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~ (57) Abstract: A system for communicating data among a plurality of ships is disclosed. The system comprises means for sending
o an inbound message from one of said plorality ships (501), via at least one geostationary satellite (503) and base station (505) to a
+ i - control centre (507). Spatial information obtzined from the control messages is consolidated by the control centre (507) to reduce
traffic volume of outbound messages associated with inbound messages. Consolidated messages are then sent via base station (505)

- and at least one geostationary satellite (503), to a sub-sct of said plurality of ships, wherein sub-set of ships are in at least one of the
same {2) geogtaphic region, and (b) adjacent region(s), as said-one ship. . : : ' ‘
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The discussion contained in this "Background" section relating 'to prior art
alrangements is based to some degres on documents or devxces which form pubhc
k:nowledge through thelr respective publication and use. Such should not be interpreted
as a representation that such documents or devices in any way form part of the common
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The most successful mobile tracking system worldwide is the Qualcomm
developed Omintracs ™ service in North America, which is cun:'ently supporting in
- excess of 250,000 long d_ista_nce trucks. Using existiﬁé éeostationary satellites the service
was launched in the early 1990’s and later succeséfully exported to both Europe
15 (Buteltracs) and Japan. A marine terminal version teﬁned Boatracs ™ was also launched

a few yearg later and has now estﬁblished market base of about 80,000 units.
In- Fisheries vessel management, various satellite systems have been
_implemem_:ed for vessel tracking, of which the Inmarsat C ™ system has been the most
- _wi‘dely deployed. In excess 15,000 fishing vessels worldwide are currently tracked using
20 various satellite systems and-merchgnt ship owners are using satellite-tracking networks

for fleet management purposes.

j‘hese satellite networks have demonstrated the capability df providing robust,
and reliable éommunxjcations with & uniform high quality of service over a wide area.
This has been a s1gmﬁcant commercial advantage over terrestrial radm competitive

25 products even in developed counincs such as the United States
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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 historically been used for managed
and leased communication services, point-to-point and point-to-multipoint connections
and provides cost effective satellite communications.
Summary
Disclosed are arrangements which provide a cost-effective and pseudo-real-
time communications service to mobile platforms under most weather conditions. The
arrangements make use of use geo-synchronous satellite(s) operating in concert with base
station(s) and control centre(s), and use message communication and rebroadcast
techniques in order to provide the mobile platforms with a continuously updated picture of
mobile platforms traffic in their "local" area.
According to a first aspect of the present disclosure, there is provided a method of
- communicating data among a plurality of mobile platforms via at least one geostationary
satellite, said method comprising the steps oft
- 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;
- sending an inbound message, from one of said plurality of mobile platforms, via at

least one geostationary satellite and a base station to a control centre, said inbound

- message including spatial information for said one mobile platform;
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f 500 (57) Abstract: A systemfor communicating data anong!&pha®0fty of
ships is disclosed. The system conpri ses neans for sendi n%s an i nbound
nmessage fromone of said plurality ships (501); via at le 4 My 900
geostationary satellite (503) and base station (505) to a control centre

(507). Vﬁg@gjggimg nfornmation obtained fromthe cont rcﬂg@@(ﬁg%l S

consol i date y the control centre (507) to reduce ol une of
out bound nessages associated w th_gnbound nessages. Consolidated nessages
are then sent via base station (505) and at | east one geostationary

satel lite (S583kolidfin hg%ﬂ%ﬁé%m lt%g{rg,aﬁtu{eg{)n%%do;m%%ig%stp poerein sub-set

of ships are in at | one o0 geograp eglro » and (b)

adj aceptg .94 : ' ' epl acenent . Sheet . 10 July 2006 24 May
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| DENTI egﬁa}k%d Field of the Invention The present invention relates
generally t0 a satellite systemfor identifying.and tracking vessels on

t he hi gh seas. . kground The di,scussi on coptained. jn this "Background"
section rel at isﬁlgdlgg%ﬁr |°3?Eé’?etssag5? ﬂgﬂﬂé’%%%‘c‘%o"l CHEPLE ‘%ds‘(’j‘h‘%“’ﬁggr ee on
docunents or devjices which fqr upl ic know edge through their respective
publ i c ST EEHE dﬁ%gg‘ge%wnfﬁ‘gﬁ%g e gepgniinnanesptellite, o pspbesent ati on
that such.docunent.s or devices in any way formpart of the conmon 1o
gener aféil?ﬁgﬁﬁéﬂgr@i‘?ynoﬁrﬁgb‘ platfqmms, syjdsubiseiceisnebile platimms heingwi ng system
wor | dwi d? is the C%Jagl omm devel oped Omintracs TM service in North Anerica,
whi ch #sleagh paRaty J%ﬁoﬁamenéquﬁﬁph&(éﬁgmoﬂmtm adiecens rgpogiaphignce trucks.
Usi ng exjsting geostationary satellites the service was |aunched in the
ear |y FEEUS. 3579 ercmobilppladfermyl |y exported to both Europe is (Eutel tracs)
and Japan. A marine termnal version terned Boatracs TM was al so | aunched
a few years | &ceerdingdotmasthanespest aftthi phesenindisdeturdyabere af pabvaded 80, 000
units. In Fisheries vessel nanagenent, various satellite systens have been

a system for communigating 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 l"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 ‘controi centre, of the inbound message,
- to thereby reduce a traffic volume of outbound meéssages associated with said
inbound message; and

means for sending outbound messages dependent upon the consolidated
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i npl enented for vessel tracking, of which the | nmasat C TMI&Gyuix 2€086has been
the nost w dely deployed, In excess 15,000 fishing vessels worldw de are
currently tracked using 20 various satellite systens and net R8s hi p
owners are using satellite-tracking networks for fleet nanagenent
pur poses. These satellite networks have denonstrated the capability of
provi di ng robust, and reliable comunications with a uniformhigh quality
of service over a wide area. This has been a significant commerci al
advant age over terrestrial radio conpeBative as products even in devel oped
countries such as the United States. Replacenment Sheet 10 July 2006 24 May
2006 24 May 2006 WO 03/046603 PCT/ AU02/ 01591 -2- Historically satellite
" networks have been regarded as relatively expensive in terns of term nal

equi.p neﬁﬂ)oﬁﬁtﬂnﬁhsragé,_rma fHRHaad &t@ﬁkﬁi _arﬁpﬁﬁesat 1438CEY e%@k‘éﬁ&?a?? s&t@llit‘é, 6 _h nol ogy
have all owed dramatic reductions in both cost e% enments as seen with npdem

satel |14 euhaacoPBas ShuraRy siboi phatorkBDIde 3L b HEEY plabfiimé GVES) ‘such
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as Inmarsat, use the L and spectrum V\,Ih%C imte t a 30 Mz
spect I ugBiak AR edst Sndb(a) Y sime S .Jggi t hd06) SHALEH W de kit her

regi onal lgéatel I iete 'Irllet V\gll) ks %ﬁlgﬁ%g@%ﬁg tﬁﬁ‘s&d,z@g@g#eﬁgﬁ%%be@%i C system
‘This | |1:;gg{( b 5;‘?1 S |ﬂ3 G, ted in relatively expensive airtime costs.
The C bah gsge%%%&{nw toleéﬁ "has historically been used for managed
~and | eased conpuRARLIt9! M CES, | (L 0-h0] At 0L ul ti poi nt
- connections and progi dggétcﬁ%rsd_tsﬁgt?foé@%%Sésngfj%ﬂolgérg?@g%?%%@?%%g Sunmmary
- Di'sclosaehity et NagRR 15 W & PERKHIHOR SAMuRGLSE dLE afibffgPs cudo-real -
“time comruni cations service. to nobile platfornms und&r nos at her -

per At T e B R VA BN e use
Messageaklli]al kaat | oiiod) daid SRMOBIRS ¢éklinal and .a control centre, the mobile
terminal comprising:
~means for determining, for oﬁe of said. plurality of mobile platforms. on
which. the mobile termivial is locaied, spatial information for the mobile platform;
means for ree_eﬁing information, :from the control ccntf:e via the- at least
~ one- g_eosta_tidnary satellite, regardmg ap;lurality of ‘.geographic regions ac_r-dss which
the mobile platfdﬁns are distributed, the géégraﬁhic regions being dependle_i_lt'.upon
 at least one of beam covéragé- areas of the at least one geostationary satcili‘t_é?nd
traffic loads assoéiated'withieach’s_;iia rcfg-i'dﬁj | | a
means' for determ1mng, _ 6épéhiiing "_()1:.1 said geographic regwn
infbfmati'on? iransnﬁt'pérgrﬁg_tgrs' for -géx@diﬂ_'g_ an-inbdund'mfcssag_e; ami | |
means for sending thc inbound mes_sa'gc,‘ ii‘siﬁg. the traﬁsmii 'iiar__a'ﬁiéte'rs,' 7
' via said at least one geostatioziafy éat_eﬁite"aﬂd the bas‘e'-étatibn_ to thé,ct_)ﬁtml i;éﬁt_re,
said inbound message inc1uding’&e spatial infcifmatioh. o
_' There 'may_be"pro&idgd- aC-band fermi_nal' including an antenﬂa havmg a
nominal gain of 18 dBi, and adapted (2) to transmit a signal haﬁng{-é ,?bi.t-frafé

between 300 and 2400 bps, and (b) to receive a signal
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technl ques in order to provide the nobile platforns with aledMt 4998 ousl y
~updated picture of nobile platforns traffic in their "local" area.
According to a first aspect of the present disclosure, the?‘lel\”?yszoﬁfjovi ded a
met hod of conmuni cating data anong a plurality of nobile platforns via at
| east one geostationary satellite, said method conprising the steps of

est abl ighioR@4gedd ural ity of geographic regions dep?,%(cﬁépya@gggﬁ | | east one

of beam coverage areas of the at | east one geostati te and
traffic | oads associated with each.said region; sending an inbound
nmessage, fromone of said plurality of nobile platforns, via at |east one

geost at ilowingya siatat betweemn tl ta6DRES wiepdih @i frhsmitiapbhe kh&%@éﬁrﬁ said
i nbound nessage including spatial information for said one m)gl

pl at f or rip pEidminrdavieidut i8€h diptékedul y 2006 24 May 2006 WO 03/ 046603
- PCT/ AU02/ 01591 -3- consoll dat| ng, by the control centre, of the inbound

"~ message, to tABoeBYcIHOAUREa anbbiR! {drkind! te@ffoPH'ISQQHnéj SRR associ at ed
wi th said i nbound nessage; and sendi ng outbound nessage ependent upon

t he congehinflaictng ﬂb@%ﬂﬂ)ﬂg@iﬁﬁﬁﬂ%ﬂ otV[B@bﬂé]@ Hﬁ&%ﬁ%ﬁ%}&&ﬁﬂ u&lﬁ at | east

one geostationary satelli to a su ural.l nobi | e

plat for s jeasbhl %H&tﬁﬁna sz{fgllﬁ'té Pabgils% d§t9t&61§ B Bdphil tel%mllleﬁuf gone of ( a)

t he sane geographic region, acent geographic gion(s), as said

one nnbbb,gr(glc@ﬁt{.@rtﬁ@m%ﬁtp{e% o@ﬁﬁﬁné]er aspect of the present di scl osure,

there is. prow a system cating data among a plurality. of
T B el O SR B o R SR
o AR 3 Pt i
geostatjopary satellite 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 incIuding at least one geostationary satellite, a base siation
and said centrol centre, the control system comprising: .
means for establishing a plurality of geographic regions dependent upon
at least oﬁe:of beam'cover_age areas of the at least one geostationary satellite and
* traffic loads associatcd with each said region; |
. means for consolidating an inbound message from one of said plurality of
moblle platforms to thereby reduce a traffic volume of outbound messages
associated with said inbound messag_e; wherein the inbound message includes

spatial information for said one of said plurality of mobile platforms, and
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traffic | oads associated with each said region; neans for Y&hi39§6an
i nbound nessage, fromone of said plurality of nobile platforns, via said
at | east one geostationary satellite and the base station 24M2% 4986 cont r ol
" centre, said inbound nmessage including spatial information for said one
mobi |l e platform neans for consolidating, by the control centre, of the
i nbound nessage, to thereby reduce a traffic volunme of outbound nessages
associated with said inbound nessageggand neans for sendi ng outbound
messages dependent upon the consolidated Repl acenent Sheet 10 July 2006 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, 5ahd SHR8§HoO HHRId e| in. at | east .one of (a)

t he sane geogr aphi cer egigod;llft ané1 %?Aag%% g{é‘gé?ﬁdelstegg(glaﬁ% Sg?se"gﬂg%‘ﬁ?s), as said
one nobijusui ; [ ‘ r pect of the pr t disclosure,
“there is pr ov?ltgg%ég’]w%g%%&ege%t%gna q%%%p’te%s , ygrgeagtgtl?rﬁrgs%%l emfor ,
comuni i - . ral ity of nobile platforns aid system
el udi g abehetBt g BRI o potiRiasdptordls Y potes ol el i, “Lai d

