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Communi cation Field of Invention The present invention relates to a

canmuni cati on device, a conmrunication netwrk, and netho at i on.
Background In mission critical applications where aut onomm

moni toring and control is required, t-Here are increasing intefestsin—
depl oyi ng satellite-based /19 comunication devi ces’as/ﬂ’e')’/dcan
~conveniently be managed froma control and nonitoring station 102, as shown

in Figure 1p e’ehﬁnuh.chﬂshr@é\ﬁée%n@qurémrﬁahhemmbw%&ﬂ%mhewmne such
comuni cation devi ce 104, connected to a data acqui sition device 302, is

depl oyed. Data generated by the data acquisition device 302 is forwarded to

the contr gleigayd IRPERTiORI NO server 102 by the 13 conmunication device 104
through a _satellite comunication link established via a

communi caffhenPresesl [nventignoredaigs atop i ﬁ&WW%ﬁt'ﬁ"sgéY'F%naSEQm”Eﬁ? PBs of

the appl| ﬁafwa}ﬁsawmm 8f 5% miuRicBBEAL I Me, oi | & gas, envi ronmental
surveillance eavy equi pnent sectors or the like. 20A difficult and tricky

situation however arises when operating the comunication device 104 in its
typical | eerkgfohd depl oynent, since those are usual ly in renote places
where power supplies are likely to be scarce. eover mstal%zﬁérl]t?r] of new

power supph MEsSioR CBF'F@lﬁﬁP@ﬁ?t'Q'T?eWB?r@b?‘étPr{‘E"BGPH OBé'@h’QPP'é‘mﬂ%@n

uneconom ¢al e 2debt trerk Nerel H@eadingbiimetestd hhed@dﬂ@?lﬂgt sJalﬂé‘lﬁt@tba%@dtO
address at |east one of the problens of the grlor art ‘fﬁ or tg provide a

choi ce0t h&PMMRUNISRQR dg¥iceshas Hiay, CaBFRAFY' leBALEIPANFIFL KO ] F?@f‘ﬁzfé‘ﬂect of
the i nventyh&Horihngedtstidrs 102 0¥ dREWA i FTGIHBI1C akHieM illustrates a communication

network 100 where one such communication device 104, connected to a data
acquisition device 302, is deployed. Data generated by the data acquisition
device 302 is forwarded to the control and monitoring server 102 by the
75 communication device 104 through a satellite communication link established via
a primary communication satellite 310 and a primary earth station 312.
Examples of the applications include areas in maritime, oil & gas, environmental

surveillance, heavy equipment sectors or the like.

20 A difficult and tricky situation however arises when operating the communication
device 104 in its typical locales of deployment, since those are usually in remote
places where power supplies are likely to be scarce. Moreover, installation of
new power supplies to circumvent the problem could be challenging and

uneconomical.

it is therefore an object of the present invention to address at least one of the

problems of the prior art and/or to provide a choice that is useful in the art.

Summary

30 According to a first aspect of the invention, there is provided a communication
device comprising a primary communication unit operable between an active
state in which a primary communication channel is able to be established for
communication with a remote control station and a non-active state in which the
primary communication unit is unable to communicate with the remote control

35  station, the primary communication channel including a primary radio link; an
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device conprising a primary comruni cation unit operabl e between an active
state.in which a primary comruni cation channel is able to be established
far conmunication with a renote contYol station and a non-active state in
which the primary comunication unit is unable to conmunicate with the
renote control 33station, the primary-8ommunication channel including a
primary radio link; an 1111111112121121212112121211211211111 *@00002* 2
auxi liary conmuni cation unit configurable in an operational state for

est abl i shhngligy comrhLihidadio® QRMEBhAGUrabR iBhanosdrationalcnateLidr esfablighingt h t he
renote control station, the,auxiliari connunica.ion.ﬁ? nnel incIuQiqg an
auxi | i ar y2P A8iary GRMMYcafiof,hanel dor eyPMURiGAUAg nY B Pitgr Gontro
gormugi CabiabitnUmd _abamwga,e@omm@mﬁcwdwerﬁaumg iar!nchdxhermamenm; ate in
ependence on a tri ring. signal; erein the auxiliary comuni cation unit
' the op8RAE: CRTTOIE, s WERy 2 PRI SRR GRICBOHAL DeHER ™ He BT rar y
communi cabtpfe Haitd ahl thBeackivt itgteSihadependéhte anl DWRIgediPGr sighalg wheven
requi renent, the auxiliary comrunjcation unit % 10 he configured as a
defaul t i 2riafy CORURYRAIEALRR Wit HethsrqReERNP A RIAIR MeSHITSSHOWRT PPERNEN
consunes EBW@r Haethe prisndrWidogfiechitstidreninenthacictive sedtat e by default and
"awaken" by the controller, as and when necessary. In this way, substanti al
power savings may be achieved. 15This is particularly inportant if the

comuni caWigﬂa d@yérg@;ﬁr_sti lbb@/}igﬁf’edu%re_rnfﬁ_mimd A6dl R cwhmmimmhyuracmggs to
power Ssupplilies IS | 1 C . e auxilirar onmuni cati on unit may,be
confi dbr eHefQﬂnf'ﬁHF%%énae Hn‘ﬂﬂ?'g%r\goﬁh%[ﬁk??t“ﬁt@ ﬁﬁ %’P?rycf)mné%t"%n uni t
may be cophitowhrRE dodkukieaadbansowanis guiteddot. thehich-adtie staduipedefaoi power
consunption requjrenents of

