR PLpifAML PICEGICnR RBgraphict he at | east
one geostationary satellite and . _
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




traffic | oads associated with each said region; neans forééﬁgdkg@6an
I nbound nessage, fromone of said plurality of nobile pl Pife,° via said
~at least one geostationary satellite and the base station to the control

- centre, said inbound nessage including spatial information for said one
nobile platform means for consolidating, by the control centre, of the

i nbound nessage, to thereby reduce a traffic volune of outbound nessages
associated with said inbound nessage; and neans for sendi ng out bound
nmessages dependent upon the consolidategd, 24 May 2006 -3a inbound 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 same geographic region, and (b)

adj acent . geographic regiqn(s),..as said one nobile pl.atfor According to
Sbther SO Bl ot e dBne S S paline of TEnome sebs BBt tateu ibi | o
termnal adapted for use.in a systemfor conpuni cating data apong a
pluralit§ SBP-SHof Faid ;s’rlgﬁlrta;r%{mﬁ? latlpsmentaich SyRrertRf BeoHe RUFOBRE
geostationary satellite, a base station, said nobile termnal and a
‘control BREHkat leastonget (ad the wie geaerapbiegegionnmad (hkadigoqub gee@lY%i ni ng, for
one of said plurality of nobile platforns on which the nobile termnal is
| ocat ed, regp(§)ats sapsk eaehiterpleéermhe nobil e platform  neans for receiving
~information, fromthe control centre via the at |east one geostationary
satellite, regafgreiging tplaneidier aspegifoldapprestidisclosyicotsraismpeddsthach  t he
mobil e platfornms are distributed, the geographic regjons being dependent
upon at MR terpyigal grdapied HoE Jipe B gl Suve sTop feomppunigating adta GONgedst at i onary

‘satellite and : : : : .
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




traffic | oads associated with each said region; means for getery,ping,
dependi ng on said geographic region information, transmt paraneters for

- sendi ng an i nbound nessage; and neans for sending the inbound nessage,
using the transmt paraneters, via said at |east one geostationary
satellite and the base station to the control centre, said inbound nessage
i ncluding the spatial information. There may be provided a C band term nal

i ncl udi WO aB/0d66Enna having a nominal gain of 18 dBCI/aud2/edsqted (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/ 646603 PCT/ AU02/ 01591 - 4- havi ng a
bit-rate between 11 to 64 kgs, wherein the transmtting and the receiving
i s perf orifsHEd Ritate beisyeyy 14 toifhkesatherap dhe trnswitias and thegesfbting e t er ni nal
adapted for use in a systemfor comunicating data anong a plurality of
nobi | e pliapedermmed wighat syisg efinleedrudi ng  at | east one geostationary
satellite, a base station, said nobile termnal and a control centre, the
nobi | e tern naflswodiseliosidhis anmebite tominkétadapticdi flog,usé on osesteh Hai d
~plurality of nmobile platforms on which the nobile terminal is |ocated,
spati al icofrorumetatiop datranidng aplbiality @f mobibe pintfomak, vedsgstémrindedidg ng an
i nbound nessage, via said at | east one geostationary satellite and the
base st atat deast on¢ lpeostatndiragy satehlite, e3 bswi statior) i mobis ageninalcdnddang t he
spatial information. According to another aspect of the present disclosure,
there i s cpniovl adetteahe ambile drméenbo@ptising system for comuni cati ng data
anong a plurality of nobile :
- 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




platforns, said systemincluding at |east one geostationag%_ atﬁilite, a
base station and said control centre, the control system dﬁﬁ% é&ng: nmeans
for 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 with each said region; neans for consolidating an
i nbound nessage fromone of said plurality of nobile platforns to thereby
reduce a traffic volume of outbound nessages associated with said i nbound
message; wherein the inbound message itétudes spatial information for said
one of said plurality of nobile platforns, and 24 May 2006 -4a neans for
sendi ng out bound nessages dependent upon the consolidated inbound nessage,
via the base station and the at | east one geostationary satellite, to a
sub- set of swednplfer adnding oftbouind neespdgat fdapemsdens aipdn sthb-caatolateriobi | e
platforns being in at |east one of (a) the same geographic region, and (b)
adj acent ingangdragiige, vegihenas) statken sl theain GeadDbid geoplatibiiay RuteRde May 2006
W03/ 046603 PCT/ AU02/ 01591 -5 According to another aspect of the present
di scl osurte a subseeof sidplamlite s @obitoplatibais, RiidGuBRIMIasHle Jiagdudi ng a
conput er readabl e medi um having recorded thereon a conputer program for

di recti NGetrgPinGESBMNt bk XQEYUEe dai®l firahic GEABRNLERY DGR anong a
plurality of nobile platforns via at | east one geostationary satellite,
said pr O?eagﬂaﬁﬁ%égiﬁﬁ(@}}as§ﬂd%né flobAe hBokahi ng 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




associ ated with each said region; code for sending an inboung, gage, from
one of said plurality of nobile platforns, via at |east one deostationary
satellite and a base station to a control centre, said inbound nessage
including spatial information for said one nobile platfornm code for
consolidating, by the control centre, of the inbound nessage, to thereby
reduce WQWBHHHOE vol ume of out bound messages associ BEBAUMRIASHai d i nbound
nmessage; and code for sendi ng out bound nessages dependent upon the
consol i dat ed i nbound nessage, via thé base station and the at |east one
geostationary satellite, to a sub-set of said plurality of nobile

pl atfornms, sai dceudngde apdtherodsippa qf the orsanl disdlasyre; thesg 19 pgyidedne  of (a)

t he sane geographic region, and (b) adjacent geographic region(s), as said
one nobidompplienpragram pAdedridélnding @ comaptubes reaigble anedodm theing reweded

di sclosure, there is provided a conputer programfor directing a processor
t 0 executthergomet ¢roabuddr rogmum feradirengindat arocassonge axpldute al nethodfofmobi | e
platforns via at | east one geostationary satellite, said program

conpr i si rgmnuioatingaiataestioa b ipbinalitg oBmpbilerpddtfotnys df aglemyompdeostatiodgiyons
dependent upon at |east one of beam coverage areas of the at |east one
geost at i caallije, sid @bdrarh eoramidingr af fi ¢ | oads 24 May 2006 -5a associated with
each said region; code for sending an i nbound nessage, from one of said
plurality of noddelfe cstiblishiih©d plaralityiof g@grdphio sdgiodh BepgRieat ibh oflakionsat el i te
and a base station to a control centre, said inbound nessage including

spati al iohfieafedovaRed SeasSafl theOR Sl Rink ebdtalohRy ThteliRdend Bhffle0B&R! | dating,
by the control centre, of the inbound nessage, to thereby reduce a traffic

vol une ofasQbiklWiE R SadReRnassoci ated with said inbound nessage; and code
for sendi ng out bound nessages dependent upon the consolidated i nbound

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




message, via the base station and the at | east one geostat,) E‘Eﬁa% gatel lite,
to a sub-set of said plurality of nobile platforns, sai d 2P0 of nobi | e
platforns being in at | east one 24 May 2006 WO 03/ 046603 PCT/ AU02/ 01591 - 6-
of (a) the sanme geographic region, and (b) adjacent geographic region(s),
as said one nobile platform Oher aspects of the invention are al so

di sclosed. Brief Description of the Drawings 5 One or nore enbodi nents of
the present invention will now be ®&scribed, by way of exanple only, with
reference to the acconpanying drawings, in which: Fig. 1 shows a functional
di agram of a systemin which the disclosed conmunications technique can be
practiced; Fig. 2 is a flow diagramof a process depicting operation of

t he sysaseaeiathdaoihichebaidresiony relation to Fig. 1; Fig. 3 depicts MC
processes referred to in Fig. 2; Fig. 4 shows a two satellite arrangenent
relating to coemsdocsendiogsmbeboved measags hirgm and ofi siid phurglitabl owpiléi g. 5 shows
a schematic diagramof a first arrangenment of the disclosed 15

comuni c platfonss, siastt &ast dake geodatidepy citslligend ndpkd gaticdgb arentasidesthy, ps

allocated to the regions, as determned by the control centre; and Fig. 7
schemat i caill inpourddinessapainemding spatislinfoendion for fid orradbilt platforhe. Detail ed
Description including Best Mode 20 Where reference is nade in any one or
nmore of the acedefoysoldabihd by figscoh®ol 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