nmobi | e -na a contraql .centre, the nobile terminal conprising: neans
f or det{éerqw&ﬁn%t, ?e%gtr %Bhe° 01(28 theqsam \geagtaphic oreeiamy; and E@aﬁ‘iféﬁ’%. on whi ch

t he nobj termnal 1s |located, spatial information for the nobile _

pl atmr%@f@gﬁﬁgﬂgigp(ﬂb,&seﬁ ?Hj”flﬂtflger% 8h, fromthe control centre via the
at | east onegeostationary satellite, regarding a plurality of geographic
regions across which the nobile platforns are distributed, the geographic
regi ons bei ng 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 determ ning, depending on said geographic region
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information, transnit paraneters for sendi ng an i nbound ne$&dde2006nd neans
for sending the inbound nessage, using the transmt paraneters, via said
at | east one geostationary satellite and the base station 19MBR9% ont r ol
centre, said inbound nessage including the spatial information. There may
be prowsiadgsds Pand term nal including an antenna ' nom nal gain
of 18 dBi, and adapted (a) to transmt a signal hayg%dhgt&glﬁ??lr ate between
300 and: 2400 bps, and (b) to receiye a signal Replacenment Sheet 10 July
-2006 24 May 2006 WO 03/046603 PCT/ AU02/ 01591 -4 having a bit-rate between
11 to 64 kps, AshRaRk Mo tA6hEF S Jet the 8o ot OpioSidBe sl or med
W t hout using a diplexer. Al gﬂg’ fﬂ sctflog’é%&?s&lg&?m |’ﬁllée\f% ggﬂéoﬁla gdapt ed for
use in gofpilef Prozfim LGk ural i bile

mipiief Bk g{rinﬂiﬁw@nc El ?J%g %g%ot fbr ?Amgleamgcil&ug’{ai %1% r&rorc[& a

pl atforns, said Syst east one geost ary satellite,

b t i i i ] .and t | t h bi |

tZEE ﬁa‘?ﬁ%fgﬂ‘p?‘?@’i‘%‘@ﬁ%”gﬁ?ﬁf E‘?p @%%%‘?”-a? ﬁ°g°?§’%r<'>l5 13 oeﬁf:é"eu?ﬁff Iaigﬁe °§|q§f ai ity of
nool | e o | .. MDDI |.e [ nal. | cate sSpatl a

Lo ra kDt Ote b ol B tnoic BT i Plea@ B e R 0L

nmessage, | east . one geostationary satellite and the base

\.2 Sal.d at
station S?%ﬂl%h%%@mfo%?ﬁqge, sai d i nbound nessage including the spatial
i nformation. Acgcerdi t.o anot her _.aspect, of .the present disclosure, there
i s provided amﬁ%%ﬁﬁ%ﬂ%s%?ﬂﬁmgﬁo geopaphir faginns fupgn plepstRea anong a

pl urali tﬁ of nobile I atgdgams, said systemincluding at |east one

geost at CbRE QUTREe ?‘gaé, ol thgat deast gn¢ gRostatigppry sptgllitkcord: Botfie deadse, t he
control system conprising; neans for establishing a plurality of geographic
r egi onsaﬁéﬁi@?&me@bwwom

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

code for co;isolidating, by the control ceﬁtre, of the inbound message, to thereby
reduce a traffic volume of outbound messages associated with said inbouﬁd 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 pr&sént disciosure, there is provided a
- .computer prograin for directing a processor to execute a method of commuﬁicating data
among a plurality of mobile platforms via at least one geostationary satellite, said
program coinpﬂsing: _
code for establishing a plurality of geographic regions dependent upon at least

one of beam coverage areas of the af least one geostationary satellite and traffic Joads




. Replacement Sheet
at | east one of beam coverage areas of the at |east one ge&iué}t?QQﬁary
satellite and traffic | oads associated with each said re neans for
consolidating an i nbound nessage fromone of said pluralit 4%?3{20,9@[)' le
platforns to thereby reduce a traffic volune of outbound nmessages
associated wth said i nbound nmessage; wherein the inbound nessage incl udes
spatial information for said one @f said plurality of nobile platforms, and
Repl acenent Sheet 10 July 2006 24 May 2006 -4a neans for sendi ng out bound
nmessages dependent upon the consolidated inbound nessage, via the base
station and the at |east one geostationary satellite, to a sub-set of said

pl uraggswa@a“ﬁ@p%hgm@@ [,orms, said sub-set of nobile platforns being in

at | east one sanme geographic region, and (b) adjacent

Tur'y 2006 24 THS s obuiipus Rhugbe-pess l/i%ﬁ?f’%%@?? gﬁr&bf?af BRRIF Lo anot her
rovided a computer program

' - d |
. S?ggﬁzztﬁ%ncrpgﬁl nf%“&Sﬂ%gﬁ%éﬁﬁ#%%ﬁ%qﬁwﬁE%F@ e SiAfon ?8@5‘?%88‘31 ¢ her eon a

conput er.. pr m for .dir or ocessor  to execute a method. of

conmuni ZtH ﬁc%n‘gﬁjtega%cﬂﬁ PWQ”@%P’&?RW: via at |east one.
~geostati onary teI | i te sal program corrprl Si ng code for establishing a

plurality of g% g gioiis conibeminiof thsdnboand message, toriherelyt  beam

cover age, ar eas,_of the | east one geostationary satellite and traffic

| oads gfﬁ‘é‘%efl‘aﬁeaolwnﬁﬁta@&@ﬁn drrgages grseniated: wesaxc(\;nboyeﬁmmwd nbound
nmessage, fromone of said plurality of m)bl le ‘
S ¢ 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
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platforns, via at |east one geostationary satellite and a thi® 2P@tion to a
control centre, said inbound nessage including spatial information for
said one nobile platform code for consolidating, by the C%S‘H\P?y(ﬂm%entre, of
t he i np@AIP46se85sage, to thereby reduce a traffic vebwagendisgut bound
nessages associated with said i nbound nessage; and code for sending
out bound nessages dependent upon the’ consolidated i nbound nessage, via the
base st atd nd the at Jl.east one ostationary satellite, to a sub-set of
sai d pl 3‘% ?tﬂ{} %‘f“erﬁ%BFP%hlst%ﬂqﬂom,%sﬂéﬁae%mQ hiGTegippis) ® 91he3%r ms bei ng
in at Ieasﬁ. one. of (a) the same geographic region, and (b) adjacent
geograpl‘ﬁ"e l}eé’éqtfﬁ?ﬁ?s), as said one nobile platform According to another
aspect -of the present disclosure, there is provided a conputer program for
directing a (Itaamssis of heapwentinngrealspedisobndedbf communi cating data anmong a
plurality of nobile platforns via at | east one geostationary satellite,
said priddetiesedntion of theyDrasdees or establishing a plurality of geographic
regi ons dependent upon at | east one of beam coverage areas of the at | east
one geost at i oA pr swretibedimenisiof thafpiésent|invedtiorReiil o bedescibegtby 10 Jul y
2006 24 May 2006 -5a associated with each said regi-on; code for sending an
i nbound weysd agrenplé ordynwathaefofenseto dhectinipahyidg BfwiRbith hida} at f orms, via at
| east one geostationary satellite and a base station to a control centre,
sai d i nbound Rigssaghows @l Bifchab Mgkl dfNf QyEBLT AN Whlth &R gisa gedmobi l -
pl atform code for consolidating, by the control centre, of the inbound

: mssagemmumg:[&bkchﬁ@wlﬁﬁbé fa ic volune of outbound nessages
associated with said 1 nbound ﬁeé@g&e; and code for sendi ng outbound

. ages, d : ‘ .i nbound ia.the b
Stat, on and t g ap 4 RAh e ST AR Rk ARt ot SRS BB deiedS, "7 sai d
Ple;;?d B%re%hg{gpobﬁi%éhfl g’;]feg[ mios?hﬁys;gbget. of nobile platforns being in at

Fig. 3 depicts MCC processes referred to in Fig, 2;

‘Fig. 4 shows a two satellite arrangement relating to communications between a
ship and a base station;
Fig. § shows a scﬁemaﬁc diagralﬁ of a first arrangement of the disclosed
15 communications éystem;
: Fig. 6 depicts geograpﬁic regions and shii)s allocated to the regions, as
detérmined by the control centre; and
| Fig. 7 schematically illustrates the mobile téamiﬁal architecture.
 Detailed Deseription including Best Mode
20 | Where reference is made in any one or mo_fe of the accompanying drawings to
steps and/or features, which ha‘},e the same reference numerals, those steps and/or features
have for the puposes of this descriptio_ﬁ the same function(s) or operation(s), unless the
contrary intention appeats.
The digclosed system is an Automatic Re-broadcasf System (ABS, which allows

o » 'igforuiaﬁon. regarding -a vessel’s identity, position, course, speed.and other relevant.
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24 May 2006 WO 03/046603 PCT/ AU02/ 01591 -6- of (a) the saluyet¥§8 aphic
regi on, and (b) adjacent geographic region(s), as said one “rlp)bil

pl atform O her aspects of the invention are al so discl osetf ayl??rﬂpgf

. Descriyoioan4seds t he Drawi ngs 5 One or nore enbodi mnenperatoddi®ipr esent

i nvention wll now be described, by way of exanple only, with reference to
‘the acconpanying drawi ngs, in which:”"Fig. 1 shows a functional diagramof a
system i,n. which tﬂ?e di scl osed conmmunications techni que can be practiced;
Fig. 2 iufommation o by segt wmthisr shipsindheen, aerld 63 toghorpeFhatsygemaliscioses syst em
described. 1o in relation to Fig. 1, Fig. 3 depicts MCC processes referred-
to in FiSHP toshorefransmissionssent ever incbovad sdttllitedinks toawagemeddse Statiats thef t 0
~communi cations between a ship and a base station; Fig. 5 shows a schematic
di agr amtete glaaj generallyr usinge teerwstrialf linkse taliaskastere Contlsl CEMMEUMMCEY fINS Syst em
Fig. 6 depicts geographic regions and ships allocated to the regions, as
det er mi pextedsingt he control centre; and Fig. 7 schematically illustrates the
nobile term nal "architecture. Detailed Description including Best Mde 20

Wier es 1 ef er erlig. i1s seBélaol filustite ONE Sstel'cBniRft tiﬁ‘ewﬁl%ﬁoﬁgaﬂéé&%ddra"“ ngs to
a
t

steps and/or features, which have thé sane reference nunerals, those steps

“and/ or tasinieRion aMEod i%rd&élﬁ;eEUfﬂg.sfalesingon'éesdaeﬁ&&lt,e‘%téff’tg%mgﬁsﬁg:f‘; The

function(s) or operation(s), unles rary trntenti
~ discl osggly | t | € Re-hroadcast st em (ABS),, .whi ch al | ows

25 i'nforrralfglﬁg%tq?éeb ar%@.ﬂ’ %éﬁ?‘ﬁ%&%@ﬂ?@?ﬁéwﬁ?ﬂm&m@& speed and
other ¢ RheYaA-FE aRE e b A6 cole 211 Y 2006

Fig. 1 shows a functional diagram of a system 500 in which the disclosed

10 communications technique can be practiced, A ship at sea SOi cox;amunicates on an up-
link 502 with a satellite 503. 'fhe satellite 503 forwards the aforementioned

‘ rcommunic?tion as depicted by an arrow 504 to a base station 505. The end-to-end
gommunicatidn between the st_lip: 501 and the base station 505 is referred to as an “in-
bound” communication as depicted'r by a dasl;ed aﬁow 512,  An “out-bound”

15 communication would be a communication in the opposite direction as the dashed arrow

-512. |

- The base station 505 communicates, as depicted by an arrow 506 with a control

centre 507. The control centre can be a Master Control Centre (MCC) if there are 2

- number of control centres in the system. The control centre 507 processes the received.
a0 information, and. communicates the processed information, as depicted by an arrow 508
. mth fhe base station 505. The base station 505 forwards this processed information, as
' dep_icted byA an arrow 509 to the satellite 503, which forwards the information, as depicted

by an arrow 510, to a ship 511. 'ﬁw communication depif;ted by the arrow 510 is reférred

L ) to as a “down-link” wmmunicaﬁon.whﬂe the communication depicted by the an'ow 502

- _-2’5 is referred to as an “up-link™ commnication. The end-to-end communication comprising




-~ 511. Thé
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24 May 2006 WD 03/ 046603 PCT/ AUD2/ 01591 -7- information t1dsty 208t to

other ships in the area, as well as to shore. The system d?iﬂglg,%gg ship to

shore transm ssions sent over in-bound satellite links to il Base

St at i oWE0 031”6603 r out e data, generally using terrestrigdrAgoaksert o a Master

Control Centre (MCC) for processing. 5 Fig. 1 serves to illustrate the

system context in which the discl oseB~ communication method is descri bed.