‘ ] the auxiljary 20 conmmunication unit. .
Mai nt enan@89c8Waken oy Hie %Uiogér'r?éya%d E’hgﬁé‘e%@ﬁ?ﬂé\d I ﬂ"'? Havr SHRSRRYR due
to reducegop@bspUiBgs nitBtisd heriavewn, since the costly primary communi cation
uni-t is not operated so frequently. Preferably, the primary radio |ink
and/or the auxiliary radio link may include a 25 terrestrial-based |ink or
a sat elsl i treidasestibiaky ispokbat if the corvitcdtncsies isabdsioydd trugdmaetief f er ent
ki nds of conmmunication |inks. Further, the Brl mar.é as?{n[lgni Sﬁti on .Fhannel
and/ or auXe9aleF YWRISMIRR YA FFFFSE hith RAVW G UPRIGSLdE TR ELundNEi ARANATY

communication unit may be configured for narrowband communication and the
primary communication unit may be configured for broadband configuration.
This then reduces the power consumption requirements of the auxiliary
20 communication unit. Maintenance costs of the device may also be lowered in
the long term, due to reduced equipment deterioration, since the costly primary

communication unit is not operated so frequently.

Preferably, the primary radio link and/or the auxiliary radio link may include a
25 terrestrial-based link or a satellite-based link, so that the device is contactable
through different kinds of communication links. Further, the primary
communication channel and/or auxiliary communication channel may include a

ground link.

30 Further, the triggering signal may be received from the remote control station via
the auxiliary radio link to lower the power requirements for operating the
communication device. Yet preferably, the communication device may further
comprise a secondary communication channel for communicating with at least
one data acquisition device, so that the triggering signal is receivable via the

35 secondary communication channel.



30Further, the triggering signal may be received fromthe renote contro
station via the auxiliary radio link to lower the power requirements for
operating the communication device. Yet preferably, the communication
device may further conprise a secondary comuni cation channel for

comuni cating with at |east one data agquisition device, so that the
triggering signal is receivable via the 35secondary comruni cati on channel .
-3 Moreover, the secondary communi cation channel nay be at |east one of a
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fromthe ra@&liifsﬁloﬁodﬁvrd?é vu%ttablw&oaﬂa@rt}brﬁmﬁmcaﬁmd c&aﬁmlflﬁlragpm@tm fhe whi ch

the primary copmuni cation unit is powered for comrunication with the renote

control slt'%ﬂgedwgo?ﬂg@/a at intervals. 15 Preferably, the operational state of

t he ?um liary comuni cation unit may include an active state in vvhi ch the
auxi liary _conmuni cation uni trapsmit and receive. data,t m t he

r enot €2comretsray; Weo?P%?t'M?%ﬁe‘ffatgﬁ(Pr@%rﬁlW'ﬁﬁn'g?té?'bum W c,nr? q%e
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aspect of sidre ||nn\)(/ﬁi&h| mé plif@Fye cbmniuriwatibed usit Ogrnnwureatfbomonmnumcwon

conprising a pr nicatio
i %wth tFI?\e remo e con ol station or“y t?nqgrevlal | ncluding a

15
Preferably, the operational state of the auxiliary communication unit may include
an active state in which the auxiliary communication unit may transmit and
receive data to or from the remote control station at any time, and a sniffing
state in which the auxiliary communication unit is powered for communication
20 with the remote control station only at intervals. Further, the auxiliary

communication unit may normally be configured in the sniffing state.

According to a second aspect of the invention, there s provided a
communication network comprising a primary communication channel including a
25 primary radio link, an auxiliary communication channel including an auxiliary
radio link, a communication device, and a remote control station located
remotely from the communication device. The communication device includes a
primary communication unit, an auxiliary communication unit, and a controller.
The primary communication unit is operable between an operational state in
30 which the primary communication channel is able to be established for
communication with the remote control station, and a non-operational state in
which the primary communication unit is unable to communicate with the remote
control station. The auxiliary communication unit is configurable in an
operational state for establishing the auxiliary communication channel for

35 communicating with the remote control station, while the controller switches the