steps and/or features, which have the sane reference n“”erﬂllxﬁa ztogg)se st eps
and/ or features have for the purposes of this description' g ‘Sane
function(s) or operation(s), unless the <contrary intention appears. The
di scl os temis an Automati c Re-broadcast System (AB whi ch al | ows
25 inf oﬁ&a{’?’%ﬂ%ﬁ&r egarding a vessel's identity, positi S&ZI‘IA?%(}J% speed and
ot her relevant 24 May 2006 WO 03/ 046603 PCT/ AU0O2/ 01591 information to be
sent to other ships in the area, as well as to shore. The system di scl oses

ship to séfofaptteranknicdsiaphlc régfut 2R &) dd{hcét@%dgrﬁﬁﬁ@kég’idn@),' Asdafl b various
Base Stations that route data, generally using terrestrial links, to a
Mast er ConbbiRlpldRahr € (MCC) for processing. 5 Fig. 1 serves to illustrate
" the system context in which the disclosed comunication nethod is

descri bed. Fi %th&aﬁﬂe%&dfﬂ{criﬁ%%ﬁ%r%zl&%g&e@f terms used throughout the
and ou

speci fication, such as 1 n-boun -bourid conmuni cation |inks, up-

| i nk, dov 'iéﬂﬂugcri@]ﬁﬁ%ﬁﬁ?iﬁkﬁﬂ{l d control centre. Fig. 1 shows a functional

di agram of a syst the disclosed 1o comrunications technique

can be_practiceg. A _shi .sea 501 co nicat.es on _an.up: link 502 with a
satel | Pte 503. é’rs{%(fr%%m%bdelm %ﬁogé}ﬁﬁ?@% THEHEt 8¢ ﬁBWtqeoq?éﬁqbe‘idﬁmni cation
as depicted hy an .arrow 504 _to a hase station 505. The end-to-end
conmuni cat 1ot ° aé'?%g’i’rly’twa"?ﬁ?c%@ﬁ%@mﬁ?@y‘ﬂ&%@lﬁﬁt‘i“dﬂ“ 5is referred to
as an "in- boupnd" communicatiqgn as_depicted by a dashed arrow 512. An

"out - bound" 15FoninfiP¥Rtd dwnchiens dlisgsm foamdysieradn gvhich then diselopsdsi t e

direction as the dashed arrow 512. The base station 505 comuni cates, as
depi ct ed copmaRicationsipchoguesantbe aragivety ol  centre 507. The control centre can
be a Master Control Centre (MCC) if there are a

: -« 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 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




nunber of control centres in the system The control cent rzgﬁmzog ocesses
the received 20 information, and conmuni cates the processé T HEO tion, as
depicted by an arrow 508 with the base station 505. The base station 505
forvvardﬁ/ to%gﬁgrocessed information, as depicted by _an arrow 509 to the
satel |i M@ BE¥%hich forwards the information, as defCCALBYIYY anarrow 510,
to a ship 511. The comruni cation depigted by the arrow 510 is referred to
as a "down-1link" comrunication while the conmunication depicted by the

arrow 502nfbmitfont6 b6 6éne th §tRer 3Bip@ih the! Breh 128 kv eCthd T -to-end
conmmuni cati on cgrrpri si ng 24r|va§3 gl()%%&\?\%aggeg%gggg%e%%%%?ﬁ%&%wB t he

upl i nk 508; aﬁk?l’[()iéb'. kS . - !
comuni ¢ gst%%@ q'h(%rﬁ ?rs e :ldr?g E?nﬁ ager Igﬁgé]’glﬁt% %t{afsﬁ?ﬁ %&5 ?dfgag@ﬁ%%%%#agmg%%ﬁ o- end
conmmuni cat 0 i St . ink . 502 a he, d i nk is.referred
to as "in- tgﬂd it %gmﬂgé?ﬁ%#he?&?ﬂ ilflgksbgf’ fy Mﬁ#e'é%ogﬁ%bg‘ﬁ@r é\%?b ZE‘U on, 5
Fig. 2 is _a flow diagram of a process 600 depicting operation of the system
descri bed ?¥° ¥ ation to Fi g. 1. The process 600 comences with a step 601N
in which a nobjle termnal on a ship N (eg., 501 in Fig. 1) sends a
messag® to a shtfel | igEveselp ilustate; e sysiem 1gonteat sinepheblthei disclosstn partly

hi dden behind the step 601N to indicate that the process diagram 600

rel ates togmavicatien methodfis desciedN, Fig, 1, aldg ingadives hinpmbendi egnsessiages to to
the satellite as determ ned by the respective nobile termnal on that ship.
An ar r ow threaghont thesspéaiiination sucht gsLin-bofind drel at-epuiGbhinpadstisnlifiReup-nput in a

| ooped configuration. This arrow 602 indicates that the ship N continues
to send riaksdgaslitkobishetatia@l @ kbbite] agatrer equi red by various functions such as
positional reporting and so on. In a subsequent step 603, the satellite

(eg., 503 in Frg. 11ghokeraBinetfonki8ia 898 emiﬁ)oain%ﬁiggglgé‘?{-s‘?ﬂse(deg' , 905

in Fig. 1). Thereafter in a step 604, the base station orwards the

MeSSage BmmbRRMNidn echifhd SinHRPractiof’ A nifafsealshi chilEuREREESS ot fign being

directed in
' 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




accordance with an arrow 605 to a step 606. In the step G%Ql\{[h%gg?ntrol
centre 507, which in the present exanple is a Master ContTo ntre (MO,
processes the nessage, and both nonitors and updates various 20 system
par amet will be described inrelation to Fig. 3. The process 600 is
then di &lPF %*n accordance with an arrow 607 to a SFEFAGI%‘J)F% whi ch t he
MCC 507 sends nessages, generated asga result of processing the incom ng
nmessage fromship N, to the base station 505. 24 May 2006 WO 03/ 046603
PCT/ AU02/ 04 Btk S0 b Thedfvitink 510 ifreRirRA 1689 GufBoda® QoptAhicAbnDAS; f or war d

t hese nessages to the satellite 503, and subsequently in a step 610 the

|1
Zﬁf Ss ';20 cte ggﬁ#'rdg-\?\gfo ang'scé"ﬁ& _gﬂ{&%@&%ﬁ%g r%thnghy, Leturnl ng
s reoei Vi a%d e 35k B 1 e TP bt Eioh, BRUBIR Sesbages

resultin frsglp OCGSSI ng of this |n|t|al message, to a nunber of ships. In
fralie

Fig. 1t epliWai ving the re-broadcast nmessages are 501 and 511,
however cl earl¥ this |s extendable to a broader class of vessels discussed
in rel ation t ol gsis atlowdlizgram of a prpgesy 694 depigting apergtion 196 thsr H6t8ES 600 i s
~directed to a step 611, which is a wait state: - - 1o The process 600

remai ns id¢saried Wa!ielatlgll tot g e pTeet pwarcenss 6Q0raomancapesaiith aisten 601grie wiichtthe shi ps
N, ..., Msends another nessage to the satellite 503 by neans of the

respect i usolpletansl oss epp NoEEN5OL in Fig. 60 dvids ahiesshgeausatllith@gpsodass 600 to
be directed in -accordance with a dashed arrow 612 back to the step 603.

The MCC [Hig.f1or s stepvs0f i ixcitioan parthohildon Uhindrthd btge 6andior iadicse Gt ®eon t he
basi s of defined geographical areas, to required renote nonitoring
desti nat ifigtesd dlagriB&00 Fel4t8s to a'ﬂ]&ﬁﬁ{?ioﬂgﬂﬁmp.s.., 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.