Fig. | a{y?o h&é@ggucdg %nu_ er, of terns used thro”ughout_the i

speci fi cHE"BIE ppd e ogy 0dp eferird. 9cs nauichonndl heomamynisation, {kis, up-

| ink, down-Ijnk, base station and control centre. Fig. 1 shows a functional

di agr am RAn&Ine shoegioshiy dirpctign. The endetoetind somsadication emprising twtupdink t echni que

can be practiced. A ship at sea 501 conmuni cates on an up- link 502 with a

sat el | i t ¥02506. thdewnlittke$Q4i is aeftd@] fooasvitn-Bsurd eonmnizaton danbeng @oamuNi cat i on

as depicted by an arrow 504 to a base station 505. The end-to-end

comuni cship-shordditasten t he ship: 501 and the base station 505 is referred to

as an "in- bound" communication as depicted by a dashed arrow 512. An

"out -bound" 1 Fig AN if6H digfah S dplaSesd 00 HXpRAA bbtioh bet site

direction as thgé dashed ar?%w .51aC211.) The base s?gﬁ%ﬁﬁgg??ctggs ni cates, as

depi ct edjebotivdd i f oW t ) A centre
bad i felH0n @9@1&’;’%} o ?%@13%% 5?(% cq[n%ﬁgﬁcﬁaewﬁgz steg g%g@%lﬁal a

can be a Master Control I ere are a cont Elol

‘ _ 0 . ' : 507 . ' 20
o or T S SR TP (SO B i bbla ofiblsP S RIS B8 B et by an
processadeh of oot SEubaastll Bt betin i Sid by oo it e 03,

~which forwards the infqrmation, as depicted by an arrow 510, to a ship
%ﬁfﬁ?ﬁé’&t@@ ﬁeq"i'}% PatRigaly of BEPeNy owMech ship sanding sepssages as a

"down-1ink" comrunicatiqn.while the conmuni cati on depicted by the arrow 502
25 j dor 49 @%Sétfﬂtts ag, detgnineghyl the kespectivemiabile itesminalhe thah ship.o Aarwmirow
comuni cati on conprising Repl acenent Sheet 10 July 2006
02 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 sateilite as
: -required' by various flmcﬁo,_ns’ such as positlional reporting and so on, _
In a subsequent step 603, the satellite (eg., 503 in Fig. 1) forwafds the message to
‘ 15 a base station (eg., 505 in Fig. 1). Thereafter in a step 604, the base station 505 foi'wards
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 thé step 606 the control céntrc 507, wﬁich in the present example is a Mastes-
| ‘Control Cegtrc (MCC), processes the message, and both monitors énd updates various
20  system parameters as will be described in relation to Fig. 3. The process 600'i.s then
directed in accordance with an arrow 607 to a step 608 in which the MCC 507 sends
message§, generated as a result of processing the inqoming_ message from ship N, to the

~ base station 505.
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24 May 2006 WO 03/046603 PCT/ AUO2/ 01591 -8- the uplink 50% &tP00He
downlink 510 is referred to as "out-bound" comrunication, this bheing in a
shore-to-ship direction. The end-to-end communi cation cor’rp%'\é?ynﬁm?he upl i nk
502 armiowdeieedwnl i nk 504 is referred to as "in-boungéTagmmisgicati on, this
being in a ship-shore direction. 5 Fig. 2 is a flow diagramof a process
600 depicting operation of the syst'e% described in relation to Fig. 1. The
process 600 c es. with tep, 601N in which a nobile term nal on a
ship N (eg., @g%%%"ﬁ“g% stgp %Qiﬁ'&fsbﬁcﬁﬁa@%é@ dorwards e mpssages dg the 503 i n
Fig. 1). AHlit %\8 601M j s shown partlé hi dden behi nd the step 601N to
i ndi cat $MeHUg Svheand shbregently) it g stem @00he satellites503 forwasdsutiebroagoasts) shi ps N,
..., M each ship sending nessages 1o to the satellite as determ ned by the
r espect ithese mspages te e npmher|of ghips, Rudepistadby atwowaSt®aud 5820 Figolvs from an out put
of the step. 601N back to the input in a | ooped configuration. This arrow
602 i ndi cat es Acémdinglyeretiming t8 Fignt, iitis @sent that tensingle spaggsehitied fomsatel lite
as required by various functions such as positional reporting and so on.
In a sulixediestl is tepivaDi3; the MECS07% hich@hdng8-broa@@dis a Aufibét-of Wesdagoar ds t he
nmessage to 15 a base station (eg., 505 in Fig. 1). Thereafter in a step

604, t heeshhim b&Ydsi i o
: %ﬁ,&hﬁlrb siRESF thid il $essdeB Qo %ﬁﬁﬂﬂﬁ)f}sﬁpé ﬁ?’(?)é.g%e re (eg

507 in Fig. e process then being directe acc ance th an

arr ow 6Qeefythedth® k& brofiiast nk%sa%g&eﬁ Eg? afd ?t %@ﬁ\g{%\%ﬁ? Hg/%g ﬁi?sg% %gtggtgége whi chin

t he present exanple 1s a Master ntro t he

. nmessagey, S . S .variqus 0 system paraneters as

will be odﬁgig?ﬁpegg@sl n ré?‘g?}sgﬁgﬁdgg%ﬁ%.ﬁmé? lﬁﬁguaﬁlfi tess 600 is then directed
I n_accordance, i t n arrow 607 tg a step 608 in which the MCC 507 sends

" messages,’ ge ttg?jsa%%g]&’&'ﬁg’ﬁﬂcfss 0&@@@@@?@@%@1; Wwhighisigvatestadags from

~ship N ,fo the %@@e station 505. Repl acenent Sheet 10 July 2006 24 May

20061 ) BHPEES resesinsAnydhe waibgate depicted by the step 611 until one of the ships

- N, ..., M sends another message to the sateflite 503 by means of the respective process

steps 601y, ..., 601, wﬁch ocauses the process 600 to be directed in accordance with a
dashed arrow 612 back to the step 603.
" The MCC perfoﬁns ﬁvo functions:
15 (a) Prioritize and route data on the basis of defined geographical areas, to
required‘mote monitoring destinations in “real time”, including ships;
) Proce;ss positional data and provide Véssel Traffic Management Services
| (VIMS); ,
Fig. 3 relates to MCC functions, and depicts the step-606 in Fig, 2 in more detail.
‘ 20 The step 606 thus commences with 2 step 701 in which the MCC consofidates incoming
- message data from the ships N ... M. This message consolidation will be Mér
desgn'bgd'-belbw. Thereafier, in a step 702 the MCC monitors traffic distribution from the
' ships within its area of control, .'I‘his_ traffic monitoring function yiélds a picture to the
 MCC of how trafic s distributed geographicelly. Thereaficr, in & step 703, the MCC

o o % “updates rggion'parameters--in order to ensure that régidns are defined in-a manner that
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-9- Thereafter, in a step 609 the base station 505 forwardGhwsa0Pressages
to the satelllte 503, and subsequently in a step 610 the satellite 503
forwards (ie broadcasts) these messages to a number of sh434ay 2986 depi cted
by arrw@3B4803and 513 in Fig. 1. Accordingly, retumpgyagoeidsdig. 1, it is
seen that the single nessage emtteq froms the ship 501 is recei ved by the
MCC 507, which then re-broadcasts a Runber of nessages resulting from

processi,ng of .t al .nessa 0 a nunpber i.ps,.l.n Eig. 1 the
ships r& °??.W?§‘°t%°sﬁ CH%%WJ%&“NJE%%@@W@OMGE gt?é‘%t‘i‘f‘n%émg\/er clearly
this is extendahl e ; a broader cl|ass of vessels discussed in relation to
Figs. 5 hfitpseuenissies, %@@4@5 generates peciliary datewigeln ig alsqiporamunieptedo a st ep
611, which is await state: - 10 The process 600 renains in the wait state
depi ct edsBg theflisclasedsySEm. unt i | one of the ships N, .. M sends anot her
nmessage to the satellite 503 by nmeans. of the respective process steps
601N, ..., 60Tk MKt isloperabls bsperfoon fredabssngfifictionsbe directed in accordance
with a dashed arrow 612 back to the step 603. The MCC perforns two

f unct s onGansdlflafien offdsmr i ti ze and route data on the basis of defined
geographi cal areas, to required renote rmnitori ng destinations in "real

t | .ud AY/ I

Tlr g?fl cI %n;gbeprgnfr%égfs?%g}swﬂ%%?y Q%Elgn@ &al'?gs toq%&ﬂ%ﬂuﬂgtl gﬁze and
.d h d h
*comences w 28 & sttt drRled U BB Y ocsace

. data fromthe_ shi i s nessage. consol i dati be further
descri bed bel &% lléij'f?’él’l@ﬁg tdégrlwtlal PARRISSSeR uesig W‘%ﬁ?‘f’ﬁ‘i‘b@dﬁer%}dfl c

di stributi onuiqrqmth shlrrl)s vvlthl nits area of control. This. traffic

moni tori ng f ulQBEIIRmformaden s sgitet ure to the " MCC of how traffic is .

di stributed geographically. Thereafter, in a step 703, the MCC updates

regi 6h parameters ifelbgendr schodulinguamsl ttltaaSImssmgl @ sirdoreatier isneld that a manner

t hat Repl acenent Sheet 10 July 2006 24 May 2006 WO 03/046603

- PCT/ AU02/ 0159&11format10n for s]nps whose position relative to other ships or to the shore or

' other navigational dangers is repeated more often than isolated ships;
. Consideration of special ships which have been identified as carrying
dangerous cargoles, 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;
v Scheglulingr and transmission of other data not comprising position
20 information which may be Broadcast to all ships in a region, or to a specific ship
depending upon the nature of the data. This includes ship ID’s, cargoes, routing
.information, or any other relevant ship ~data, in addition fo general -
communicatiog — such as E-mail traffic.
o Processing of the data to identify missing data, or erroneous data or

‘25 invalid data with appropriate management to a specific vessel o identify the
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-10- balances traffic across the various regions. The resul&kh20p&gi ons are
depicted in Fig. 6. In a subsequent step 704 the MCC generates ancillary
data which is al so conmuni cated wusing the disclosed syste%MaV S
oper abye ob/siter form the following functions: 5 Congeligi@leiep of data.
Dat a Conpression by only sending differential position information, or
data that has changed since previ ou%‘*reports or data relating onIy to
novi ng vessel s, or using digital conpression techniques to conpress how
latitude and ¥49HgiofUhe éa%f@\feﬁhfhr@kghuaoma termgnal | far epacifigedata deedul i ng and
transm ssion of information such that information for ships whose position
relative to otpeafedoniisdenyingl ¢ switshshopre-defineddeshemode(sli gat i onal dangers is -
repeated nore often than isolated ships; Consideration of special ships
whi ch h®egiohdesediogeratiorisc ed as carrying dangerous cargoes, or |arge ships,
or ships that are in sone way inpeded in 1s terns of novenent - eg barges

or vessels onetow, r3ease fRQadcic® s Iﬁaﬁldﬁﬁnémﬁmbs‘sed f e eIt b data
Consi deration of shi ps vvho have been decl ared to be in~-an energency

situafion Whet[n%ugﬂﬁ ke sent nore frequently; Scheduling and
transm ssi on of ata not corrprl sing positi on 20 information which

may be,broadcast_t all shi lon eC|f dependi ng
upon the nature of @Wﬁﬁ“f‘#@ ?‘W Jh%@esﬁ?eb r“bfg'@?“ ting '
i nformation, or any ot her rel evant ship data, in addltlon to general

cormmuni cat j orPertingafdn thekarea sad adiscemiprept.  Processing of the data to identify
m ssing data, or erroneous data or 25 invalid-data with appropriate
managendnellen datedgsees:f i ¢ vessel to identify the Repl acenent Sheet 10 July
2006 24 I\/ay 2006 WO 03/ 046603 PCT/ AU02/ 01591 :

. deliver peftinent data to harbour authorities
ST I deliver pertinent data to marine park aut!mrities
e  deliver data to--séfaty net providers such as the Australian Maritime
Safety Authority |
. deliver pertinent data to participating maritime nations e
. 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 naturﬁl:broadcast caﬁabi]ity provides a major advantage

for a satellite ABS network in terms of its operating capabilities and general information

dissemination. | |

R ~ Fig. 4 silows.a two satellite arrangement, 'parlicularly relating to communications

‘between a ship and a base station. In the arrangement 800 two satellites 5b and 5a are

- provided. The satellite 5b, which in practice can be implemented using an Inmarsat
satellite, prowdes uplink and downlink commumoauons to a-ship 803, as deplcted by

rwpecuve arrows 805 and 808 inthe L spectral band. The satellite Sb carties a frequency

: 2% _ttanslator on board, and accordmgly a8 downlink and an up]jnlc between the satellite Sb
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-11- nature of the data event through polling a term nal fUrJuyA986fic data
to be repeated or the terminal to switch to a pre-defined test npde(s);
Regi on based operations: reassign frequencies to indivi dﬁM@frﬁﬂﬁé based on
regi onvang/agsdr 5 t hroughput requirenments broadcasictdesfbi®ea frequency/s
(i.e. the fleet) consolidated information pertinent to that area and

adj acent areas Ancillary data issued2- deliver pertinent data to harbour
authorities 10 deliver pertinent data to marine park authorities deliver
data to g sion§pd ereqerformadaising she G epeatralihand. ias depitted by respectiaf et v

Aut hori'ty deliver pertinent data to participating nmaritine nations +

del i ver 4rieas\806 gad 805sThe reference momstalspasswindedswithn thet vaeibes wsaidgfesm 1s The.
MCC broadcasts information to all ships and any ship nonitoring shore
facil it iloks hivelthapagtiduber grectrdl bamiappsideqd tHeFeto, ZR1ol0m0y bbdxplataionl | i te hi gh

bandwi dth out-bound link via the Base Stations. This natural broadcast
capabi lity pr Qe siasilita Sapiidch AGraAbaes befidblen@nS@hhd if BicBSRakeor k in
.terns of its operating capabilities and general informtion I ssem nati on.