25 primary radio link, an auxiliary comunication channel including an
auxilirary radio link, a communication device, and a renote control station
| ocated renotely fromthe comuni cati on device. The comuni cati on device
includes a primary conmuni cation unit, an auxiliary conmunication unit, and
a controller. The primary comruni cati ofi-unit is oper abl e between an
operational state in 30 which the primary communi cation channel is able to
be established for conmunication with the renpte control station, and a
non- oper apfidag} cshafudidationfinittbativeeptheraoy-operatiomat atateto the oparstiomedbl e to
communi cate W th the renote control station. The.auxiliary. L.cation
unit i s cBf§ ﬁhgﬁﬁ?’@qnﬁeaﬂ? B BRI Mehaenal aﬂée AYFiliag: %%Tﬁ‘éjﬁi"%g he'tgﬁxi liary
comuni cafHeonogdraficvedl fsedte 3pequirasni loaker ngpatatingt meweembtan cihwet rolmasyat i on,
mary comruni cati on unit between the

while the controller SVYi't(iHes tg? 4 %ri
non- oper aFPBAMNIGAtNHNgNtRe OBBAIPALHAI® st ate i n dependence on a
triggering signal. The auxiliary comrunication unit in the operational
state requires |ower operatin ower than the prinmary co i.cation unit in
the oper aPT?fﬁéﬁb'VsrgleePR@aﬁf é‘f"gpgml&/,matyhié‘cbﬂenﬁ%lercgﬂ’huq'%tomr?agétfﬁllc 'ude a
t el econmuahg ahie OasxilsRY elalid @ink anay tdpeioasky lusarther sathe teletkhmmynicgtidnenal |y
use the sane tel ecommuni catic?n?. atﬁllite as tt}patgrirrary radi o |ink,

ik Yo

|
whenever éﬁf?ﬂlﬁﬁﬁsgﬁﬁpnw,&%&' VBN HidPE U feet of the invention, there

i s provided a conmuni cati on nethod between a conmuni cation device and a
renote control statio

. .the co ni cation vice iLncludi I
comur? caticsarding fo Sptg‘F dfseehkP n'"aﬁn%%ﬁﬁ?feoﬁa?mg{%tg eggﬁgmgm'gawﬁ
non- oper alIRad sstaken ad ccormmanixaiiormrdevicemamdi g ateimante uerntrod cstéiigurtisl e i n
an operational state. W.th the auxiliary comuni i op. uni ' he
oper at i on&PM¥RYRigatigndevies HIS’HJdd'EﬁTﬁrﬁrg‘%%'%ecsotngﬂ}’?'ggﬁé\‘ggﬁ'ﬁ%Ehialﬁg(re{ywrbetn
communi catanagperhadrgIstdtetanden nbhepatatidnaastate anthani aagliaop coninurkeatiarhe
renote control station, the auxiliary .o i.cation _cha i nGl.udi an
i | ar y WPROSTELIAES i mERHRkena StptEonin6e 4-S0a{ R el
si gnal,s ang g tapiragoridnestatd, metieyy wetiadni comiprisesuestablisingt lae  auxiliary
non-operational state in 20 which t pripary c [: j.on, unit i nabl e
to communi®ORIBURIFRPR HEaPaRh PEERH? P@F Ef'gﬁ?%n C1(:80 tmelg%ﬁ)denr arl{nlﬂor?hfj E}e;te. I'n
addi tion, paidoke t Eentili BRtivn C oBURLLAEBHO rcammntinicatiom ecloreveht inohidingstatt e, t he

met hod further conprises tablishing a prinmary. _cor i_cat] I
bet ween t F¥BIATYERYOC i@a’f"?h??%ﬁg‘f’ %cﬁHprtj%eesyFe&&%goﬁkdrg%ﬁngggﬁh, t he
primary CoiAUEWEEHihGfhe primaitpieBrimurmcatict agjt &ropr theangn-oadiationahitateTite
auxi liary conmmuni cation unit in.the operational te. j: I
oper at#ng WHRR AN REMa M EOMMURFAN 0L %b?eoﬁo ﬁ?ﬁk& u?‘hcra?‘%g, '%S@(rea{tg P@E\eal
state. BrdfoRr afakivn tdetHer | peestionmi Ssanal nmay duditiesewitbd the aptimary
auxi liary conmunij cati on 3Qchannel . MNore preferably, . .d nt.to the
renote corffaynuaicalionnjt Antthe BPRIALCPaL S ni@%t %8%“@2%@( ng?_)ﬂgés
establishing a primary communication channel between the primary
communication unit and the remote control station, the primary communication
25 channel including a primary radio link. The auxiliary communication unit in the
operational state requires lower operating power than the primary

communication unit in the operational state.

Preferably, the triggering signal may be received via the auxiliary communication
30 channel. More preferably, data may be sent to the remote control station via the

primary communication channel.