(b) Process positional data and provide Vessel Traffic Na’b?%?a% 6Servi ces
(VIMS); Fig. 3 relates to MCC functions, and depicts the step in Fig. 2
in nmore detail. 20 The step 606 thus comrences with a step 701 in which
t he I\/Cng | dates i ncom ng nessage data fromthe ships.N... M This
message o“ﬁ@gﬁf?sdation w |l be further described bel & T’@Wé@?&fter, in a
step 702 the MCC nonitors traffic disgribution fromthe ships. wthinits
area of control. This traffic nonitoring function yields a picture to the

MCC of how tr afife@afta, B &ltehBobare 8200%MBRI508 thivard RREE AkEsBEes thThé Step
703, the MCC 25 updates region paraneters in order to ensure that regions

are defi n%ﬂ%_ﬁ%,%%ﬁse}(ﬁﬁ%ﬁlgéﬁiaﬁ% 81908 Welﬂ%}%ﬁq%% ﬁ’gﬁ% BHddQkpo1 10

bal ances traffic across regl ons. result regions are

depi ct ed jn.Fli I . h eperates ancillar
dalto a whi cﬁl@?esﬂ]%faggs tgc?nrhr%@fn’%%i?g@g’%gg%prlfgécﬁﬁ'ea}%?vg::sll@glggéqg%%?%h? The MCC i s d
operable to performthe follow unctions:. . a Consolidation.of data: +
Dgta Conpresgi &Fcﬁfg}%ﬁf ngéjﬁgit%g%dif[’flpgrs iﬁ‘lthf)ﬁ'ﬁ‘cgl?inbeﬁsaigﬁf”a%% %Bh, or
data t hat _has changed, since preyious reports, or. data relating only to
movi ng > vibe Sp SOT itecsive Y Ee¥IS 1505 ovhichiihen rrbrendeasiv aquiaber of mSMBFSs how

latitude and longitude information is sent; 10 Intelligent scheduling
“and t r ansteWtngiion procefwe eh tionitislimpsstgeato 2 nuptber efeshipen If g, kthe pipswhose
position relative to other ships or to the shore or other navigational
danger s i sceivpg Head-bmadeasbintssages S0l sotl 41 & doslevgsiearl Ciis isdaxteatdbdn  of
speci al ships which have been identified as carrying dangerous cargoes, or
| ar ge shi px bremlersitasp of vdssdls discassedingeltonaFigsnpasl i n '

- --=- - - 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




15 terns of novenent - eg barges or vessels on tow, V\/nosezﬁ)%ai tzbé? S are
.sent nore frequently; Consideration of ships who have béen déclared to be
in an energency situation where positions are sent nore frequently;

Schedul nd_transm ssion of other data not conpri i [tion 20
inf.orrra%%ﬁm% ch may be broadcast to all ships in aiF@gP@Z“ﬁé%r to a

specific ship depending upon the natlttre of the data. This includes ship
| D's, cargoes, routing information, or any other relevant ship data, in
addi ti on HafangSneufid acrase rwatioAregions: Theltdsultant fegiond dre tiepadtéd . Fig. Brcessi ng of
the data to identify mssing data, or erroneous data or 25 invalid data

with appr@ﬁiﬂs%enmgmtm@ @en&BRS ahdilary aRekhitlp id dentohivudibieed?4 May
2006 WO 03/ 046603 PCT/ AU02/ 01591 -11- nature of the data event through

pol I'i ng %sirf’grtﬁ'é(il%!l sfe&"é,y 2cific data to be repeated or the termnal to
switch to a™pre- e?i ned test node(s); Region based operations: reassign

frequenci es to.Ithﬂ)Iddég%%\%\ﬁa@%:&ﬁﬁeggﬁ?%mowﬁg%@gd data 5 throughput

requi renents broadcas equency the fleet) consolidated
i nformatign rtinent to that area and adjacent areas Ancillary data

i ssues? @@P? mﬁ@?@FﬁEnt data to harbour authorities 10 deliver
pertinent data to marine park authorities deliver data top safety net

provi ders such®as t hBaiAGompEssion by/anly spuding differential position information, 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




Safety Authority deliver pertinent data to participatingzg%&lgkaﬁ nations
deliver individual vessel data to ship owners and their assigns. 15 The MCC
broadcasts information to all ships and any ship nonitoring shore
facilitjes within a |large region using the appropriate_s | Lite high
bandmﬁd#ﬁ“%@%%g%und link via the Base Stations. Thi%gﬁgggﬁgﬁmbroadcast
-capability provides a major advantagei-for a satellite ABS network in terns
of its operating capabilities and general information dissenm nation. 20
Fig. 4 shows anttuee shthel datd eveat tizogenpslling Rafetniaall fF |specif) datang Be0
communi cati ons between a ship and a base station. In the arrangenent 800
two satellitesrébaadet thdteAhifal td5WNhAE d preldBinSPieinkdab@); 5P, which in practice
can be inplenented using an Inmarsat Satellite, provides uplink and

downl i nk I J .0 a ship 803, as depicted by respective arrows
805 and é% , insﬁﬁ%kﬁﬂgg%ctral band. The satellite 5b carries a frequency
25 translator gn board.. and accordj ngly. ownl i nk .and an upl i nk, bet ween
the satellite Bb 24 Why'S3 e@umeﬁSéOOﬂ’gé'@agﬁP%Wfioi%55@9%2“3 # a base
station 804 arﬁg&ggforned using the C spectral band, as depicted by
respecfive ar hpEsCRHEmINY . The reference nuneral s associated with the
various up and down |inks have the particul ar spectral band appended

t hereto, for ckaritybrofdcesk plithinaa frequenchfee(isathelfleét) eoralidatedi informatioar act i ce
can be inplenented using an Intelsat satellite, 5 conmunicates with the
shi p 803 usi ngpetfinaunth tHa\arealahdidiadent drdde C spectral band, as depicted by
respective arrows 809 and 812. Conmuni cati on between the satellite 5a and

t he base ficldrPRuBBdudss al so perfornmed using the C band spectrum as
depicted by respective arrows 810 and 811. Fig. 5 shows a schematic of

conponents in g firstrArtandsmant (Pladdlf sddfis™

10 : . deliver pertinent data to 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 satellite arrangement, particularly relating to communications

between a ship and a base station. In the arrangement 800 two satellites Sb and Sa 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 808, 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




I 0 whereby ships 1, 2, and 3 share a common broadcast out l&%tﬁld 2{06§equency
(FL, using the Immarset satellite 5B) and/or (Fbi using the Pritel sat
satellite 5a) and another ship 9 is on different broadcast outbound

frequenﬁjoeo,f‘,0£$ 3 using the Inmarsat satellite 5b) anglgg{mﬁoé?grl usi ng the

I nt el sat’ “sat Ite 5a). The ships 1, 2 and 3 wll re positions
and activities on an in-bound frequency (FlI). Ship 9 would report on an
i n-bound frequency 15 F3. The frequencies are allocated on the basis of

regi ons ad aGaledtdioR BOM S He@brmet S8 HRI® Yodiral Wahd) théii&éT rege&gmns havi ng

di fferent in-bound and outbound broadcast™ frequenci er re regions

whi ch co [ f tJ.9n: : l]. L (hac e nore

t han one%i@glsplg]?g&] a'cgﬁ&%gée}%ﬁae% gllnll-‘ngfragiAﬁ%@ﬁ%@%@g%%grﬁsﬁh@r%%a@g% di fferent
regi ons t Ling._the out nd, fre cy.allocatio d.satellite
(becausecﬁﬁ)’%? éa e eﬂﬁgﬁugﬁgegﬁag’ﬂq %pge%g@]ﬁ%wogoéf’%ﬂjb?o‘?ngéﬁat“r%und use). For

I nbound transm_ssi on, for Ich r.egions. are depicted as rectangl es having
sol i d border smirﬁe ?ﬂlteé}l.lte 82 vé}i¢h,in pyactios %ﬁ*}@eamalawe%d UEHh W%Eﬁafe@)ﬁﬁe in a
first region - Area 10, with ship 9 in a third region- Area 12. Up to two
Sat el | Ft cemepnicalss with the gaip 8PAsmarw and dovernlinlesoipi the s sneetrad teaddes spect rum
links for the ship to shore conmunications i.e. the in-bound conmunications
25 ('see 8BpicleAdy SBpective Birayys 80P and 1§é2.s Goremnicasiobtheproon ttwsstellithbSawhds pect r um
broadcast 24 May 2006 WO 03/ 046603 PCT/ AU02/ 01591 - 13- channels for the
shor e t o tkhbgeel statios §lder 8y perfistmBOAising the O bd)d sgdeaumateldepitted By can al so
provi de-band spectrum as broadcast channels for the shore to ship links