- 20 Fi-g. cAdmahaws . [ &5 ; rd i [ ating to
communi cati ons te%g?%lev%?gb?r?ibp&glﬁgﬁ%%se s%@n&éﬁkﬁﬁ@agrarﬁ%ﬁ%senent 800 -
- two sat ibs j d satel lite 5b, .which . in practice
can be ?ir?% {ggné t%é} éﬁg? %goﬁlﬂgnaﬁg?g%t sa-lu-té\if&]mlO{l é)}e!w‘f)e%%e&g@lh\é\egﬁw and
downlin l.catdn hi p,803, as icted b respective arrows
805 and K%egg%}%ﬁegoﬂ %p‘%égof Sﬁo%gﬁd{sm%tge scgggli“f Fﬁeﬁt@\é’ é%ﬁﬂﬁ@%‘s &Y r equency
25 translator on bo rOd d accordingly a downlink and an uplink between
the sat é?‘??&é("'%%‘“}% O4bdfbint Sheet 10 July 2006 24 May 2006 WO 03/ 046603

PCT/ AU02/ 01591,
L I;‘lg. 5 shows a schematic of components in a first arrangement of the’ system,

[

10 whereby ships 1, 2, and 3 sh_.are a common broadcast outbound frequency (Fr; using the
- Inmarsat satellite 5B) and{or ' (Fcl using the Intelsat satellite 5a) and another ship 9 is on
different broadcast outbound frequencies (Fp3 using the Inmarsat satellite 5b) and/or (Fes
using- the Intelsat satellite 5a). The ships 1, 2 and 3 will report their positions and
activities on an in-bound frequency (F). Ship 9 would report oﬁ an in-bound frequency
15 Fi. The ﬁ*equeﬁcics are allocated on the basis of regions and data transmission
- requiremei;t_s, with different regions having different in-bound and outbound broadcast
* frequencies. There are-regions which control inbound frequency allocationr and satellite
- (because more than one satellite 5a can operate for inbound use) and there are different
| regions confrolling the ontbound frequency allocation and satellite (because more than
20 one satellite 5b. can operate for outbound use). For inbound fransmission, for which
3 region's.are depicted as rectangles havmg solid borders in Fig, 6, Ships 1, 2 and 3 can be |
‘ ponsider_ed 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'_b_and_
-spectrum links for the ship to shore communications i.e. the in-bound communications

25 (sec 809 and 810 in Fig. 4).- The satellite 5b provides L band spectrum broadcast
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-12- and a base station 804 are perfornmed using the C spectd.hdy98Hd, as
depi cted by respective arrows 806 and 807. The reference nunerals
associated with the various up and down |inks have the pad%NaA%8¢ spectral

band ap@endédost hereto, for clarity of explanation. Ppeagad@kdid te 5a, which
in practice can be inplenented usi ng,an Intel sat satellite, 5 communicates
with the ship 803 using up and down Binks in the C spectral band, as

depi ct ed tive. art 09 d .. Conmruni cati on between the

satel | t%ﬂéré{ﬁsgfﬁg&%tshoem B°asahg}0l\£rﬁ<§?§38ﬁ826‘3? %@ ‘QI%O% hefhesatlife dapanglihe C band
spectru as depicted b respective arrows 810 and 811. Fig. 5 shows a
schenat {T@OS@G gﬁﬁﬁB‘ﬁ’é‘H{"&“)g ibﬁ’agcaﬁﬁ Ghapnely fophg shasato dip links (sopStiband 810 wher eby
ships 1,. rZF %w 3 share a common broadcast outbound frequency (+ LI using
‘the | nn@rd&d)-shnadfiitipn, dhepandéerd] bandmatellits Gy, Sbread Satepetivelya Bighi4t e 5a) and
another ship 9 is on different broadcast outbound frequencies (FL3 using

~the | nneatdd) supaers Yrpadeast ks fordfixed sitd-hip mowsitonigy factlities 13)t el sat satellite 5a).
The ships 1, 2 and 3 will report their positions and activities on an

~in-boand freqlibampstércbhtrolSeatpe D willd wilsbateoi Qkdi o?éhaﬁﬂgﬁéﬂﬁeﬁc dnaquency 15
F3. The frequencies are allocated on the bas%ﬁsﬂo regi ons arjlél dat a

~transmi SEIMA tinielioé Fop @Bohiship, 94 WhicH if da8 r§o}t it LGS ]ﬁ‘a%l{'sﬂ? vl edpkent

i n-bound and out bound broadcast frequencies. There are fegiorns which

+ cont ol isrososlakt a@vRPGYiAoRAR) KRR AOChARHEH) ilfucd RERRHRF (IBHC | "2N, On°

satellite 5a can operate for i'nbound use ere ar t regions
cont r ol lihgeddRigie@i bound frequency allocation and. satellite (because nore
than 20 one satellite 5b. can operate for outbound use). For inbound

borders i n F SBg Ml BoBRan 3 R fiersiea Fnvidnson md onaisa 11 v st
5o 3 AR sty Gal e a9l oot he C band  spect rum 11 nks for
the ship to shore, conmunj cations i.e. the inbound communications (see 809
"~ and 810, in FI%f S?%’f repprdheirpasition ead seiviy,enil dibps dre grougeds e tdgtonranbir oadcast
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-+ 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 .Iater. | | o
#5 . - The C-band satellite 5a sends the information regarding the ships position to the
master coqtrol -centre:7 via a base-station 6, The master control center 7 processes the
- position aﬁd maintains a databasefl{'of all vessel positions. ‘The processed déta is then
. disuibuteq, 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 r_eqﬁirements (including 2 second and 3 minute
xoporing froquencics). The C band link (809 and 810 in Fig, 4) has sufficient capacity to
support. a. large num?:er of shipé reporting at these high rates. In addition fo position
reports, additional data relafed to;désﬁnaﬁon, way-points and other ancillﬁry infcrrmatir.\n,T

25 and as required by IMO AIS reporting requirements, is transmitted from the ship, This
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-13 channel s for the shore to ship links (see 807 and 808 1hWuki2§064) . The
satellite 5a can also provide band spectrum as broadcast channels for the
shore to ship links (see 811 and 812 in Fig. 4). In addit?* 482 L and/ or
C bandweawmisist e (ie., Sb and 5a respectively in Fi gerafioz/@assd 1) supports
broadcast links for fixed site ship nonitoring facilities 13. The master
control centre 7 will allocate an a’s‘éi'gned operating frequency and a TDVA
time sli for, each ship, on which jt can report its position. Each ship
will rep °‘i“’t‘§sﬁ‘§§‘? BR’C‘E O%@F&Wit}e%/l‘/ﬁqﬁmonaﬂmm&te@emdﬁ?@ Ghithe and on
its all ocatefl _freﬁenpy via its allocated satellite. Ship | will report its
positi onSty {tHf e MEeClsi7 rewansbilityimallocataregions &0, 1Ante tsee Figs6) 4l the | ocat ed
frequency (F1), via the C-band satellite 5a The ships report their position
~and act i ¢hstipg fismepnehdiptibution sgtheudntailobd isrtelinond ands thiemetpoei ayprovida speci fi ¢
satellite. The master control centre 7 ensures that all ships know the
wher eaboeapgcitnfor extrt dsth tgmmbnicdtiors, ships in their vicinity, through an
out bound broadcast discussed later. 15 The C-band satellite 5a sends the

i nformation rahamispg colti] $aitRS7 AR thérPfldrOthlsrge MR of RRSHRlogeNt re: 7
vi.a a base station 6. The nmaster control center processes the position

and mai néoaling imisaED AR aldldoiihiné S ShorfiRild 4R bd PaRlfCGRRED, data i s

~ then di ufted,_via_satellite_and/o terrestri: ; er shi_ps
oan Toparia fensrni g HHE o phlte. b €120, B SRl e T° oM P

Or gani sagl _ AlLS - rti regui renents (including 2 second and 3

m nut e aatrlﬁé)gglrlé h%@?@e@ﬂéﬁ%&gs@g% o &?&glsﬁ??@?g oy rutSth%P\‘Pq:i g. 4) has

sufficie capaci to support . a large nunmber of ships reporting at
these hi%g %?@%‘.‘dl %ﬁfaaam*ﬁ Bﬁ the;mamitqring sfe) truéﬂ&r%%tera?@ag@li qsngr cgfata rel ated
to destination, -points and other ancillary information, 25 and as.

r equi'P e®!$9y4 O\A\gé’-qde%mq‘ Feythe dixetl meonitatiag sites to meermmhadatedadditionel he. shi p.
Thi s Repl acenegnt. Sheet 10 July 2006 24 May 2006 WO 03/046603

PCT/ AUOZP% n that is not necessarily sent to other ships in the region. -

This provides the most robust and "cost effective {ransmission schemes for
transferring data directly to end-users.
The data sent to the MCC 7 from the ships is then routed back via the broadca.st A_
15 channel to all ships in the region, as well as shii;s in-adjacent‘regions — as will be
discussed m more detail below. The system design allows for high priority, fast report,
transmissions to be routed fiom ione ship to another ship with a latency less than 5
seconds. | . |
The System design assumes that the cu:rent[ntemaﬁdnal Maritime Organisation
20 (IMO) antonomous ship Teporting requirements are maintained and that the system
go‘mpiexity and hence technical risk is minimized throughi well-established technique of
'_ assignipg unique satellite operating frequencies to a region. |
~ The Cband satellite link (ie., 809 and 810 in Fig; 4) provides ample capasity for
supporting position reporting and ship to shore comﬁlmﬁcaﬁons, and the L band satellite

2% links (ie., 807 and 808.in Fig. 4) prbvide-cdst effective shor_e,to ship communications.
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-14- data can be sent in tinme slots allocated by the MCC 7T10ugyiR086 r equest
to the MCC 7 by the ship. It is the MCCs 7 responsibility to allocate
regions 10, 11, 12 (see Fig. 6) and the ensuing frequenc 12 @2P%ut i on so
t he daijye os@ighsi S bal anced across the network to pr O%fjlﬁmzﬁﬁ%d ty for extra
data communi cations. 5 The master control centre 7 w then filter this
| arge anmount of information com ng1?h fromthe ships and determ ne the
appropriate gat(&_to .be %rqoadcast on the L. band &i e., 807 and 808 in Fig.
4) or C Dr{ddpqdoreporging schope ay wanaged-by L bepd op Cpand bevagieagk sansyissiggs  shi ps and
fixed nmonitoring sites. The fixed nonitoring sites are not limted to
out bouncendddimerBersench aypuldallaw £ shipde be Backisd evamovhanrit wasrunabje & reedivbut t he
mast er control center can 10 also utilize outbound C band to the fixed
moni t or i brgadsist ewre tv shipoommowigetdonaddi ti onal i nformation that is not
necessarily sent to other ships in the region. This provides the nost
“robust and ' GhsuiselbfeicinaugenientmsnBailcist OGohbomd Thme Ditision Mdiigieng dat a
directly to end-users. The data sent to the MCC 7 fromthe ships is then
rout ed Q@DMMdorhlifealio® d4H£ias loperkngCloaMNsHips Withihla &HnBS rdgfont #sin BRI ON, as
wel | as ships in adjacent regions - as WI?| be discussed in nore detail

“bel-ow. g SuRhIMBRBkHcA! LaftiEs faftfall P b P T vAh4 Ea)fel]fi]lfeqﬁfcs RO L two
transm ssions to be routed from"';one ship to another. ship wth a |atency
| ess th nds. The System desi gn assunes that the current