According to a fourth aspect of the invention, there is provided a communication
method between a communication device and a remote control station. The

35 communication device includes a primary communication unit operable between



According to a fourth aspect of the invention, there is provided a

eommuni cati on net hod between a communi cation device and a renote control
station. The 35comruni cation device includes a primry comunication unit
operabl e between 5 an operational state in which a primary conmuni cation
channel is able to be established for-8emmunication with the renote control
station, and a nonoperational state in which the primary conmuni cati on
channel is unable to conmunicate with the renote control station, and an

auxiliary, ﬁmgﬁ&%ﬁ@%e%umﬁm % mﬂﬁ“&ﬂgﬁ\%%‘éhéﬁ%%héplé shien® 88

auxiliary c ni cati on channel auxiliary communi cati on unit
and the restsbshashferolcomnauniestion M&WSMQ tTEAWte QW@@e&t?W,s?@%a@ -t he

commun caLhgngut Bl AR faty COSNINGAIbANIBANSL . uaBab] shi ng

the primary conmuni cafion channe e primary communication unit
and the reomtraingaate voth theatrémnte andtrﬁ)loﬁébeﬂ,vﬁh@; afa BHX{iNFeMEVGEANARI cat i on

devi ce vi god herpri 'n#@f\éfd CRMBRLS A tQtShs%gfd‘gﬁ'atR\?arﬁ%rﬁmﬁﬁ&fa%}d cREARBYT Y

com‘rum cati on channels res ct|ve y In e auxi|liar and primary radi o
links.  betweaensiibel awtiéarsppemennicaiian HBit an@stheelrampfﬁg qoptiehestaifect of

the i nvenh]a%%e Jas‘?rj(lj er*rﬁ% §|§HE| ?@l?lllg Jo%rﬁmcé’ﬁ&?rdegﬁgeﬂfasth@f alfifary

i nventi on ects of the invention wll be apparent from
and el uci aamanathmr elheneﬁbe establipkingntiiogli pEMmEsy d@%’l‘imqﬂé‘d‘“ﬁ@r &haarsler |

20Br i ef D%ERNéé?wt ﬂfnatr{/] %l@gﬁorﬁmﬂd%ﬁ@'ﬁé r@fno&é"%ohﬂ%?@ﬁtféﬂ 3ing

di scl osed "herei na er ence to the acconpanying draw ngs, in
whi ch:7o  régeining dlatg Heans taemmnn@atl@@mewwakthenpmaah camEBIE PNonal

23comuni %ﬁghr%] deyﬁé;eauﬁl%grghﬂ'g ﬁHaFWeco%hﬁﬁlcgﬁén cHarmBRWe§OdBINVBIyCat | ng

with a control and nonitoring ser Figure 2 Is a schematic diagramof a
comuni cafinaudelayxiliary ansoprémacy 'tadloa“ffhsr st enbodi nent of the invention;

It should be apparent that features relating to one aspect of the invention may

15 also be applicable to the other aspects of the invention.

These and other aspects of the invention will be apparent from and elucidated

with reference to the embodiments described hereinafter.

20 Brief Description of the Drawings
Embodiments of the invention are disclosed hereinafter with reference to the

accompanying drawings, in which:

Figure 1 shows a communication network in which a conventional
25 communication device, according to the prior art, is shown communicating with a

control and monitoring server;

Figure 2 is a schematic diagram of a communication device according to a first
embodiment of the invention;

30
Figure 3 is a chart depicting different modes the communication device of Figure

2 is operable in;

Figure 4 shows a communication network including the communication device of

35 Figure 2, and a control and monitoring station;



30 Figure 3 is a chart depicting different nodes the communication device
of Figure 2 is operable in; - 6 - Figure 5is a flow diagramof a nethod
far the control and nmonitoring station of Figure 4 to communicate with the
comuni cation device; and Figure 6 is a flow diagramof a method for the
comuni cation device of Figure 4 to cefirunicate with the control and
nonitoring station. Detailed Description of Preferred Enbodi nents Figure 2
shows a schematic di agram of a communi cation device 200 (hereinafter

device) apeordisng 4 AoR dikgsn SfT’QQHétﬂBtBtfgpfhet B@ntm%:at inBRitorTMte s@@Yh & 200 io

conprises & primary commuhication uni 02, an auxiliary conmmunication unit
204 and aRidune drtb somniyurgcateryitht thewegmmynigatien dewiceadnd bei ng el ectrical ly
and comruni cably connected to a processor unit 208. Any type of suitable
conmput er bus (not shown) known to skilled persons may be used to

i nt er conn&igure 16gs i v siagramnefta peghodhiarthe wormHneatian ¢gvice 8higHI%¢4t i on

units 202 at.erf I ' tawi Il b i dth
any Coﬁpugoeggrﬁmgﬂgc&%%wgﬂ tﬁé cggﬁ?li égrugr gﬁgh&%@ﬁ%?ﬁlﬂ%nm di regt ?gﬁgfm ated that

comuni cati on between the processor unit 208 and the different units 202,

204, 206 epupangad PdstAptibn JTUBicRsired EnfbS@imifts200 al so includes a pover