(see 811 respekt®d Arrowd81Biagd 84).. I n addition, the L and/or C band satellite
(ie., 5b and 5a respectively in Figs. 4 and 1) supports broadcast |inks

:‘M or, f:arlegcz { 2 el;%hg ggciswmi Steindfic bAGIhldnbRS in'# firs? alrifciREL & th;Q'Qngs'tJn?,! centre 7
gned operating frequency and a TDMNA tI slice for
each s RynefBy WRbET, 2, tund 336 B Whumloh Hréd@ st StPounFAeluctl) B Mudihg EPOT L
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




its position and activity in its allocated tine slice andZQﬂ%aé/tZEOéll | ocat ed
frequency via its allocated satellite. Ship 1 wll report i posi tion,
within the allocated TDVA tine slice, and on its 10 allocated frequency
(F1), vj -band satellite Sa. The ships report thei.r position and
activi tw)oéﬂgﬁﬁ I ps are grouped by region and frequé’ﬁ&*/w{]ﬁm 1specific
satellite. The master control centre1¥-ensures that all ships know the
wher eabouts and activity of other ships in their vicinity, through an

out bound birapadctes thedheeus siepl lihlat(ege. 801 and RER 1G-Rignl Tht elidliiik 6a bar sl@nds t he

i nformati on regarding the ships position to the naster control centre 7

via a basgrosidebar@npbomiing W&t cieamdld o teehbeiio ﬁﬁg[iﬁﬁsqﬁ%ﬁlfaﬁt%m%i tion
and mai ntai ns a database of all vessel positions. The processed data is

then di stypipubeth additRnS@b &lahd/bec BR s@fellﬁégié.?ﬁﬁﬂd@afr%é;pg&ﬁﬂlg?\@Ff%% hﬁr shi ps

and renmote nonitoring sites 13 that requirte ein nmat i on. he shi ps
& gan; st 1 pHHRES GRRER LB L B Mo IR 12072 Second and 3
Ut 1 citent capi eyRR Sk e 7 1oR gt areiet R BE PO BHG. a1 1 hese
deat nat | SRMALEGE HherfPEessh o5 charSiie TS Focsiia: ook BB AoRG. T equi red
by MO AIS reporting requirenents, is transmtted fromthe ship. This 24
May 2006 WOP8ion£86 @Sty Asalir@tddime slice apth on it gHogsted Seaqpency) viai iffe sl ot s
allocated by the MCC 7 upon a request to the MCC 7 by the ship. It is the
MCC s 7 rédlppdedssasillittty to all ocate regions 10, 11, 12 (see Fig. 6) and the
ensui ng frequency distribution so the data |load is bal anced across the
network to proShipel wihppait ity pbsitionewithia tstedlRcatehTDMAC tiink 62, and on its
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 io .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 then filter this |arge ﬁrﬁau%()?f
i nformation comng in fromthe ships and determ ne the approB’rla e data to
be broadcast on the L band (ie., 807 and 808 in Fig, 4) or C band (ie.,

811 and i ig. 4) satellite links to the ships n?wfixed nmoni t ori ng
sites. ?ﬁ)é(%fof‘gfgg nonitoring sites are not limted topga GuHa™ data on L
band (data received by the nonitoringigsite) but the master control center
can io also utilize outbound C band to the fixed nonitoring sites to

accomodatdataadalbé sepnialtime sitOMEBAtEDBY hBMCT 3 upéli 2 RGEREHIR MCCSERY the0 Ot her
ships in the region. This provides the nost robust and cost effective

transm ssispi. SERSRE ' - dicrneciil The dat a
Sent Lo L heVEC T T hEhRIRY U IRl A0 2 e T R s ot T

channel t : ' I 4 j ' i djacent. regions -
ae w11 bera AnBEy deithfof &P s R bitrtfa BT ReBlk BEBRch RS Tor
ansm ssions to be routed fromone ship to

hi gh prior] ast. report tr

anot her sﬁﬁl%)a)éwg%e}é&ﬁ%?aecﬁg?lﬂn&témﬁhan 5 seconds. The System design assunes
that the current, | nternati onal ritj ani,sation 20 (I MO autononous
ship reporting &}éﬁma?t%rn‘&%rgp%qngy%amﬂt &%ﬁgﬁg’éﬁﬂs ?51%9( amopEt OF dRfBmaigRpl exi ty
and hence technical risk is mnimzed through well-established techni que of
assi-gni ng SoMFgUR fom e ships apg) determing)therappigenr datatte by bresgbash on Theel. C band
satellite link (ie., 809 and 810 in Fig. 4) provides anple capacity for

- suppor t i n§apbde.+8§03and 8¢sdn Figd) anltbantli(ie., bl and®i2 icBigrd)satellite links fo thad t he L
band satellite 25 links (ie., 807 and 808 in Fig. 4) provide cost

ef f ect i ve skihpami fixedsimniodasiteni Tlat fixed snontérifdsited @RGoY\ENBRT HAEMLINd
PCT/ AU02/ 01591 -15 The C band reporting schene is nmanaged by L band or C

band br oadeash I badsdits coited bRthd méhidfing Bk BENGY ntdRiet Borol Bt caRli P to be
tracked even when it was unable to receive
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,




broadcast shore to ship commnications. The disclosed arrapgenspts uses
Broadcast Qut-bound Tinme Division Multiplex 5 (TDM commni Cation carriers
operating to all ships within a defined region fromthe base station 6.
The brogdc arriers initially use the L band satellite |inks in one of

t wo 00%03@63@ ons: a) For l|arger |IMO vessels curr eRCTAIREPSE: B hi gh gain
tracking antenna's are shared w th ~iéssel s using the discl osed

comuni cation nethod to support datarates 1o of up to 144 kbps for fast
updat es (T Cltatdrepyiing edeaic iposndged by ;L tmnd 6o C isamd [breadcast fasindssions

Omi -directional |ow gain receive antennas are used to receive |ower bit
rat e broagepistin enemaelysvaull diewhk dhikidpe thelfed $v@vwlienupdad @tbRfio wessel
positions. In the case of C band broadcast channels the TDM channel

gener al | ypQR®haRSe & ship conftdinfoatigises between 11 and 64 kbps to ships
antennas with a nom nal nmediumgain 18 dBi antenna (range 16 to 26 dBi).

E hi gh dat ' ' -satrel 4
Cren 1 ONET kit BTN G GRS IRLE
th ffic | is it hi .he, def i . ' . b [
upon, 1 BRSPSt g 5L R B0 ol o
The [ 1 b i | t.ed. h ti ) i ts dictate.
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d obal- Bea can entirely overlap with hem spherical Beam high traffic
r egi onal gyatigns; st Syst em Arrangement According to a first system
arrangenent, the in-bound channels operate at C 25 band (ie., 809 and 810
in Fig. 4) in Brst hodesaDMQuesses curgmt lpmagsabB hight geinpiracking auispra’©4 May
2006 WD 03/ 046603 PCT/ AU02/ 01591 - 16-

are shared with vessels using the disclosed communication method to support datarates

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 broadecast chanﬁels the TDM channel generally opefates 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
Acoording 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