%@M &

I nternati “Maritime Organisation (1M)) autononous ship reporting

- requirenments are L Nt al nd that t Syst conpl exj t nd hence

" technical ris¥i S”ﬁoﬁfla&#«gz&q’i fﬁfﬁ%M?*ﬁﬁ@r%@ q‘aé’?ﬁé o
assignin ni que _satellite rati frequencies_to a regign. The C band
satel| | i iR Wifteessolyising 36 Siselosef Compuicstion Bebed Lo SWRMLIMAFAES ty f or

supporting POSi tion reporting and ship to shore comunications, and the L
band 1% ate8 P oy J44 kibpsfes; fast wpdatesow lekrgc)ogsselpasitigns; 4) provi de cost effective

~ shore.to ship comunicati ons. Repl acenent Sheet 10 July 2006 24 May 2006
WD 03/ 046603 WCT/ Alop s10alBe vessels Omni-directional low gain receive antennas are used

- o receive lower bit rate broadcast channels up to 4.8 kbps for slower updates of vessel
positions. _ -
In the case of C band broadcast chanﬁels the TDM channel generally ope@w at
15 . data rates between 11 and 64 kbps to ships antennas with a nominal' medium gain 18 dBi
antenna (vange 16 to 26 dBi). Even higher data rates are also feasible with more satellite
-power offering ciata rates up to few hundred kbps. - |
The region sizes vary dei)ending upon the Mc loadings within the defined
régions_ and can be as small as Singapore Straits Area or as large as the Southern Pacific
' 201 Ocean. The regions can be casily 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 S&stqin Arrangement |
. According to a first system amrangement, 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
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-15- The C band reporting schene is managed by L band or CGhbhh0B6 oadcast
transm ssions and in an energency would allow a ship to be tracked even
when it was unable to receive broadcast shore to ship corfaY2P? ons. The
di scl owedsadse@ngenent uses Broadcast Qut-bound Ti mepPrMigi@bsMil tiplex 5
(TDM comruni cation carriers operating to all ships wthin a defined region
fromthe base station 6. The broadd@st carriers initially use the L band
satellite links in one of two configurations: a) For larger |IMO vessels
current 39qragtcatallyslokbghon glohaltheamy illhgefaml@hﬁiiaisbn raglipleh aThel baselite vessel s
using the disclosed communi cation nethod to support data rates 10 of up to
144 kbpsdesign ysgstBinapakhase Shifivkbring (BYPKY ansdulatipnsiot inbets intdpxatBitite smal | er
vessel s Omi-directional |ow gain receive antennas are used to receive
| ower biitterfaenceheqenamsts anchaprexirsately 2880 hbSuidhantehircas bowpportdadsai es of
vessel positions. In the case of C band broadcast channel's the TDM channel

gener al |asigge3 GRS, (ﬁbbalB&alﬁi@tbandgit@mehﬁﬁggsﬁﬁrMmqo% d'aR$bdtRect PS

antennas with a nom nal nmediumgain 18 dBi antenna (range 16 to 26 dBi).

Even Bi Ghel cAidrdchipyBs »200RH2baRwWiRRS ggt(gwf)égtﬁéh‘%/g@fn%aﬁ Hs6 Likd disererP OIeET

offering data rates up-to few hundre regi on sizes vary depending

- upon th%&xﬂﬁa&ﬁeﬁcik@&ﬂix@%aﬂ@st Liaibhg, defined regions and can be as smal |
e Straits Ar

as Si ngapor ea or as large as the Southern Pacific 2c Ccean.
. The regions c e [ ted as the erationgl r.equirenents dictate.
Di ff erent .car?F%?‘é“ﬁ‘?%%‘%‘@%%@?&ﬁﬁ%@e@%ﬂ @Qa@g OMSoe cases
. 4 obal ns .. C entirely overlap with hem spherical,_ Beam high traffic
“fegi onaiﬁagfeégél.na@ Py a‘%@&%‘%ﬁﬁ%#@ﬁgéﬁé‘%w%kw&wﬁgs vell deffned satellitey st em

arrangenent, .the in-bound channels operate at C 25 band (ie., 809 and 810
in Fig. Serentigl nath dolay Hmyag aamyortinss adll be ealonlated st the MGC Bf 4. 8 kbps
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. 10 : Periodically the Control Centre 7 will determine the spatial distribution of all

vessels, to group them spatially by frequency, and thus reassign frequencies of the in-
bound transmissions, to ships as is illustrated in Fig. 6. The frequency allocated to the
ship will depend upon the lgcgtion of the ship - as has already been described above. So,
-'in_ Fig. 6, ships-in area 10 are allocated frequency Fy, in are.e.t 11, B, and those in area 12,
15 F3. 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 La;&equency F, from operating in Area 11 - is allocated
fr’equency 1 (F1) by the master control centre 7, and ship 4 — which had a frequency F;
. fiom operating in Area 10 - s allocated frequency 2 (). Ship 9 in aroa 12, and ships 1, 2
20 gnd 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 to tegions 10,11

and 12 are optimised to minimise the need {o reallocate frequencies and are used to. '

2 balance reporting loads across frequencies.
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-16- and potentially 16kbps on gl obal beans in frequency diOiui2806
mul tiplex. The baseline design uses Binary Phase Shift keyi ng (BPSK)
nodul ation to meet inter-satellite interference requirenmditMayZHeP

appr oxy 8@ Ee¥03 2880 i nbound channel s can be supporteplmclgU SR ngle 36 Mz
G obal Beam C band satellite transponder with 10% guar %an bet ween s each

carrier occupying a 10kHz bandw dttt7-However the system can al so use
discrete C Band frequencies rented on an as needed basis. The in-bound
channel suppohnitls amsrveoyi tianester ctdirblytestré 3 2fbups sHipst byaushngiases ddand t hat resul t
in 60 ms data bursts at 4.8 kbps. As the vessel position is well defined

sat el | i & (degictelichyamttarmples haeing doedashedtduttings) 6 @No@es h@bmndiffehudasiecal cul at ed
by the MCC 7. 10 Periodically the Control Centre 7 will determ ne the

- spati al astl shtellifest | Thesof replohs a¥ee REE hdoesdallyd HRURrkd 8N wBAIHAkiMuly frequency,
and thus reassign frequencies of the in- "bound transm ssions, to ships as

is i||U8<§rﬂ1ﬂﬁ1ﬁ€htibﬂs-1'ﬁh&g fent, T NSo & 3‘,%1@'8'599;@1& grgiecfﬁ% i0F 14 %‘E%ngol,le depend

e 3y
upon the location of the ship - "as has alread scri So,

in Fig. ' j 1Q: gr e . E in acea 11, F2, and

thoseagi ?\%ﬁ%@@%ﬁ%g, @?L"I%n'lryl Q%Li@%c‘gi?%gpg‘gnﬁgg“@%ﬁ%ﬁjﬁf“ﬂ%@@a 10 and ship

_4.into area - Ship 8 .has d into Area 10.from 1 11, and ship 4 has
nmoved into Agigehg H?%{GP?%%Oif?g%XFOWﬁﬁs m@o‘f@@%@ﬁé‘é‘ e"’éﬁgﬁp*@“iit&?ﬂ ch had as

freque 2 from.operating ipn Area 11 - is allocated, frequency | (Fl) by

t he o trapaeah o SHPE, Bhreiass o ot Shghngt only ol Eapicn Je vEich Ce ARG F1 1 om

operating.,in Arega 10 - is allocated frequency 2 (F2). Ship 9 in area 12,

and shi s bt toadjaceptjregions —uaw has beepempntioned gbave. f Feyeample, fos thehey have not

moved out of the region. This allocation is based on proximty and

f r equen®ipngerah eEBigah;| BrepencyrFur i wed toTbroadeast allehip praitiancin Afe 14,eporti ng

| oad across the frequencies and group the vessels spatially by al so

. nodihyiang thése saing posilivelis lacclabaduast ddto Aegi thasid® Ficdustiod FL2 .andegl FEB.cat i ons to

regions 10,11 and 12 are optimsed to mnimse the need to reallocate

f r equerkikesisq itk ansetuctol eenirdd H?@id@ﬁh@s?thégjéﬂﬁbw alp ACARASLEf r equenci es.
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across outbound frequencies (F1), (Fiz) and (Fr), because there are two regions — Area
14 and Area 15—~adjace::_1t to Area 16. -
The frequency that é. ship reports on is controlled by the allocation of a time slice
15 by the MCC 7. The nominal design for ease of sﬁétem operation is that a 3-minute
‘reporting rate is set for stationary vessels and 2 seconds for active moving vessels. The
- system is dimensioned to support these anticipated network loadings.
‘Second System Arrangement |
An alternative preferred implementation of this system is to use an Omni-
- 20 directionat type of C band antenna for both the in-bound and Broadcast channels; Such
an antenng provides nomin'allj' 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 ‘thc
system with the single C band satellite 5a so eliminating the requirement for the I, ba_ind

. 25 satellite 5b to broadcast information. -




Replacement Sheet
-17- In the sane way, the master control centre 7 groups sWiduk 2896 usi ng
areas 14 and 15 (depicted by rectangl es having dot-dashed qutlines) to
al | ocat e outbound frequencies and satellites. These regi #2280, 0t
necesswiidsg4cedde same as used for inbound comuni catp-@RgeIRERIEMENt. SO
ships 1,2,3,4 and 8 are all inside region 14 and will s share outbound
frequency FLt. Similarly ship 9 i s itk region 15 and utilises frequency FL3,
The master cogirol centre 7 reallocates the frequencies for each ship, and
then broadcast® RE™ME,; FEOgeHsA} ¢ dashsneto obfer evuiligienss offn giisomnipnnao t he
region in which the ships are in, but to adjacent regions - as has been
ment i oneisoEFRAlon pad hepegrp| sread ospeqtivem medvlalinge sehemeois, requigd @ theFr equency
FLI is used to broadcast all ship positions in Area 14, 10 and those sane
posi ti orisbeng ¢hennelicass definet oinATeble 15 tos ensgreF that) Lthe covefall3 IidaradtionalF C3. _
Li kew se, the master control centre 7 broadcasts the positions of all ships
i n Area Telecomumoisations Univan @Oy 6ff] weis Bigaivalét Idotropichil? Rated Bok&r(BIRP)bECauUs €
there are two regions - Area 14 and Area 15 - adjacent to, Area 16. The
- fr equenayconiidndftios i nbEgxeeddsd.on is controlled by the allocation of a tine
slice 15 by the MCC 7. The nom nal design for ease of systemoperation is

that a 3- i NUNBmiAPRFdallAfleck Binintolnd SlanddbesdleEhlo QPRI eSSe! 8 and 2 seconds

for active noving vessels. The systemis dinensioned to support these

ant i ci gared nerwor K tpoadinmgsT—Secong—SystemArrangerert—An—atternat i ve
~ pref er j defelsgiBeament atji on ofGlebal s sy$t em iHemhb use Jan Omione 20 di { ecti onal
~type off T hand antemmafor—boththembound—and—Hroadeast—eharnel s: Such

an ant ¢R3¢ Gpsddes noni nal B 18 dB{ gai n64&nd corfpri ses64d seriep of

el enenyswhichrare—sw tched—mr—azi-futh—to—provige—fu-y—ebi-tel cover age.
" Thi s anpBendmidd(kdr)genent 20080509 f i c[ ent 2805000 sUppord0okesty opef-ati on of
‘the systemwtirthesingte—€-band—patet-t-te—5a—sqg—e-m-hati-Rrg-the

‘requi r ¢dpreadifpFactdie || barl@7 t@B48at ef | i t €3%®5210 br qadcagss toigzi or maf i on

Repl acgment—Sheet—1G—3uty 200624 vay—2006—WD-03/046603

' Number of users 5to17 5t017 Sto17
Link Margin (dB) 3.6 39 5.6

Table 1: C 'Bal:id' Tubound Channel Nominal Link Parameters
10 ‘A range of spread spectrum r.;hannel 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
o .which imi)act the overall radio intexfécc design.
- The spread spectram codes are built using staﬁdard overlay or tiered code
Lt ‘techniques which use a Gold code sequence of either 23 or 31, with a Barker code |
sequence of length -between 7 and 15. This significantly simplifies thé overall -
- synchronisation of ﬂ;e. spread spectrum signal waveform at the receiver. Then either

- BPSK or QPSK: modulated Nyquist Filtered signal Wa‘}efonns are used with between
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PCT/ AU02/ 01591 -18- This antenna arrangenent does not of f et0 iyfA0PE| ent of f
axi s antenna discrimnation and hence a spread spectrum nodul ati on schene
is required on the inbound channel as defined in Table 1 ¥M¥F e t hat

t he oV&PABM466G3t er nat i onal ©~ Tel ecomruni cati ons Uni onp&tAdideighf axis