management unit 210 for 20 distributing and controlling electrical power
provi ded Fjguse desfionest 2 §chometic dngrae O(f_r@oQo"%'ﬁHW??t'?'i‘)d?Yl‘é‘*ﬁP@d@E%’?af it 208,
primary a'agvi%gf('Jc'calr&(né:qmni‘iﬁ?té dibh ofQRe AENtiGHId TRE eddvitee 2060 uni t
206. The power” source Ts connected externally to the device 200 and.is

real i yed icAMRIiEe? M BEEGEY SAMMNieatiangyoit 203urdPedWilHY ¢APIEREAtbIYEtat t he

site of d%hogm% Ghtetfage IR ARpEPOUBRE Lbit PBE NaP WEhg | diB&trically and
chem cal - based sources such as dry or wet cell batteries, or green-energy
sources s@omnagnicalliycornegtgyfo a processor unit 208. Any type of suitable Computer

bus (not shown) known to skilled persons may be used to interconnect the
processor unit 208, primary and auxiliary communication units 202, 204 and

75 interface I/O unit 206. It will be appreciated that any computer bus adopted is
configured to permit bidirectional communication between the processor unit 208
and the different units 202, 204, 206 connected to it.

Further, the device 200 also includes a power management unit 210 for
20 distributing and controlling electrical power provided by a dedicated power
source (not shown) to the processor unit 208, primary and auxiliary
communication units 202, 204, and interface /O unit 206. The power source is
connected externally to the device 200 and is realised in a form based on the
energy-resources type implementable at the site of deployment of the device 200
25 (e.g. main power line, chemical-based sources such as dry or wet cell batteries,

or green-energy sources such as solar energy).

The primary communication unit 202, includes a corresponding RF transmitter
and receiver (not shown), is configured to operate in an active state, a sniffing
30 state, or a non-active state, all of which will be elaborated later. In the active
state, according to this embodiment, the primary communication unit 202 is
arranged to establish a primary communication channel for the device 200 and
the channel includes broadband satellite communication capabilities (i.e. high
average data throughput) which may be bidirectional or unidirectional

35 communication. Therefore, the primary communication unit 202 is thus rather



The primary comuni cation unit 202, includes a corresponding RF transmtter
and receiver (not shown), is configured to operate in an active state, a
sniffing 30 state, or a non-active state, all of which will be el aborated
later. In the active state, according to this enbodinment, the primary
conmmuni cation unit 202 is arranged to-éstablish a prinmary conmunication
channel for the device 200 and the channel includes broadband satellite
comuni cation capabilities (i.e. high average data throughput) which nay be

bi di recti %Esa)er%sdmeéiirft@ﬁéw@(iaé rﬁ@cp&wyne&a&unqﬁg) Tm@nsafdmgaontuhetwel crfary
conmmuni cation unit 02 is thus rather power -resour ce | nt ensi ve
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whi ch provﬁndegx'ét'Bl%(f‘-&”iﬁjM@'ealsé?Wt%r G (A K@ggﬁ\fﬁdﬁ Eeglq évéﬁ‘?sm tted

by the pruﬁggx comuni cation unit 202. The storage deV|ce IS reallzable
using any typé of known storage technologies. 13 In respect of the
auxi | iy communication unit 204, which is simlarly operable in the active
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channel; for receiving a triggering signal to control the pri mary

communi cation unit 202 to facilitate the hi data thraqu ut transni ssion.
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person.  gignal to control the primary communication unit 202 to facilitate the high data
throughput transmission. It should be appreciated that the auxiliary

25 communication unit 204 communicates at a lower average data throughput
compared to the primary communication unit 202, and requires lower operating
power. Based on an auxiliary satellite system to be in communication with the
auxiliary communication unit 204, the auxiliary communication unit 204 is a
satellite communication module that operates based on any compliant

30 narrowband satellite telecommunication service selected from a group
comprising (but not limited to): the Inmarsat D/D+, Inmarsat IsatM2M, SkyWave
IsatData Pro, lIridium Short Burst Data, Orbcomm or any existing/future
narrowband satellite telecommunication services understood to be suitable by a

skilled person.



8 Further, the auxiliary conmmunication unit 204 also includes a storage
device (not shown), acting as a data buffer for data received at or to be
subsequently transmtted by the auxiliary comunication unit 204. Sinlar
to the primary communication unit 202, the storage device of the auxiliary
comuni cation unit 5204 is i npl enent abBe usi ng known storage technol ogi es.
The interface I/O unit 206 conprises one or nore input/output ports for
interfacing with one or nore data acquisition devices 302. ioThe processor

unit 208 EQphydeRe auPBRg @mMURREEE ThE RORTASEMmTAIdes Hétofd N\ Igvice aRNsi bl e
for coordinating various functionalities and oggzr ations of tpe deV| ce 200.