" and potentially | 6kbps on gl obal beans in frequency divisic%gti,I b4 pl ex. The
basel ine design uses Binary Phase Shift keying (BPSK) nodulation to neet
inter-satellite interference requirenments and approxi mately 2880 i nbound
channel g, C supported on a single 36 Mz G obal Beam C band satellite
transpoﬁﬁﬂﬁmﬂ#%h 10% guard band between 5 each carri@F“gPE%B§an al OkHz
bandw dt h. However the system can al-se-use discrete C Band frequencies
rented on an as needed basis. The in-bound channel supports approxi mtely
40 byte (&Opduntiplly 16kbPH0E SlodASbeatidah feQmtby divizidBOnikipAt Thobaslige at 4. 8
kbps. As the vessel position is well defined satellite differential path
del ay ti NidaghnC ek GBihhrgNPhask |Shiﬂ?@;e9ﬁhc$)?P§K?%Qd{ﬂétﬁﬁ et jnjeé}-sﬁ‘é‘ﬂi'tef?' cally
e

the Control Centre 7 will determhe't spatial distribution of a

{1 quenti SRR PbIRRARAM SR RR ERGY S UT b GBI o o

of i ho- s rete SEVRDEABN S Choul Sl eliBuctt, DREEAG RRPNG ' ST T

area 10 are al l.ocated.fre Ll n.oarea 11, F2, and those in _area 12,
1R, ) nh Garig cLnnes DGOt o et @ 09 SRt ooR R O ST 5 o 11
Ship 8 has nopved jnto Area 10 from Area 11, and ship 4 has noved into Area
11 from APu feguensies genicd onap geaseded bagisi p 8 - which had a frequency F2 from
operating in Area 11 - is allocated frequency | (F,) by the nmaster control
centre 7, and Jhepo-houndyghiagtel sepporis pppsepimaiely 49 byte (320 bifetrasmisgonsn Area 10
- is allocated frequency 2 (F2). Ship 9 in area 12, and ships 1, 2 20 and 3
‘in area libatcesf it Hdms dae birsaqldfdyps. als thévesssdh pustionnis wetidefined witeltife t he
region. This allocation is based on proximty and frequency resource

al I-ocat i ofiffenghitsd patll delaptimitlgRbiredishewmititbelchiculnie@ by tHed@CCgad across the
frequenci es and group the vessels spatially by also nodifying the size and

locatign of re@efaticall§ thd Comebl k2ntrddiifll ERlhRRShd SpAtiE0HISRButlR okl and 12

are optimsed to mnimse the need to reallocate frequencies and are used
- 1o 25 bal gRes, (RRONp ieh LARAT BF HOGRndy, G BRE 1ERsier FrelMicitdIBtne 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.




WO 03/ 046603 PCT/ AU02/ 01591 -17- In the sanme way, the rrastﬁMac%hg ol centre
7 groups ships by using areas 14 and 15 (depicted by rectang avi ng

dot - dashed outlines) to allocate outbound frequencies and satellites.
These r@? ?n% are not necessarily the sane as used for_ inbound

communi Y% 8H8%anagement . So ships 1,2,3,4 and 8 ar ECHMIYHMge region 14
and will 5 share outbound frequency-fr). Simlarly ship 9 is in region 15
and utilises frequency Fm The master control centre 7 reallocates the

frequenci es f ol thaehiné Wy thersbtdr Beirol bérﬁ%@c%ﬁp% ship€ b9 BtiRBaredR0% dnljons to
ot her ships, not only to the region in which the Ships are in, but to

adj acent 156@&fdted by Atalies d@ﬁ%&ﬁ‘@&l@%ﬁ’oﬁa}bﬁ% ﬁ%g@;ﬁqué@fest he

arrangenent otFig:” 6; Frequency FL! 1s us roadca I'P positions

in A t [ b t intp A 5 i
::PengﬁC;ﬂﬂ?__L %élﬁ /orﬂégé.rggqﬁék%\?\js@g,n%? 8 r%gst?'ée?s%% ﬁsr Béeacg’ﬁtlglg@u?%brg:t:jggsts

the positions of.all ships jn Area cross outbaynd frequencies (FL),
(Fmy "and pREymRgidhs nabMeREpt " 5 siPod bR e 996 ppionid sad a1 -

adj acent o Area 16, The frequen that a ship reports on is controlled by
the al Pod34tP ngeffﬂ%ia&eﬂ}*??ﬁy By %@ﬂaf%slm9 {srie rogien 1 andpilised Heauancydasi gn f or
ease of systemoperation is that a 3-mnute reporting rate is set for
stationary ves$ed Bagpicoptreleceatné reallpcatrstthy eqrsnéipgyfoy sacheship, amhthensystem i s
di mensi oned to support these anticipated network | oadi ngs. Second System
Ar r angenmbraadgasisdhe shipshpdsitionploether shins, netpinbrie theatgion irokhithths sisysdrem i s to
use an Omi- 20 directional type of C band antenna for both the in-bound
and Broadselsit tohaljeeedtsregibneh asalius diebie misatipiedvitdes, My eabiply, &3 ©@Bi  gai n,
and conprises a series of elenents which are swtched in azinuth, to

provi de fattbdgemahrodf! Fig 05 PedqaaRy Fi;is Sseltb idhdcat hIRRGS WBatiorR as AsH 14,Ci ent gain
to support both operation of the systemwth the single C band satellite

5a 504! iafkt G5 Biind RRitIRM e RoRBst MBY AldAE sludR@ Bequency 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,




25 satellite 5b to broadcast information. 24 May 2006 WO %M’a ?

PCT/ AU02/ 01591 -18- This antenna arrangenent does not offér Icient off
axi s antenna discrimnation and hence a spread spectrum m)dul at i on schene
is required on the inbound channel as defined in Table 1 to ensure that
the ovePRAP%4%%rnati onal Tel ecomuni cations Uni on EFFPIBHF1axi s

Equi val ent Isotropically Rated Power.4§EI RP) 5 reconmendati ons are not
exceeded. Nomi nal spread spectrum inbound channel bearers are as foll ows:

| ntel sat BeanGTekal digfh ofenBinienRadces ( RHS )odP 648646t Barrdukdt Antelstdz) 200 to
500200 to 5002016 SO0 Spreadi ng Factor127 to 104263 to 52163 to 521 Nunber

of users 5d1§c91ni‘aﬂ§tloh Oanl'l?l%néé) alsprda D infbdl BRI sGRme s Grea_ H €ont theC Band

| nbound Channel Nom nal Link Para ters 10 A range of spre spectrum

{r anam ”Ef’%%dc?‘moe?n AL BN éméf%%ﬂ% %ﬁ‘ e M e
|1 r k.t
i ch i mpiireopu B P P ol PSR esePiosReRedd BaREBRD) L codes

are bU|It usin tandard overJ ay or tlered code 15 techni ques which use a
Gol d cédereg%ﬁfﬂ%ﬁié@”éﬁwéiof?ﬁé‘ﬁed?% or 31, with a Barker code sequence of

| ength between_ 7 and 15. This significantly sinplifies the overall

“synchr oni sat i oftogfinal P@e@ﬁp@%@p&m ¢ oeanselgeaiprs arpve fdloisat t he recei ver.

Then either
Intelsat Beam Global Hemi _ Zone
Bit Rate (bps) 320 640 640
Bandwidth (kiiz) 200 to 500 200 to 500 200 to 500
Spreading Factor 127 to 1042 63 10 521 63 to 521
Number of users 5t017 S5to 17 5to 17
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

®




BPSK or QPSK nodul ated Nyqui st Filtered signal waveforns a0 g,%%with
bet ween 24 May 2006 WO 03/ 046603 PCT/ AU02/ 01591 19  Rate and Rate'/
Convol utional Turbo codes to provide the required signal bandw dth of

bet ween_20 d 500 KHz, The Broadcast channel al so gperates_at C band as
shown i“’alﬂglﬂ‘%gmz, and uses a simlar spread spectru E’?Hﬁqls%veform
operating within a channel bandwidth it 5 nomnally between 1.25 and 3.0
MHz, al though other bandwi dths are feasible. The spread spectrumsignal is
used to PRE¥IYIgnERIEULOInBRKiBhAL Tufdol BIR S BFRTHe]hd RiFigdd PhaPbankRidie 10
equi val ent strength satellite signals from nei ghbouring Satellites.

I ntel sat Bepiid-abad Haidobqng, Bit Rate (kbps)9.6 to 329.6 to 649.6 to 64
Bandwi dt h (M—Iz)el. 25 to 3.01.25 to 3.01.25 to 3.0 Spreading Factor63 to

18031 to 18031 | ' 1010 .Adj acent

satel li ? es Li nkrlth%aﬂrrg%ﬁ%?gg@i%g% %g%;e‘?g{f?h%{]@é% %%%ggébggg’cag‘gtusa%nnel

Nom nal Li. P t 10.T t re spectrum.recei vers

al ImO\r/]vg polflglr"lklﬁ gﬁgr%%\‘e Sﬁfir‘*_é'ﬁlar Slﬁ‘}:@f é’l’J aﬁ’%@%@?%g%‘ﬁ%?éﬁg‘?ﬁpﬁtw%@m@ﬁbﬁ essi on or
interf esr elqglr?inacl?yngeet\lwleg} Il%l at[ng CBr.]OH Il\ﬂlljz?sa'lthough other bandwidths are feasible. The

- spread spectrum signal is used to 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.