Equi val ent Isotropically Rated Power (EIRP) s recomendations are not
exceeded. Nom nal spread spectrum i'dBound channel bearers are as foll ows:

| nt el sat,Beand I I Zone Bt Rate (bps)320640640 Bandw dth (kHz)200 to
500200 t%g%%b%g%?%ug‘ggrn"%@?@éhi o eades & pioYide dheppaind signabindwidin 521
Nunber of usersg to 175 to 175 to 17 Link Margin (dB)3.63.95.6 Table 1: C
Band | no¥fbstiveem40thand 588&Hzal Li nk Paraneters to A range of spread spectrum
channel rates can be used with conplex trade off between the term nal
transnit El RPTo¢ Brendpashrhagnel isd Bpyratohat ©bandpisatiown fPdble hamndwsedtah, t he
overal | network throughput, and the antenna side-|obe characteristics
which i mgiaar spreadospectailnh signdl waveftrer bpagtimtesitdin J MBasRI PashwiB®CsH UM codes
are built using standard overlay or tiered code 15 techniques which use a

Gol:d sodemimdlychetecenf 1.25 witeB.0200R] a@bugiviotldr BaRRKEE aRORSHIEIUARCE Of

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

- Synchr onpRal yR0wdh sighg .i§we8@@pﬁ9ﬁeﬁcg5%§daﬁe§@é infeEd08 Biliod Bl RO VET -

ered

" Then either BPSK or QPSI C nodul at e qui I gha
used Wit BELER Rt : | 6 24 May 2006 WO 03/ 046603
PCT/ AUO2/ gﬁggl 19 t%&%@gﬁﬂfﬁﬁl‘ﬁﬁe“ﬁ%ﬁ?ﬁﬁ@gﬁm Turbo codes to provide
t he r equiTed Sigmat—bandwdth- :
' Intelsat Beam Global Hemi Zone
|BitRate(kbps) | = 961032 961064 - 9.610 64
Bandwidth (MIz) 1.25t0'3.0 4. 1.251t03.0 1.25t03.0
Spreading Factor 63t0180 31to 180 3110180
| Maximum Number 10 10 : 10
| of Signals from
{ Adjacent satellites ‘
Link Margin (dB) 200 2.0 20

| Table 2: C Band Broaglcaét Channel Nominal Link Parameters
10 ‘

R 'I.‘hea.use of adaptive spread spectrum receivers allows pdtential of higher dats

‘tates by usmg interference suppression or interference cancéllation techniques.

'IhesFr?quency Division Multiplex and TDMA Vsy‘stem description and time slot -
~aflocation previously ,dgscﬁbed still operate in an identical mahner, except now the
ok 16 terminal has.to be assigned orrder_ivc from its Idenﬁﬁ suitable spreading sequences to
C operafe on the network. These tochniques are well known to those who work in the
industry.
, _The;ships carry a mobile terminal that is used to commumcatevnth the satelli_tgs_..
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of between 200 and 500 KHz. The Broadcast channel al so opettaiubs2088 C band
as shown in Table 2, and uses a simlar spread spectrum signal_ waveform
operating within a channel bandwidth of 5 noninally betwedMay. 286 and 3.0
MHz, aWwbhemgloot her bandwi dths are feasible. The sppepduspragirum signal is
used to provide adjacent satellite interference rejection of up to 10
equi val ent strength satellite signaP%-from nei ghbouring satellites.

| nt el sat Be?/rgg.ot}al Hem'_é(l)ne Bit Rate (kbps)9.6 to 329.6 to 649.6 to 64
Bandwi dt h ( MZ}& /sehepgtieplly sllusizatesshemobileotsrminal grebitgpraadi ng Fact or 63 t o

18031 to 18031 to 180 Maxi mum Nunmber of Signals from 101010 Adj acent

satel lites Li dikemepds isrmpigs)20 comprisps a0 aMaisiaca satellile BamdeiBorcad cmsitmChannel

Nom nal Link Paranmeters 10 The use of adaptive spread spectrumreceivers

al | ows Edt @midradompten2hcdilotid PasitionigRystoyn (GPEN@ctivdres foavee Rpplysatdpr essi on or
i nterference cancell ation techniques. The Frequency Division Miltiplex and
TDVA syshentedm intérfaté 26) Tha ekternatintifade 23/i @ pRysicalinRiRd 10 W dhigheser | bed still
operate in an identical manner, except now the is termnal "has to be

. assi goedompuidesysitt £1daM sdoimli@RbAd ébpﬁbﬁﬁbﬁ%ﬁutﬁﬁ& Eﬁtghﬂﬁes%&‘%&hlgu@&e%s to

operate on the network These techniques are Wwe wn to se who work in

-~ the | ndygtafeoomthdicad Berwedd thy | ;ﬁ gﬁl hat,4 s used to comuni cate
with the satogl lites. Repl acﬁe]%(rent E%éef&dtt% u ym%l %2%4 May 2006 WO

- 03/ 0466:%.156?5{ Ao i‘o?%‘c Band $ystein Arrangement

For this arrangement, thc}-- transmit antennas are not mechanically steered and

therefore require no moving parts: This enhances the relisbility and robustness of the
10 transmit telemefry information. For L band, 2 flat square patches, 5 by 5 om sized,
antennas can be used. For C band, an array of 5 patches, about 1% cm in diameter, can be
- used. utegrating the antenna, transceiver, modem, GPS receiver and microcomputer into
a gingle unit enables thg.size of the mobile terminal 20 to be about the size of a VHS
| Video tape. Also, a second exteméi antenna can be used if ﬁe super-structure of the ship
15 ‘l blocks the transmission and reception of signal to thé satellite. This ensures substantially
100% coverage, '
. Terminal Antenna for C Band S)%Stem Arrangement
For the single C band satellite solution for both the inbound and Broadcast
‘channels the @tema performance is an important factor in supporting the link. -The C. '
20 band anfenna uses a series of switched ‘elements with a gain of around 18 dBi after
 switching losses. The implementation uses separate transmit énd receive antennas to
éimp]ify the design. The antenna can aléo be integrated into 2 single housing,
| The antenna design can be modified to sﬁppon‘ cither regional or global coverage
- uﬁth a s_inglc ﬁng of helices proyiding an elevatiou‘covera_ge‘acrgss 45 degrees. Hence
© 25 . two sets ﬁf rings provide global coverage. .
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-20- Fig. 7 schematically illustrates the nobile term nal H-841308€ture. The
nobile termnal 20 conprises an antenna, a satellite transceiver and nodem
21, a mcroconputer 22, a d obal Positioning System (GPS) NP a power

suppl ywenglidsesz external interface 23. The external ppREIAIS23 IS a
physical interface to the shipboard_ s conputer system and the

communi cations application. |nput arl- out put nessage queues 24 are
conmmuni cat ed t}% en the interface 23_and the m croconputer 22. Term nal
Antenna for LI g’ﬁ‘ﬂ‘ 6 SHndare 4n band Bensceiver; dsLow NoirgdBlesk Dowbe transni t
antennas are not nmechanically steered and therefore require no noving
parts: FATErELRRade ambband) %é’b iqw 1F infenfoy tolfssatellite moflern.HiBhe sysfemr ans i t
telenmetry information. For L band, 2 flat square patches, 5 by 5 cm si zed,
ant ennagesigh aliaws fbe tormingt tocbeizplbmeatedavithayt dipkxeapsuch disat tebeork?2 cm i n
di aneter, can be wused. Integrating the antenna, transceiver, nodem GPS

recei vemessagingiportomdimbiowdor thertenminal te iopghte inkhdlf capRRbRGndhe size of the
nobile termnal 20 to be about the size of a VHS Video tape. Al so, a

secorsd ext er nBdr syunenamphathe AvbS emidal 1%@%&&%&9951&5?0 -gug® Ship 15
sate

bl ocks the transm ssion and reception of signal to the ite. This

ensur eswathhs j : ] or, d System
Rk blo/baclii beely AP eRirh i TPl RS0 Bt £l diPEC

Arrangenent For the single C 0 e i nbound

- and Brogfgagle &J%Q&Eﬁxﬁal BErI%; J.s.an Lhportant. factor in
supporting.t h_eml Ink. T eu?: 8%5%% ante nd;ﬁ{}gggs ail?%ralrb ORI ¢ ched
- el ement : ' r Bi ;after switching | gsses. The
i npl eneﬁ?%ﬁngﬂﬁ’ﬁ’gg‘?ﬁs‘g‘%&%é’?’gp %{‘Péﬁ( fh 5 shipis hh bis ts e A Gurept I’Si mpl i fy the
_design.. T nt.enna. can al | ptegrated into a single housing. The
“ant ennab@gg?%ﬁo%%% Sﬁﬂﬁl@&éﬁ‘%‘@%&ﬁ@& Yelerm{GPS} pesitionaeposis tybebal
cover age W t g}ea single ri ngwof helices providing an el evati on coverage
acr o¥s S8t o fledewer ploharpall Syolt (square) battervgandt isvhelieved Ithath e disclasedige.
Repl acement Sheet 10 July 2006 24 May 2006 WO 03/046603 PCT/ AU02/ 01591
: system can send a similar number using C band. ‘
The terminal configuration and reporting strategies are rezﬁotely managed over
- the satellite links so that the mobile terminal 20 health and capabilities can be managed by
the master confrol centre 7. The mobile terminal 20 can also be disabled, in terms of both
© 15 . transmitting and miﬁng functions, if it is not conﬁémed correctly by the master control
cenire, Da;a security is also important in terms of the overall system operation. |
For positioning accuracy, a .12-channel GPS receiver is suﬁciént for 10m
accuracy on the high seas. Howéver, 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 comections on the positions
received at the receiver is known to persons skilled in the art. Tlus cotrection information
can then be broadcast back to the terminal, allowing a differential GPS position to be
determined.
. A high-speed external interface can be provided to interface to the shipboard

L "2 compuer system. Physically, the connection should be a shielded wireline comnection,
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-21- The terminal uses standard C band Transcei ver and LowlINBI¥Z808| ock Down
converter to provide an L band IF or lowIF interface to the satellite
nodem The system design allows the termnal to be inpl e8P t hout a
di pl exwo03/646603 that the network messaging protocol gcpllpwifer the term nal
to operate in a half duplex manner. 5 For a power suppfxy the nmobile
termnal 20 is connected to the shi-g2s power bus wth a rechargeabl e
backup batter 4% sustains at |east transm ssion for a few days. Thus,
the nobiTeh tif TRER$025019Bese2) o5\l 0Besss pr H0Bwse:Fb(Fibre aptic) comnaztion, edééh abl e t
transmt position information when power supply fromthe ship's main bus is
out of f cargsHEarovide addidbpseohmrotiargreatiritins 000Ga lngthd obal Positi oni ng
Syst em ( GPS) Egsition reports to be 1o sent on the power of a small 9-volt
(square) bat t &hy TDMA rettimi chatved toeleighet feguirek e BibsldosashelsSySb&fLan send a
simlar nunber using C band. The term nal configuration and reporting
- strat egislds based be it epyrting ieQeHOY he térﬂﬁlaﬁaﬁfh{l)diﬁ&l ioix%e?veg% t the

nobil e term nal 20 health and capabilities can be managed by e naster
cont ol shenbdditiohal bSundap anal | , l.sabled 4 n terns of
both 15 transmtting and régggﬁeng fgﬂés??tgegs%}&ﬁ@?&%atﬁ%fbwegured
correct iggmbyuchlag master control centre. ‘Data securityis also inportant in
terns of the overall system operation. For positioning accuracy, a
.12-channel @S recgiver is sufficient for 10m accuracy on the high seas.
However, reverse difrereRtTAPPEGPS can be used when a ship is close to a
fixed GPS receiver, enabling | maccuracy. This nethod of determining OPS 20
corrections by use ‘Gmingl ehapging bgsy ecei ver to perform corrections on the
positions received at the receiver is known to persons skilled in the art.
-~ This correctison i ntm@lé&nghgm,ﬁépmaEHM%ger%%gka he terninal,

allowing a differential GPS position to be determ ned. I'gh- speed
ext efonal i nt erHearBMCaiThd¥Ad REMMeORGact Ll 'i‘I%anﬂxﬂﬁ' Qe e Sk pboard zs
comput er system Physically, the coﬁneté]tbi on shou %'%B@Pais‘sﬂ?lgl%ﬂ wireline

-connect fe@iires beits BFASGREN , ' 006.24 May 2006 WO 03/046603
oo o Mires beifE BASGRIESH the B, othdrtnatt Yobsof epSres e

. Responses to terminal requests for capacity changes;
s . Broadcasting the ﬁ‘équencies of the Slotted Aloha chénuel;
. Other messages as reqmred |
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 coupledv to & control centre, and a mobile terminal located on a
ship, whereby data fs transmitted between the control centre and a mobiie terminal via the
. satellite and the basé station, t_hé _‘dala 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 -te_rminai to all other mobile ferminals located
within the vicinity of the mobile terminal,