Oper at i ngSheWR), LREtINGN3% b Aatmh Pufigr Joe dlata gpceiMed Atoredd e SHPEeBEEW o any

desired ufhhshfred bE/ht%eaé%hlhé ré’orﬁ%mélahsﬁiturﬁmum t SAAMAr ¥6 ahd Nrinsargput er
bus, for execution Of &Zejm ic task 5 As nentiogned in grecedl n

par agr aph§0mmté“?ﬁtior'?awyt & tﬁﬁxﬁtPia@Pyd%ﬁ’ﬁrﬁﬁF%?Pﬁhardn?qrgm O§at'%11-’%5r e each
configurabhg ¢ ﬂn[?%ﬁ'{e%aeolé P?lﬂBX(n%antﬁgrafg@' tbONhdIggiadependent states: (1).

"active state” sniffing state", and (3). "non-active state" vvith
the active and sniffing states being regarded as "operational stat es 200f

each uni t r202;40fa88d/ NEnil OFoAddnyiStistlsabfe DB NBofeSgApEASLILASt PoitsOfor
operational ” state. The "active state’ indicates t?at the respective

communi cathterfacingvgthoene opparefatarsrsisieAey'Fe$£302.n relation to their RF
transmtters and receivers), ready for data 25 transmtting or recei vi ng

operations. On the other hand, the "sniff tate" t
comunPcatTingnPreReesozomit 20fincludssed QBP%’/%:BH?R%S?'B%'%‘%EE%SS(% HOfI gh\?\‘?c“bn)

duty- cycl @£ e6RinEREr ERSIRINGARg RAYBUS RGnddnklities Bd operitions)ofahe \deviceus
predefined intervals so that requests/events fromthe contraol

d
noni t or i n@0§t Pperating nsiiustiors/ePMEIANES are sehhipt t'\ﬁo‘?’&%“%@ﬁé’”ﬁlﬂo@&&rﬁ% tters

for P,Ot h Wastadg %Qlt%g?g tt?@éuﬁﬁﬁry%ﬁl%@h'cﬁnm%ﬁ ed4piih the dofiputetmise forLast | y,
the "inactive state” signifies 'that the respective communication units 202,

204 are sﬁifﬁpytl?jbﬂfe@éée@w t3%or both the RF transnitters and receivers) for
ener gy, ,conservati on.

As mentioned in preceding paragraphs, the primary and auxiliary communication
units 202, 204 are each configurable to operate in any of the following
independent states: (1). “active state”, (2). “sniffing state”, and (3). "non-active
state”, with the active and sniffing states being regarded as “operational states”
20 of each unit 202,204 and the non-active state being regarded as a “non-

operational” state.

The “active state” indicates that the respective communication units 202, 204 are
powered on (i.e. in relation to their RF transmitters and receivers), ready for data
25 transmitting or receiving operations. On the other hand, the “sniffing state”
means that each communication unit 202, 204 is operably configured based on a
low duty-cycle receiving mode for powering on (the RF receiver) at various
predefined intervals so that requests/events from the control and monitoring
station 102 are receivable. In other words, the RF transmitters for both units
30 202, 204 are generally powered off in this state. Lastly, the “inactive state”
signifies that the respective communication units 202, 204 are simply powered

off (for both the RF transmitters and receivers) for energy conservation.

importantly, the auxiliary communication unit 204, when in the operational state,

35  requires significantly lower operating power than the primary communication unit



-9 202 in the sane operational state (for exanple, "active" verse "active"
or "sniffing" verse "sniffing"). Therefore, based on distinct conbinations
of- the different states the primary and 5 auxiliary conmunication units
202, 204, are configurable to, the device 200 is advantageously operable in
t hree nodes. They are respectively knef\n as the "Transmit Mde", "Sleep
Mode" and "Low Power Standby Mbde". Details of each node are further given
herei nafter, and described with reference to the prinary comuni cati on unit

202, and apxihi e/ seRENerAdrRD dtbiel (RP4exakiplel) atilvengsise Magies” or(a). In
t hi s node, elther or both eo t he prlema(try ?:)é)rrrr%nl cation unlst 202 andorg h)e

auxi | i ary goifRanveraei smffing’t 204 are configured in the active state. (b).
Particularly, either or both of the primary conmunication unit 202 and the
15 auxiliary communication unit 204 are confi %ur ed to COI’IH nuously transmt

and/ or r edBRRIOMRPaRGE oN Aistincy sembinatigns wfithy, diffesprtstatesdne MA@ ased on
Frequency aathﬁ'EE’?}BMdll fdal%ﬁ MGEes62, 204, QdecdAngurang tB’UiHé Eéﬂcé@@@sl‘é) or

performthe sa aval | abl e ‘cont'i guous ti neslots when usi ng
Ti me Di vi edvantepeeysly @raraie dn trsedmpdens Mingyi ¥ '$ERL y kP?WmS| thge

appr eci at eﬁra%gnﬁtfv%dé Nesieb oS i Lo RaRS S%@b?%odbﬁ m@amsamea‘oar bot h
the primary and auxiliary conmuni cation units t hi s node,

power congiAfis: Anfupihet Bl eacsTenadisn %Peﬁeﬁﬁfkbreét‘l‘”f% r?fﬁéérfﬁel ‘i?atrh? primary’

comuni Catcbﬁ%dmééno%%d 502 £Hy ASMRRY Rbmddicatiy® @it pe4:y communi cation unit
202 isin't actlve state to provide optinmum data throughput in the

transmotting (i.e. uplink) and receiving (i.e. 25 downlink), phases. This
mode is depj oyab}aﬂr\,stgabdl rectional or bidirectional data transmni ssion.