"The Frequency Division Miltiplex and TDVA system descri pt izgrﬂ/llaa%oé;i me sl ot
allocation previously described still operate in an identica “fanner ,

except now the 15 term nal has to be assigned or derive fromits ldentity
suitabl g s | Nng sequences to operate on the network These techni ques are
wel | knmd%{“%’%&%oge who work in the industry. The SWFE@UB%‘PW a nobile
termnal that is used to comunicate2a+th the satellites. 24 May 2006 WO
03/ 046603 PCT/ AU02/ 01591 -20- Fig. 7 schematically illustrates the nobile
term nal archi tRigt7uckematiogllyiisthes the iisbiielerdidalcadidedte®s an antenna, a
satellite transceiver and nodem 21, a m croconputer 22, a d obal

Posi ti oni ng Sy stRmdbieBmiRe e ¥Riprisés BAAWRANS HRRbNiteARMscoRRr MEtBERA
interface 23. The external interface 23 is a physical interface to the

shi pboar d t he | i : Leatd O, put and
out put  meee AL e, POIBR e ST () MR AR R bty a8 8 e
ar - angemeit Xl ipp ka3 il IART BBl 21 BB (L pERPERRRE > T
therefore require no ing parts. Thig, enhapces the reliability and

r obust es TR [EEIEE gaq [, FomPneionn aRlini ot BPREIPEGISREL BRI 2 11 at
square patches, 5 by 5 cmsized, antennas can be used. For C band, an array
of 5 pat cHede coppyRicatedhotwean;the interfage2d and thg migrecomaies 224 nt egr at i ng t he
antenna, transceiver, nodem GPS receiver and m croconputer into a single
uni t enableminteini¢nna for L{G BanbBysiem Aranzemént20 to be about the size of a
VHS Video tape. Al so, a second external antenna can be used if the

super - st r uct ur &oofthis aeagdeinent] thelitanerks ahteends rase aof mschanicdlydsieeeiemid on of

sirgnal to the satellite. This ensures substantially 100% coverage.
Terminal thalefidfeqiié nb niaidg Saris! aiisAfnhaRge tRNkliability 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, 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,




For the single C band satellite solution for both the inb%rﬂfla agl Br oadcast
channel s the antenna performance is an inportant factor in suB’por?i ng the
link. The C 20 band antenna uses a series of switched elenents with a gain

of aro | after switching | osses. The inpl enent.ati ses separate
transm a{%@twg@cei ve antennas to sinplify the desi gﬁ&%*f‘ﬁgﬂ"&gﬂlenna can al so

be integrated into a single housing.-2The antenna design can be nodified to
support either regional or global coverage wth a single ring of helices

provi di ng an elTavdtnmm] asssestagard AC basd Téhbs@ivgr aelsLowidivie BIdBk Dotwao sets of
rings provide gl obal coverage. 24 May 2006 WO 03/ 046603 PCT/ AU02/ 01591 - 21-

The t er m cvabertes esprovide el bakd Fastdow TR REG Ry B th@ Rkl Wit SPheélyaiel Down
converter to provide an L band IF or low IF interface to the satellite

nmodem  Thiesigy SHERR QSR ¥ bOUWIdddehMoneh dpixbe sdcﬂp.beﬁ HRDhGHo t hout a

di pl exer, such that the network messaging protocofls allow for the terninal

to operatrﬁ%jsggh{ag Hobor6lb ‘ffgr?ﬂ%%ﬁf% t%sols&rateqn Qgggg&up\%&?ﬁ%}{w the nobil e

term nal 20 I's connecte power a rechargeabl e
backup_battery ln t l.east .t sm Ssi for few days. Thus,
the noBile ter rlr;1{) lﬂ%bo‘g%ss@sm ?Kg\%\ln%b(g@g?m&aﬁ'g@ PP "’aﬁ%ﬁ’f’éﬁaﬁ PO¥ES™Mabl e to
transmt _.position infornpation en power supply fromthe ship's main bus
i s cut of"?”:Hl &ff:qhgz;gpalﬂg ?’Bﬁﬂ bﬁ%%t 68‘?31%3 Ftol\ﬁggf%@fﬁﬁ? BBAFYEEYFt i oni ng
System (GRS) posi %j on reports to be lo sent on the power of a small 9-volt
(squar e) 1HEtas jpobils terminal; 20 hys lovenever carsimplien aidde pideastiable iosramian send a
simlar nunber using C band. The termi nal configuration and reporting
st rat egi @9sifpe informstion Whamperse dunple fromtthe shipls wiain tue i3 ¢tk Sorrentdt- t he
nobil e term nal 20 health and capabilities can be nmanaged by the naster
control dend teghnologitatlows H00- 50t @lobal Pakitidting Systemt (GPY) poditicaiebers toiba t er ns of
both 1s transmtting and receiving functions, if it is not configured
correat | yefyort the pomatofra setx @It (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 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, -




centre. Data security is also inportant in terns of the O\ﬁﬁl‘l\jla! Izoﬁé/stem
operation. For positioning accuracy, a 12-channel GPS recei Ver 1s
sufficient for 10m accuracy on the high seas. However, reverse

di fferepti S can be used when a shipis close to a fixed GPS receiver,
enabl i ng&qoﬂogs Buracy. This method of determining GPSTEHAIW TRt i ons by use
of a fixed GPS receiver to performcepcections on the positions received
at the receiver is known to persons skilled in the art. This correction

i nf or nat i aich 2 ARSI DEHNTASCIABEsH JE KOE&Qe—FDXFﬂ)fHdﬁti@)aéonnéelﬁb&‘%ﬁﬁ a

differential GPS position to be determ ned. hi gh- speed external

0t er f aceomaRsirViad DRMbLoniMRb] #E8uldul 3BmN IR d 25 comput er

system Physically, the connection Shoul e as ded wireline
connection, 24 01591 -22- such as a | EEE
802. 3 10OBase?2 cﬁt{g Yr@ggggt%r%ﬁ%%ﬂg%@% %P‘?E@‘}“dc%’r%"i% foorﬁ‘f’e%i ch can
easily prgvi 10, Mops _connection.greater .than,100min |le h. The TDVA
return ch%%tggﬁse?eog%? aeﬁgﬂlpgg{fﬂpeéigypﬁgwﬁwdqgﬁgqlm@go§e5ery gt'?Mé slots
based an e reporti frequency of the terminal. In addition to reserved
TDVA 5 s?tl%ﬁsaf‘%ﬁ&m& P}%gﬁf%ﬂr 033?&5‘6&%6?* e%ii)ea F flottsdsalefiaicomgnumeations tehandleed al oha
comuni cations to handle itens such as: term nal power on; term nal
changi ng H&%# 81 ni nal changing status, i.e., increase or decrease
reporting rates; 10 The TDM out bound channel manages the TDVA |ink tine
pl ans. The nmi m f eafeomies powemnap; br oadcast on the TDM ot her than vessel

reports, are: Responses to term nal requests for capacity changes;
Br oadcasting t ke frqqggﬁgicﬁﬁlgg{ggegﬁs;ﬂ otted Al oha channel;

. terminal changing status, i-.e‘.', 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 chennel;
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 mobile

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




O her nmessages as required. i5 This specification thus di Sﬁll\&%%% accordi ng
to one arrangenent, a systemfor nonitoring ships, the systémconprising
at |east one satellite located in a geostationary orbit (GSO, a base

station_coypl to a control centre, and a nobile ternmnal.located on a
shi p, rogﬁve ata is transmtted between the controIP%]S’éﬁW"éggénd a nmobile
termnal via the satellite and the -l2ase station, the data including

i nformati on regarding the ship upon 20 which the nobile termnal is

| ocat ed, mefirablyebeiny thi€ mmdtspadtrumenThee ifeqameiea bipicallp defend Wpbsl tekat a
received fromthe nobile terminal to all other nobile term nals | ocated

wi t hi n t Hecafiog bfthé ynodfle tenfinaDehdify the Eighd1 8 the FR® satsiBem can i nclude a first
satellite operable to receive signals fromthe nobile termnals, and a

econd satelli : ' qr=n o term nal s.
s s | 18 QREIADIRIHO IPE)B&Q&@S({ bital I%ig:%a@sp P fea&exgﬁz?ed -