The systgm can include a first satellite opersble 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 2 predétenniﬁe‘(i..ﬁ'equency range,
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-22- such as a | EEE 802.3 10Base2 or 10Base5 or 10Base- FL {GRiubw2806pti c)
connection, which can easily provide a 10 Mips connection greater than
100min length. The TDMA return channel technique requi r es?4M %A% ound
channewe 0g/i6s03ser ve sl ots based on the reporting frpegugigisal the
terminal. In addition to reserved T 5 slots, additional inbound
capacity is set aside for slotted altha .comunications to handle itens
such as: ' r..on; ermi pal changi ng beans; term nal changi ng
st at us, 1’.""%‘%@% ﬁ%}rlégg%%o?angégﬁc e Bgieﬂpﬁlc}egwallndeppﬁ@ upenvilsut bound

channel ;manages, t he. . Jink rime plans. The main features being
broadcas!?cag%g?tﬁge%m-{e pl seaqling thesigaal tq tp St satellitee:  Responses t o

term nal requests for caﬁiaci_ty changes; Broadcasting the frequencies of
the Slotted A'&@%éeq?ﬁérﬁﬁ@ ito is enetable foobroadnast signalsevithin e prodderfiines - :
- specification thus discloses, according to one arrangenent, a systemfor -
moni t or iEREUERY fraRes prefombly, being drep baidngpeettunh.c Ast aliemetiwain@hgdnieat jsocated in a
geostationary orbit (GSO, a base station coupled to a control centre, and
a nob# | &t Geweaond sateltift ie dotaequired, 3h that MAREADE bead BedusncyiAedbi ied bet ween
the control centre and a nobile termnal via the satellite and the base

st at i onfirst fsetelling 2o ibaeddost rigfoindiion MEtTied Broa8 Gl ﬁla«il&ntfyhﬂgé%sp OfheWhi ch the
ontrol cen

nobile termnal is |ocated, and whereby the c (re s operable to

- for Wardl(ﬂﬁ@dfmm'IEMEmmbk%&lgéﬁgtl@rﬂ%@ﬁ%l | ot her nobile

termnnals located within the vicini ~nobil'e termnal. The system
can | nol ude_ i SPARkL it G Wb B SRR G, "0 ©

 prodet o BEBLAT U optiing ficiventhf e i Yami n Soronimge mwoshea Ny 2006
Vo 0-‘?6/ 0&6@%@5 oéa'ia:igg. OelsSy%t%&m can further include fixed moniforing 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. alré_xos? no rain fade link degradations and has the benefit of pre-
existing G:SO satellite providiﬁ’g : gIébaI, (backed-up) coverage and satellites
15 owned/operated by well established .c_;ompanies such as Intelsat and PanAmSat, In
~ addition, ﬂ;e ,C band satellite nefwork: of the disclosed communications arrangement
~comprises 3 satellites each. using ?_single Global Beam can provide an intemational
- Maritime ‘Organ_isation Automatic Idéntiﬁcation System (AIS) capacity in excess of
. 80,000 vessels, with required AIS system reporﬁng rates including 2 second reporting
20 intervals for active moving vessels. | |

TIndustrial Appliéabﬂity
' ;t is apparent from the aboye,that the arrangeménts described are applicable to.
- ) ‘the'trénsport and mecaﬁon industries.

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

R,

2 m°d1ﬁ°at1°n5 and/or G_ha_ﬂgés can be.mde ﬁlereto_,without departing from the so_oﬁe and
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-23- preferably, being the C band spectrum These frequencl®kinidpgécal |y
depend upon the |location of the nobile termnal sending the signal to the
first satellite. The second satellite is operable to br oad¢d4ay P@nal S
w t hi nwe opaedet er m ned frequency range, preferablypdpRivighotdie L band
spectrum An alternative arrangenent is 6 that the second satellite is not
required, and that a second C band f#%equency is used on the first satellite
t o broadcast tj formati on. The broadcast frequency depends upon the
| ocat i onRYf ¢iHRe HysRYeD, therembediments befrigciliustiabives imgihiadt restrictiet. (ifpulyrfoadcast . The
control centre is operable to determ ne the |ocation of the nobile term nal
and to ateapls elthowghdhe describrgl $misglinaentsy arofditebted 10 Biip-Dade@ ryitaiad, the
dependence upon the 1o determined |ocation. The system can further include
fixed noivension nap slscbs applicd toluthet infobllc-patiand iysRmB Sidhts PR&S BPkRKS 8 t r ansmi t
data to fixed nonitoring stations. The disclosed arrangenent has the
~advant agiesigshat C Band signals, as with L band, are subject to. alnpst no
rain fade |ink degradations and has the benefit of pre- existing GSO
satellite providing global, (backed-up) coverage and satellites t6
owned/ operated by well established conpani es such as Intelsat and PanAnfat .
In addition, the C band satellite network of the disclosed conmunications
arrangenent conprises 3 satellites each using a single d obal Beam can
. provide an International Maritinme O ganisation Automatic ldentification
System (Al'S) capacity in excess of 80,000 vessels, with required AI'S
systemreporting rates including 2 second reporting 20 intervals for :
active noving vessels. 'Industrial Applicability It is apparent fromthe
above. that the arrangenents described are applicable to the transport and
comuni cation irndustries. The foregoing describes only sonme enbodi nents of
the present invention, and 1is nodifications and/or changes can be. nade
thereto without departing fromthe scope and Repl acenent Sheet 10 July
2006 24 May 2006 WO 03/046603 PCT/ AU02/ 01591

gy,
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-24- spirit of the invention, the enbodi nents being il ustt&unad®dénd not
restrictive. Thus, for exanple, although the described enbodi nents are
directed to shi p-based systens, the invention can al so be?4dfM%%8% to ot her
nobi | e-pl atform systens such as fleets of trucks or trains. Replacenent
Sheet 10 July 2006 24 May 2006 -25 CLAIMS: 1. A nethod of communicating
data anong a plurality of nobile platforns via at | east one geostationary
satellite, said nmethod conprising the steps of 5 - establishing a plurality
of geographi c regi ons dependent upon at |east one.of beam coverage areas
of the at |east one geostationary Ftellite and traffic |oads associ at ed

Wi t h- each~sgixd..r egi on; sendi ng an i nbound nmessage, fromone of said
plurality & bile platforns, via said at |east one geostationary
satellite and a base station to. a control centre, said inbound. 10
message including spatial information for said one nobile platforn -
consol i dagiyng.... Ay .t-he control centre, of the inbound nessage, to ther eby
reduce aa&éggﬁyﬁéfﬁﬁyﬁﬁﬁwﬁﬁgﬁ%?B@BWﬁaH@?@H@é§“@@%ﬂ@ﬁﬁ@@Mwwgkﬁ“said i nbound
nmessage; ] endi n t baynd ssages dependent upon the consoli dated

i nbound ﬁ%@ %@ﬁ@mm¥%ﬁ§@ﬁ§mﬂa§€w fomprsne B atersoE at -1 east one geostationary
sa.tell--'kte,.t_oeglf1b -set .of.sajd Is plurality of nobile platforns, said
sub-sef of nobt £ PUFEHY pEesgraptic meiong denendsplounep of Jepst anpef same

geogr aphi lon, a ( adj acent .geographi c_region(s), as.said one
" nobi l e E’%’é’l‘%"gg?ﬁ“é‘*%%ﬂg StOpc P Hitegary tammqﬂ?w s@psacizied er- t he

sendi ng qﬁ %ﬂﬁ L$bauqd message, and . prior to the sending of the outbound
nessages,i?'e ﬁ%’ﬁ@ﬂmconpriSes the further steps of determining a total
traffic load for.the. plurality of nobile platforms as a function of
“spati al- | ocat @8 8} ﬂ’é‘dwz%ﬁwaﬁqﬁ%ﬁw'éﬁ@mpm%w plurality of

eogr aphj e, .egi.ons, .each of ich contains an :
geogr apni. g & st one geostai_l%nary satclhv\tlga:;d base stafion {0.a control centre, said inboind .

10 -message M§IMg spatial ihfonnz_lﬁon for'saigi one mobile pIatt'onn, '-
consolidating, by the control centre, of the inbound message, to thereby reduce a
iraffio volume of outbound messages aslsociatec_i-with said inbotnd mossage; and
- sendmg c_n_ltbouﬁd ﬁésages dependent upon the c;onsolidéted inbound !nésage,
7ﬁaﬂm]ma§&ﬁbn§mimmétkmﬂtmbg&m@ﬂmmysmdﬁw,mgiﬂﬁﬁaffsdd'
| 15  plurality of mobﬂe platfonns,’i said sub-get of iﬁobile platforms being in ét Iéast one of (é,)
| the same geogcaphlc ﬁgion,'anf; ®) adjacent geégrabhic region(s), a3 said one mobile
_phﬂMmL" L o | | -

-?hAﬁw&mdmmmdmguuimml;whadnmmnﬁwSmmmgofmnhmahmimﬁﬁggimd.
20 priorto the sgndiﬁéb’fthe ouﬂ)ound mgsgages, tho meﬂaod _c;ompﬁses the further steps oﬁ'_ :
. . determining a total traffic load for the plurality of mobile platfqims as a function
. ofSpatiai’iocatioué of thio mobile platfoﬁﬁ; and - | o
: @mbmmh@=ﬁlﬂmﬁﬁW'Qfgﬁ%mwmpimgmu,émﬁ.dfumkm qmﬁ&ﬁ an
. assomated sub-sot o_f&w plurality of mobils platforms, to fhereby balance, betwoen the

T as peme sue ames.  sue SEmGa
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associ ated sub-set of the plurality of nobile platforns, t®Jutyl2edeby
bal ance, between the Replacenent Sheet 10 July 2006 24 May 2006 - 26-
plurality of geographic regions, the traffic |oad for eact4dayizAed
associ ated sub-sets of the plurality of the nobile platfornms. 3. A nethod
according to claim 2, wherein the inbound nessage and the outbound 5
nmessages are sent over a single geostationary satellite using the C
frequency band.. 4. A method accorging to claim2, wherein: the inbound
nmessage is sent over a first geostationary satellite using the L band

* fr equencypiiaty bigogichyidah, Ak QIS LY thd Reoliieh Lith@Bfnd he C band

frequency for the o satellite-to-base station and t he out bound

nessage ifluSlRyS iRvRbilFpIARERANd geostationary satellite using the C band
frequency for the base station-to-satellite up-li.nk and the C band

frequency for the satellite-to-nobile platfornms down-link. 15 5. A nethod
according to claim3, wherein the inbound nessage and the out bound

Tessages RUEMMGANGSLLLE® UBLNS PRESER e SRR iﬁ@gsggéda&{h %d Alfboufy A MMet hod

according to claim4, wherein the I nbound nmessage an out bound

Messages mtsigd Ik Athaltlostufal) MR LML Bldclindy vady, et NOD accor di ng to
claim1, wherein the consolidating step conprises. one or nore O . taking

account only of input nmessages relating to differential position
i nformation; taking account only of input nessages relating to noving

mobi | e plak feihdiccofVENDERINSHRTein:t | NAU Repl acement Sheet 10.July 2006 24
May 2006 _ _ ' A
: the inbound message is sent over a first geostationaiy satellite using the L band
frequency for the mobile platforms-to-sateltite up-link and the C-band frequency for the

10 - satellife-to-base station down-fink; and |
the outbound message is sent over a second geostationary satellite using the C

band frequency for the base station-to-satellite up-Jink and the C band frequency for the
satellite-fo-mobile piatfbrms down-link.

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

‘messages are fransmitted using spread-spectrum modulation.