It will al'so be apparent to a skilled person that averaedat ansm o]
rate may Ha). as;}'hég'ﬁdﬁ@@% eidher: prebefd of E}?I PHTRA R C QR HY n‘k“'ﬁ&b5 ssion

per for rranqg? Qﬁklﬂgr)ﬂ@o(?ﬁHQﬁ&tatlQﬁ‘ uﬂﬁ@@ﬂb@@@%ﬂ]ﬁ__lh}ea\'iﬁltlh@bbthvé Matc—ﬁo( 2)." Sl eep

Mode" : 'S node reference to

3, t
comuni cat(bbn (Rerticutany. gither 19a bath Pl ther V'@BM@%%&PI‘@W&H& tlzgg%ﬁ the
conf i gyr ed jyfiah o R Urlid B nSht QO@'&% RORAfiGEeHME confihBolids RR@kitednd/or bot h

the primary co nication unit
receive any available data (e g. using transmission schemes based on
Frequency Division Multiple Access, or Code Division Multiple Access) or
perform the same for all available contiguous timeslots (e.g. when using Time
Division Multiple Access based transmission schemes). It will be appreciated
20 that the transmission schemes need not be the same for both the primary and
auxiliary communication units 202, 204. In this mode, the power consumption of
the device 200 when operating the primary communication unit 202 is high
especially if the primary communication unit 202 is in the active state to provide
optimum data throughput in the transmitting (i.e. uplink) and receiving (i.e.
25 downlink), phases. This mode is deployable for unidirectional or bidirectional
data transmission. It will also be apparent to a skilled person that average data
transmission rate may be asynchronous for the data uplinking and downlinking,

the performance being dependent on data bandwidth availability.

30 (2). “Sleep Mode”:
(a). In this mode, with reference to Figure 3, the primary communication unit
202 and the auxiliary communication unit 204 are configured in the sniffing state
and non-active state respectively or both the primary communication unit 202
and the auxiliary communication unit 204 are configured in the sniffing state,

35 meaning the RF transmitters of either or both of the primary communication unit



and the auxiliary communication unit 204 are configured in the sniffing
state, 35meaning the RF transmtters of either or both of the primary
camuni cation unit - 10 - 202 and the auxiliary comunication unit 204 are
powered off and the RF receivers of both the primary communication unit 202
and auxiliary conmmunication unit 204 -a0e periodically "wake up" (i.e.
powered on) at predefined intervals (according to a predefined duty cycle
whi ch may be 5alterable by a command transmtted fromthe control and

noni t orin tat, ) r [ L.RCOM Nt £y rgguest
for data %%z'rsr_r?l?‘trqi g{a)et ijag'%@'.ahp Cloﬁﬁﬁ%qﬁgatﬁal%gbnt%%q ?ES?'!&@%%S gﬁnés%drrgge IFggser >
power t hareceivetshe of Thatisnthe Mpdeary andmorumicadionr i wjer 802 g t3&xiltary ansni t

Mode" if o 1t f OWh g, 1O It 1.Q0S «] | £i 14 ed:, | '
aert 1o FOEuRhisaBe, ShittPoP date? aPdeAARS s Mer! & pohleleoR SERTL D
request fpreddfined ciotarualscéadoonding ated a trsegefinass soity upicte 20Gch ringYeb8 ei t her

or both of,.th i ' | i MNe - hgat i on
ani ¢ 2ba PIGABED ERohy A URREA AU he s R ety MaRATIOR 6%, | 1T,
pr ogr amegkceivet drgy ipcomagsalerta miotify2iB reduestcton slata eommugipationg si gnal to be
evoked to trigger either or both of the primary comrunication unit 202 and

auxi | iary communication unit 204 into the active state; or (iii). A
triggerinin shignabdér tme cesicef 20B ecatatimesactpssel Power dben dastheo2/@gemitFi gur e

Mode", and can be triggered into the "Transmit Mode" if one of the following

70 conditions is fulfilled:

(. An incoming alert is received (from the control and monitoring station 102)
notifying a request for data communications, and the processor unit 208 triggers
either or both of the primary communication unit 202 and auxiliary
communication unit 204 from the sniffing state into active state;

15 (ii). A pre-set timer programmed in the processor unit 208 that causes a
triggering signal to be evoked to trigger either or both of the primary
communication unit 202 and auxiliary communication unit 204 into the active
state; or
(iii). A triggering signal from one of the data acquisition devices 302 (see Figure

20 4) connected to the device 200 via the interface 1/O unit 206 directly or indirectly
causes the processor unit 208 to transmit a triggering signal to trigger either or
both of the primary communication unit 202 and auxiliary communication unit

204 into the active state.