The first satellite can receive sign redet erm ne requency

, 2 / 01591 ,-23- pr.ef bl v, . bei the C
band. speckusacy Taies PePAet il MR AT SR EeCRL ) ATl el on of 't he
bile_t . nal di th ' | t.o the first I1ite. Th d
catel | £t codtiisapRietelih B2t et d5econd Piperd isqyeniads weionde
frequency. ranaggﬁtgpref erably, .beipg the L band spectrum An alternative

ar r angengiftt £ tonbrpadepst nforgpipns o L B¢ breadesst fisgeney depcndy upaihthet hat a

second C band frequency is used on the first satellite to broadcast

i nf or mat il8s#ionpiihemehile kainglite whish e simuplin bengprordoasie | ocati on of the
nobile termnal  to which the signal is being broadcast. The control centre
i s operabl e toThecentrel pentiehie oparalde icodetamintehibe hphiidneoftthe niobidd ternaingl t 0

al l ocate the operating frequency of the nobile term nal in dependence upon
the 1o dedds ailovetd theoptrating fridnencyydttRamobile fetthinbicin deﬂ?hhblﬁ@ upbrX 8

nonitoring stations, the first satellite being operable to transmt data
to fixed dsmahined lodgticii dhé @R%em 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




The di scl osed arrangenent has the advantage that C Band s?gﬁﬁl%w s wth L
band, are subject to alnost no rain fade |ink degradation i+ 3 t he
benefit of pre- existing GSO satellite providing global, (backed-up)
covera nd satellites is owned/ operated by well established conpanies
such aga¥ﬁP@ﬁ§§§ and PanAnSat. In addition, the C b3hYAVRYM te net work
of the disclosed communi cations arrangenent conprises 3 satellites each
using a single A obal Beam can provide an International Maritine

Or gani sat kit Muhe iMehor, dRNdnHodmmintsBeingy HhfB (P nd) ndt 2RBRLbY, Thils G¥cess of

80, 000 vessels, with required AIS systemreporting rates including 2 second

reporti NgexaAhid, MrbILAl e Welcri éﬂ&dﬁ%&tﬁ&evﬁéﬁg‘% ?(% ﬁhélﬁ%%%& ts&%%%sntﬂ%e descri bed

Applicability I't 1s apparent fromt above arran

are appli t 0 +1CO ni cation industrigs. The
foregoingﬁggggpf egﬁgﬁ?é&ggié(@#%%ggﬁgﬂﬁﬂ%%ﬁs %@mﬁW@§§ﬁ¥af $68h, and 25
nndificat&&ﬁg and/ or changes can be nade thereto w thout departing fromthe
scope and '03/ 046603 PCT/ AU02/ 01591 -24- spirit of the invention, the
enbodi nents being illustrative and not restrictive. Thus, for exanple,

al t hough the described enbodi nents are directed to ship-based systens, the
i nvention can also be applied to other nobil e-platformsystens such as
fleets of trucks or trains. 24 May 2006 -25 CLAIMS: 1. A nethod of

comuni cating data anong a plurality of nobile platforns via at | east one
geostationary 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 sat% L& e, &Qd traffic
| oads associated with each said region; sending an |nbouné ngégage from
one 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 volune of outbound nessages associated with said
i nbound nessage; and sendi ng out bound nessages dependent upon the
consol i dat ed i nbound nessage, via tims-base station and the at |east one
geostationary satellite, to a sub-set of said is plurality of nobile

pl at f or s, CEAIMSsub-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 2. A nmethod according to claim1, wherein after the
sendi ng of the inbound nessage, and 20 prior to the sending of the

out bound mbshmghbed off henmeidatng dxngatohs @ phirdliey SfLmdbile plaséreP Siack leadlet er mi ni ng a
total traffic load for the plurality of nobile platforns as a function of
spati al" | oowigewshtomfy sailitensaisl thethod e friztnrglic sepslofest abl i shing a plurality of
geogr aphi c regions, each of which contains an associated sub-set of the
plurality of noditdblshpiget flomiity of gedghuphie hygitial dapendent bginvve ddastt die 624 May 2006
-26- plurality of geographic regions, the traffic |oad for each of the

associ at edbeamigowwigs areds of the at Ipdsttrﬁlgbds&h@farﬁdﬂﬁ&%ﬂh‘ﬁ@loacﬂsfaaioﬁiated3 A et hod
according to cllaim 2, wherein the inbound message and the outbound. s

nessages a‘nﬁél@émaldam a single geostationary satellite using the C
frequency band 4. A method according to claim2, wherein: the inbound
nmessage i s sent scodisg amanbioundsmesgpe,Stoat dr@RALHA ﬁﬂd‘aﬁt& bfﬁﬁbﬂd%)laff&nishﬁa L band
said at least one geostationary satellite and a base station to a control centre, said inbotnd
10 - message mcludmg spatial mformatlon for'said one mobxle 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 (2)
the same geographm reglon, and (b) ad_]acent geograp]:uc regmn(s), as sald one mobile
platform.

2.A method according to clalm 1, wherein after the sendmg of the inbound message and _
20 pnor to the sandmg of the outbound messages, the method comprises the further steps of -
determmmg a total traffic load for the plurality of mobile platforms as & flmctlon
.of spatial locations of the moblle platfonns, and |
estabhsmng a plurality of geographzc regmns, each of wlnch conmms an
assoomed sub-set of the plurality of mobile platforms, to thereby balance, between the

T mm s b mmm o ———




frequency for the nobile platforns-to-satellite up-link aq&h&p%Pﬁiband
frequency for the 1In satellite-to-base station down-I|ink;”an e out bound
nmessage i s sent over a second geostaiionary satellite using the C band
frequency for the base station-to-satellite up-link and the C band
frequency for the satellite-to-nobile platfornms down-link. is 5. A nethod
according to claim3, wherein the inbound nessage and the outbound

nessages are transmtted using spread-spectrum nodul ati on. 6. A nethod
according to claim4, wherein the i¥Bound nessage and the out bound

nessages are transmtted using FDM TDVA nodulation, 7. A nethod according
to claim 1,pﬁ’ﬁ&fé’rogﬁﬁ’g'faﬁlac ?&ﬁ?oﬁ?ﬁ%%?@d@f?ﬁh% pssecaated sihesels T Hgr ¢ Of .t aki ng
account onl L.hput, . ages relating to differential position

i nf or mat i oﬁﬁ;{“g@okég?lﬁtﬁgi@% t only of input messages relating to noving
nmobi | e pl atforns; AVENDED SHEET | PENAU 24 May 2006 -27 taking account only
of input nessages relating to special nobile platforns; and taking account

only of inpu ssages,.relating to nobjle platforns in an _emergency

si tuation. 8.51\&%11%1'&3 PRRE t&c“’i"’ﬂ? g’r WS‘GIF‘B g aﬁbgﬂng,m%&er & fhe ﬂlétb??ggul ation
schene i SK with a Turb Canvol uti onal . Codi rate Kto rate %2. 9. A
system f%r-ggsg?‘ﬁ%aﬁ‘f S‘@étﬁv?{énglf:geogﬁgﬁgygpt tﬁ?‘séﬂgiﬂw‘y RepEHPE pl at forns, said
system including at | east one geostationary satellite, a base station and
a control centre, the io systemfurther conprising:

4, A method according to claim 2, wherein:
the inbound message is sent over a first geosfationaiy 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 establishing a plurality of geographic regions gﬁgfngﬁgé upon at
| east one of beam coverage areas of the at | east one geo P y
satellite and traffic | oads associated with each said region; neans for
sendi ng an i nbound nessage, fromone of said plurality of nmobile is
platforns, via said at | east one geostationary satellite and the base
station to the control centre, said inbound nessage including spatial
information for said one nobile platform neans for consolidating, by the
control centre, of the inbound nmessage, to thereby reduce a traffic vol une
of out bound nessages associated with said i nbound nessage; and 20 neans
for sendi ng out bekinghcomaiaal esinshe el bl tiidaipbdemenB pRifiriigtad | nbound
nessage, via the base station and the at | east one geostationary satellite,
to a sub-set of tasag doopdntioall idfVinpdf ni¥bieh @elitingtth GfobBe ple@drls Sibn set of nobile
platforns being in at | east one of (a) the same geographic region, and (b)
adj acent gewgreaplyisituati@gi on(s), as said one nobile platform 25 AVENDER
SHEET | PENAU 24 May 2006 -28- 10. A nobile term nal adapted for use in a
system for comunicating data anong a plurality of nobile platforns, said
systemincluding at | east one geostationary satellite, a base station,