6. A method according to claim 4, wherein the inbound message and the outbound
messages are transmitted using FDM-TDMA moduation.
20
- 7. Amethod according to claim 1, wherein the consolidating step comprises one or more
taking account omly of inpnt messages relating to differential position
information;
I 2% - taking account only of input messages relating to moving mobile platforms;
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_27_ taking account only of input nessages relating to spHuclud206®bil e
platforns; and taking account only of input nessages relating to nobile
platforms in an emergency situation. 5 8. A method accor &*Mg%48%| ai m 5,
wherein the nodul ation scheme is QPSK with a Turbo Convol utional Coding
rate''/a to rate 9. A systemfor communicating data anong a plurality of
nobil e platforns, said system including at | east one geostationary
satellite,. a base station and a control centre, the 10 system further
conprising: neans for establishing2a-plurality of geographic regions
dependent upon at |east one of beam coverage areas of the at |east one
geost ati onary <S#ng2pqouE onlyef innnkindssages|relatitg to specinbuobile platfaning;inkach sai d
regi on; means for sending an inbound nmessage, fromone of said plurality of
mobil e is pl atfeniscou enls af dnphh messasss pelating toyeobileaplatémas jo gat el |ite and
t he base station . to the control centre, said i nbound nessage i ncluding
spatial i ATEPHEY f8#°For said one nobile platform neans for consolidating,
by the control centre, of the inbound nessage, to thereby reduce a traffic
vol une of out bound nessages associated with said i nbound nessage; and a

. neans for sending oufbound nessages dependent upon the consolidated i nbound
message® i mﬁh‘éjgﬁﬁ%?é“gst?a n%@ﬁ@°%@%@§@%@%ﬂ§hﬁ%ary satellite,

~to a sub-get of id plyrality of nobile platforns, said sub-set of nobile
- platfor rrsﬁglévloﬁé""fﬁ&&{“g%e@f”% % of (a) the same geographic region, and (b)
adj acent geographic region(s), as said one nobile platfonn. Replacenent '
Sheet 10 July 2006 24 May 2006 -28- 10. A nobile term nal adapted for use

caia oyet SR bilen B PRIt Shiedll SOhE letuetuhil PG p eBob base
oLt O Al R Yokt onb Godlloliiry YT, Vo shion’ S & Conte i the © 1O "
10 sysiem farther comprising;
means for establishing a plurality of geographic regions dependent upon at leaét
_one of beam coverage areas of the at least one geostationaiy satellite and traffic loads
associated with each 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, said inbound message including spatial information for said one mobile platform;
means for consolidating, by the control éent;‘e, of the inbound meséage, to
thereby re&uce a traffic volume of outbound messages associated with said inbound
| mmsage, and |
20 means for sending outbound messages dependent upoﬁ the consolidated inbound
.message, via the base station and the at least one geostationary satellite, to a suB—set of
- seid phurality of mobile platforms, said subést;t of mobile'platfonns being in at least one
. -of (2} the same geographic region, and (b) adjacent geographic region(s), as said one

mobile platform.

I . ) - IPEAAD P
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means for determning, for one of said plurality of nobil el(pluyZ068 s on
which 5 the nobile termnal is |ocated, spatial information for the nobile
platform means for receiving information, fromthe contrd*N¥#P® via the

at | east one geostationary satellite, regarding a plurality of geographic
regi ons across which the nobile platforns are distributed, the geographic
regi ons bei ng dependent upon at | east one of beam coverage areas of the at
| east one geostationary satellite gnd traffic |oads 10 associated with
each said region; neans for deternTing, depending on said geographic

g oans oaHobtomitd 80580 forNRE IEL R, bR conpienti G PR ¢
T ont Sl mefle b 388 0P GER il SRR TR G g t e
obi 1ot er 1o it o mofil trinl Rl Conk S Pt AR R otoriinBant enna havi ng a
BT rat o bet weds s 58 S, B8 380 Fulehurily of HitaE Beborts Sl 20 having a
P e or bR el lpdihe (T B SRt Aot B | 08, PO R na e
Gotermining. roEtol booldif BHAbtch, 55 Tl Rpeel i B BB s o o5 whi ch
Ropl acomdioe MBI s oH Bl B8R Seind 0% BiBelcor « he nobi | ¢
Bl Focat ecro¥Bypiefme 16 ARGHARL ofs JSHAAR Lo liehs dpmititmané: Bt cond ng the
I nbound 98 §AGAm cBvek@l REls PR Fst! e SENBAS satellite and traffic loads

- 10 associated with each said region;

means for deterniining, .dgpent_iing on said geographic region information,
transmit paratneters for sending an inbound message; and

means for sending ar the inbound message, using the transmit parameters, via
said at least one geostationary satellite and the base station to the control centre, said

45 inbound message including the spatial information.

11. A mobile terminal according to olzim. 10, the mobile teminal comprising a C-band
te'rminal‘including an anteoma having a nominal gain of 18 dBi, and adapted (a) to
 transuiit  signal having a bit-rate between 300 and 2400 bps, and (b) to receive a signal
2 having 2 bit-rate between 11 to 64 kps, whetein the transmltung and the receiving is

 performed in a half-duplex mauner at RE,

-12. A .niobile terminal according to claim 10, the mobile terminal further compnsmg
- means for determining, for said one of said phuality of mobile platforms on
25 which the mobile terminal is located, at least one of; |
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Replacement Sheet
s i nbound nessage dependent upon said at |east one of the Hpbd?008 t he
nobi l e platform and the geographic region. 13. A control centre in a
system for communicating data among a plurality of mobile 24398 ns, said
systemincluding at | east one geostationary satellite, a base station and
lo said control centre, the control centre conprising: neans 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?%aid regi on; neans for consolidating an
i nbound nessage fromone of said plurality of nobile 15 platfornms to
t hereby reduce a trafa??@e‘?}i(?lf@ﬁﬂ%gpkm%ﬁﬂ#d messages associated with said
i nbound nessage; vvhe@?i n thei)iii nbound nessage i ncludes spatial_ information

for said one of sai ¥ HEYFAINcGEiosto whish the mebileplagprmchas bogwallogsteds f or sendi ng
out bound ages .dependent on the consolidated i nbound nessage, via the
DR e e s

- base stati *one geostationary satellite, to a sub-set of

20 said. plurality of bile platforms, said sub-set of nobile platfornms

being in at |ea¥® BFES H’gﬁe"(jﬁ‘? A%@%@WM%“@@@ Brsendi ¢ (b) adj acent

. geographi c: ton(s), as, said.one.  mobileplatfom. 14. Acontrol centre
accor di %g ipfie %‘%ﬁ%%@e il S 0 o g o o f"ﬁ@ﬁﬁ‘g} theawabils Rlatigm AVENDED SHEET
Repl acener%]dﬁgggoggp 100 July 2006 24 May 2006 -30- nmeans for determning a

total trafty e PRERHE e biurality of nobile platforms as a function of

spatial .locations of the nobile platforns; and neans for establishing a
plurality of geographic regions, each of which contains an associated

sub- set of;qt iral ity of bile pl.atforns, to thergby. bal ance, between
the pl ur ari ‘jtg)%o I%Ppﬁeg%glflé‘pwn?‘g&‘ﬂﬂ&m%dﬁﬁ?@gé plygelity $/de° ch of the
associ at e -sef,s of the. plyrality of .the mohile platforng. 15. A
conput er %%ﬁ%r%%&?&“ﬂﬁpﬁg?ﬁdmﬁ g%%‘fi‘ﬂ’é’rsa?@ﬁdﬁtﬁg%%%& havi ng

said control centre, the control centre comprising:

meﬁns for establishing a plurality of geographic regions dependent upon at least
ohe of beam coverage areas of the at least one geostationary satellite and traffic Ioads
assoclax‘.cd 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 outboﬁnd messages associated with said
| il_lbonnd‘massage; whetein the inbound message includes spatial infonmation for said one
of said plurality of mobile platforms, and |
means for sending outhound messages dependent upon the consolidated inbound
‘ ' '-m&csage, via the base station and the at least one geostationary satellite, to a.sub-set of
20 sald plurality ?f mobile platforms, said sub-set of mobile ph&‘onns being in at Iee.lst one -
- _of (a) the same geographic region, and (b) adjacent geographic région(s), as said one

mobile platform.

. 14, A control centre according to claim 13, the control centre further comprising:
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t hereon a conputer programfor directing a processor to exd@clutye086 net hod of
1o communi cating data anong a plurality of nobile platforns via at |east
one geostationary satellite, said program conprising code?4™ay 288§ abl i shi 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 associated with each said region; is code for sending an i nbound
" nmessage, fromone of said pl uralitg of nobile platforns, via at |east one

geostationary satellite and a base®station to a control centre, said

code Tor coneoRHRTgEAy R e ot g e RGO TORl PUBOBAY message, Lo
thereby redyce a traffi.c volunme,of qutbound nessages associated with said
i nbound %&%3?9%@°%°¥8%6@3 _ '@“‘gut bound nessages dependent upon
geost at i onary EAESAFAHBIG spHenly o ghostpic SHUE BHOPLIPE B oD | 6
pl atforns, sai.d sub-set.  of bile platforns being jn at | east one of (a)
the sane égneaﬁsﬁ?lglﬁif"g's tQ %W“SE%B}T‘W;}"Q %mgﬁrﬁ%&%ﬁ’wwy%n(s), as said
one mpbil.e nl atfonm,.25.AVENDED. SHEET Repl acenent Sheet 0 July 2006 24
May 2006 P"ﬁ@y %wﬁapé‘i%ﬁ%‘?’g&yﬂp@%i%ﬁm ﬁrea@mf %Pé&‘?B‘P‘B‘?S‘WE"‘%" ai m 15, the
program f I ele) rliéli . code for determning a total. traffic |oad for

t he plurali ) ( mg’?‘ﬁi‘forms as a function of spatial |ocations of

the nobile platfornms; and code for establishing a plurality of geographic
regions, -each of which contains an s associated sub-set of the plurality

of bi | t f “to 't 2hy.. bal . bet .the . pl 1t f

o bour aph 187 SeielBopR poi] BNdineceampgie s B BB BT ol Sub- set s of
th | lity of th bi | |.at f. . 17. A t f

di rect i gD CRRRHY R ol il g oRBr o ot Erdlid of ¢

10 communicating data among a plurality of mobile platforms via af least one geostationary

satellite, said.proglam oompﬁsing:

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

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

code for consolidating, by the control centre, of the inbound message, to thereby
- .. teduce a traffic volume of outbound messages associated with said inbound message; and
: 20 code for sending outbound messages dependent upon the consolidated inbound
- mcssage, 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 gquraphic region(s), as said one
mobile platform, |
B
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lo data anobng a plurality of nobile platforns via at | east 1wy 2006
geostationary satellite, said program conprising: code for establishing a
plurality of geographic regions dependent upon at |east ofd@2%8@am
coverage areas of the at | east one geostationary satellite and traffic
| oads associated with each said region; a5 code for sending an inbound
nmessage, fromone of said plurality of nobile platforns, via at |east one
geostationary satellite and a base station to a control centre, said
i nbound message including spati al iHformation for said one nobile pl atform

code for cgngQlifati ntral. centre of the inhaound nmessage, to

t her eby reducelh%?e%klg%wg%g% u%%ﬁtomﬁuthﬁprm%ﬁ%Wat ed with said
i nbound nessageg, afify . | ut hound es dependent upon
the consol idated |n oelﬁ@m%gﬁgig%ﬁé’?@?%@%@%ﬁ@ﬂgﬁ@ ¥fie at |east one

geost at i.oqaﬁpﬁ@mhglil&gﬁm;&ﬂ%nﬁp%%ﬁg#gmd. said plurality of nobile

platfornms, said sub-set of nobi rnms being in at |east one of (a)
the same geogr aghd &r &E6 lﬁ&g' )52?*" Al ﬁ@gi n(s), as said
one nobile platform Resflﬂggcaerrenlt&%ﬁe ﬁ?%ﬁ%%’%gé%@%% yaIgOOG -32- 18. A
- conput e PEBEAR RuBES QF Bl PRl o hidhi £y onpri si ng:
~code for determning a t%t all%trg??@ca%tgg%{’]g’o@&%%ﬁc&&a 1 yth%:)f nobi | e

Pl at for M pRaiiy ofpbtpGHiORgidhs, BPRIElond B Bl:h 0P Aokl oA bAnp! at f Or ms; and
code for establishing a plurality or geographic regions, each of which
contai ns @Rralify oS AEkiRpRoRLb- set of the plurality of nobile platforms, to
t hereby bal ance, betweeén the plurality of geographic regions, the traffic
| oad for each of the associated sub-sets of the plurality of the nobile
platfornms. AMENDED SHEET | PEA/ AU

17. A computer program for directing a processor to execute a method of communicating

| 10 data among a plurality of mobile platforms via at least 6ne geostationary satellitc,. said
 Program comprising: |
code for establishing a plurality of geographic regions dependent upon at least
one of beam coverage areas pf the at least one geostationary satellitc and trafiic loads
associated with each said regic;n; |
% code for sending an inbound mess#ge, from one of said plurality of mobile
platforms, via at least one geostationary satellite and a base station to a control centre,
 said inbound message including spatial information for said one mobile platform;
_code for consolidating, by the control centre, of the inbound messape, to thereby
" reduce & traffic volume of outbound messages associated with said inbound message; and
20 code for sending outbound messages dependent upon the consolidated inbound
, _.n_lessage, via the base station and the at least one geostationary satellite, to a sub-set of
.saic.l plurality of mobile platforms, said sub-set of mobile platforms beﬁg in at least one
of (2) the same geographic region, and (b) adjacent geographic region(s), as said one
| ~mobile platform.

AMENDED SHEET _
IPEAIAL}




Replacement Sheet
10 July 2006

24 May 2006

-32.
18. A computer program according to claim 17, the program farther comprising:
code for determining a total traffic load for the plurality of mobile platforms as a
fiumction of spatial Iocations of the mobile platforms; and
code for establishing a plurality of geographic regions, each of which confains an
. 5 associated sub-set of the plurality of mobiie platforms, to thereby balance, between the

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

plurality of the mobile platforms.
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