'sai d nobisl . Aarethiot adcordinglio alano$) twherkin demiodelation beemmdil QPSK with aifekd  conpri si ng:
means for determning, for one of said plurality of nobile platforns on

whi ch 5 t Henyobisiohad Codingmatevdlo iets % ocat ed, spatial information 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 - :

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 re&uce 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 satellite, to a sub-set of
said plurality of mobile platforms, said sub~sét 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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nobile platfornms are distributed, the geographic regions t}gwa%zggéoendent
upon at |east one of beam coverage areas of the at | east “one-geostati onary
satellite and traffic | oads m associated with each said region; neans for
determ ni ng, dependi ng on said geographic region information, transmt
paranmeters for sending an i nbound nessage; and neans for sending an the

I nbound nessage, using the transmt paraneters, via said at |east one
geostationary satellite and the base station to the control centre, said
15 i nbound nessage including the speé8ral information. 11. A nobile term nal
according to claim 10, the nobile termnal conprising a Cband term nal

i ncl udi ng 3R Amobiltnteriea) isdagted, fovomse imb sypésn fop feorigunitBiing detedanacdiapt ed (a) to
transmt a signal having a bit-rate between 300 and 2400 bps, and (b) to
receive a # of mgbileplatipgnsasaid systena ineluding stdest otd gaogatiorark prtellitaer ei n t he
transmtting and the receiving is perfornmed in a hal f-duplex manner at RR
12. A nobi basestation sqid mobitedemiialayd p eontbkdentrel (e mpbile tavpiballcemprsingi nal f urt her
conprising: ~means for determning, for said one of said plurality of

mobi | e pl at f or ncansdordstergtiniog fortoae pbisid Murelgy of meltile phtfbysanadichat | east one
of ; AMENDED SHEET | PENAU 24 May 2006 -29- (a) a speed of the nobile

pl at forn§ He&opipterpingeslgeatadapeial infpiration fr thamobilephaformbi | e pl at f or m has been
al l ocated by the control centre; and wherein: said neans for sending the

i nbound nessageMeas fiYrredsing defopnaten, thomsthe donthlecentse vin o deastewsage dependent
upon said at |east one of the speed of the nobile platform and the

geogr aphi c83oegiopxy satellite, regarding a plurality of geographic regions 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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13. A control centre in a systemfor comunicating data a @@pﬁ? éurality
of nobile platforns, said systemincluding at |east one g% onary
satellite, a base station and to said control centre, the control centre
conprising: neans for establishing a plurality of geographic regions
dependent upon at |east one of beam coverage areas of the at |east one
geostationary satellite and traffic |oads associated with each said

regi on; means for consolidating an i nbound nessage fromone of said
plurality of nobile 15 platfornms tozd-hereby reduce a traffic volunme of

out bound nmessages associated with said inbound nessage; wherein the

i nbound message i ncl u@sspepiif thanobitdphitiomi; m@n for said one of said
plurality of nobile platforns, and nmeans for sendi ng out bound nessages
dependent upon the co(ekiogapiiciesiobiowhith theBsbiRgEatfond s bdigallagal st ation and
the at | east one geostationary satellite, to a sub-set of 20 said
plurality oby#obnid colratafidwhesin: sai d sub-set of nobile platforns being in at
| east one of (a) the same geographic region, and (b) adjacent geographic
regi on(s), as saéall mems forcbading thé abdhad messhde is Autien idapled cesdnd ¢heaccording to
claim 13, the control centre further conprising: AVENDED SHEET |PENAII 24
May 2006 & 30bound pwssage depentiettapon sidag lasttoné af the speéd éfahd metde platforone plural ity
of nobile platfornms as a function of spatial |ocations of the nobile

pl at f or ms; @A dhegewrwphié wgiomst abl i shing a plurality of geographic regions,
each of which contains . an associated sub-set of the plurality of nobile
platforns, to thereby bal ance, between the 5 plurality of geographic
regions, the traffic load for each of the associated sub-sets of the
plurality o3 Arrentrablénre imé sistewnrfmscommunicating data among 2 plurality 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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15. A conmputer program product including a conputer readaglsgggﬁhgn1having
recorded thereon a conputer programfor directing a proc My execute a

met hod 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 regi ons dependent upon at |east one
of beam coverage areas of the at |east one geostationary satellite and
traffic | oads associated with each said region; 15 code for sending an

i nbound nessage, fromone of said pbawrality of nobile platforns, via at

| east one geostationary satellite and a base station to a control centre,
sai d i nbound negEangdoridaeimindigrgotslgmfiic &lad forfilerpiadlitoef nfobile phafomhsene nobi | e

pl atform code for consolidating, by the control centre, of the inbound
message, t &fmpiionebspatial nchiiows ofithe malfif pletformk;and of out bound nessages

associ ated with said i nbound nessage; and 20 code for sendi ng out bound
messages dependawsens dyestaliishingoqisadity dfzbediphin oagiong) eabo§ wilijeh coufaias t he base
station and the at |east one geostationary satellite, -to a sub-set of said
plurality &fasspplied subgskiaf fhe phrslity ofinchils plotfamt, tothenatptiialasceHetntebrohers bei ng i n at
| east one of (a) the sanme geographic region, and (b) adjacent geographic
regi on( sy, pluslity af grogyaphic nagityis] the fpiffzat ibairfon cadtbofAMEINDERL GBS of tREMAI | 24 May
2006 -31- 16. A conputer program product according to claim15, the program
further copielitypithe mehdldplatfayms.det ermining a total traffic load for the
plurality of nobile platfornms as a function of spatial |ocations of the
nmobi l e platforns; and code for establishing a plurality of geographic

regi ons, each of which contains an :
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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S associ ated sub-set of the plurality of nobile platforns, #ﬁ E%ﬁéeby
bal ance, between the plurality of geographic regions, t he* ey | oad for
each of the associated sub-sets of the plurality of the nobile platforns.
17. A computer programfor directing a processor to execute a nethod of
communi cating 1o data anong a plurality of nobile platforns via at |east
one geostationary satellite, said programconprising: code for
establishing a plurality of geographic regi ons dependent upon at |east one
of beam coverage areas of the at | ea8t- one geostationary satellite and
traffic | oads associated with each said region; 1s code for sending an

i nbound nes$&dEompies pogHHE PEotucs agcerding torckaim 13 the progusmifirder coppiisiigr ns, vi a at

| east one geostationary satellite and a base station to a control centre,
sai d i nbound nes &§¥l§ér idptermiving ddota Fafie toed fonthe plutstiiy ohmebile platirgls $de nobi | e
platform cqde, for consolidating, by the control centre, of the inbound
message, t o iR ahipatia}l lacatiens oihe mobyle platfops @b of out bound messages

‘associ ated with sajid i nbound message; and. 20 code for sendi ng out bound
nmessages dependeﬁlegﬁ@ﬁmFﬁﬁg&BH@%WPB@P@Hﬂ%ﬂEﬁWﬁGmﬁé§E@éb?mwmﬁmthe base
station and the at |east one gfostationary satellite, to a sub-set of said
plurality® oSG s&-551 ofithegiriity atmebile plstiarms, to therpppbaiaceypewsaihts bei ng in at
| east one f (a).the same. geographic region, and (b) adjacent geographic
regi on(s), PQE‘“&‘)&P%E"B&?@’ c f=éhe&la§£f1%#rﬁrez®°/&mm@ﬁéﬁﬁs offtiAU 24 May
2006 -32- 1 conput er program according to claim17, the program further
conprising:ﬁ@ﬁﬁiaﬁ"mgg?@?ﬁT%‘ng atotal traffic load for the plurality of

nobile platfornms as a

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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function of spatial |ocations of the nobile platforns; an d r
establishing a plurality of geographic regions, each of w%ﬁ@%wggﬁ?ains an
e 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 the associated sub-sets of the plurality of the nobile platforns.
AVENDED SHEEP | PENAU

-37.
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
5 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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