25 (3). “Low Power Standby Mode™:
(a). This mode is defined as when the primary communication unit 202 is in
the non-active state (i.e. powered off) and the auxiliary communication unit 204
is in the sniffing state, meaning the RF transmitter of the auxiliary
communication unit 204 is powered off and the RF receiver of the auxiliary

3 communication unit 204 is periodically “wake up” (i.e. powered on) at predefined
intervals (according to a predefined duty cycle which may be alterable by a
command transmitted from the control and monitoring station 102) to receive any
incoming alerts notifying requests for data communications. In this “Low Power
Standby Mode”, the device 200 draws even lower power from the power

35 management unit 210 than in the “Sleep Mode" but still possesses the time



20 4) connected to the device 200 via the interface /O unit 206 directly
or indirectly causes the processor unit 208 to transmt a triggering signal
ta trigger either or both of the prinmary communication unit 202 and
auxiliary communication unit 204 into the active state. 25 (3)."Low Power
Standby Mbde": (a).This node is defineth-as when the prinary communication
umit 202 is in the non-active state (i.e. powered off) and the auxiliary
c](c)rrmﬁnl cation unit 204 is in the sniffing state, meaning the RF transmtter
of the auxiJ.i.ar [ [ ni hs. red . of f cei ver
of the aui%%ﬁ?gf;pyegg%rgrnﬁ%}pgggi tbn a&‘ni%t%rzg% 9@“@8??8 écsé{gﬁ% Ert\;t/g utBE (i.e.
power ed om)xitiarypcadmbinication mhg20dl s (according to a predefined duty cycle
which may be alterable by a command transnmtted fromthe control and
nonitoring station 102) to receive any incomng alerts notifying requests
gor dat a tonothei oatridendt both tthesptimavy RwenuScatiebyurNb @92, andeaddljarde 200

raws eve ; r . ) MR [ - k.t he
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way ][_O t r ipgomEsse tundr 208 dsoa Hriggeting signateranseuiieditiyc the dataicauizdipnand
auxiliary conmu i,R0 . yni [ he active state is through either a
pre-set t|d|%¥\'°e§gggﬁééﬁgwagﬁ%%gép#@{:%%%or unit 208 or a triggering signal
tz(r)zgns%t '{/@dhby. the data acquisition devices 302 to the interface I/O unit
. it 2351 ; I b (TR Y4 4nbgat 4 k202 and
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204 is then nhowever “unabl € to recerve any over - alr signal fromthe
control arinmaryidoormagjcatiory enit 202. orGbasauiliany cpmmundcatiomeunibspbistiffness of

t he deyvice 2 i S I t ontal: LSS Ikl jgcat i ons
e i
monitoring server 102. Consequently, the time responsiveness of the device
200 will pose a problem to certain mission critical applications that have

stringent operating timing requirements.

20 Therefore accordingly, the device 200 of the present embodiment is configured
such that when it is in the “Low Power Standby Mode”, the processor unit 208
controls the primary communication unit 202 to enter into the non-active state,
whereas the auxiliary communication unit 204 is instructed to go into the sniffing
state (i.e. only the RF receiver is powered on periodically) to retain a means by

25 which the device 200 is communicably contactable by other devices.

In summary, the corresponding modes of the device 200 that result from various
permutations of the different states the primary and auxiliary communication
units 202, 204 may be operated in are clearly tabulated in the chart of Figure 3.
350 Figure 4 is a communication network 400 including the communication device
200 which is installed in a location remote from where the control and monitoring
station 102 is, and is also communicably coupled (wired and/or wirelessly) to
multiple sensor units or the data acquisition devices 302 through a bidirectional
secondary communication channel 402 via the interface 1/O unit 206. The

35 secondary communication channel 402 is realisable using any known suitable



20Theref ore accordingly, the device 200 of the present enbodinent is
configured such that when it is in the "Low Power Standby Mde", the
processor unit 208 controls the primary conmunication unit 202 to enter
into the non-active state, whereas the auxiliary conmunication unit 204 is
instructed to go into the sniffing stat2e (i.e. only the RF receiver is
powered on periodically) to retain a neans by 25which the device 200 is
comuni cably contactabl e by other devices. In sumary, the correspondi ng

nodes of Hbean@qmo%ﬁsetas?@ bgama&km@&we}saﬁ Oﬁbwmuswt%rpgrnwrcapl&m? ok dde

different states t and auxiliary communication units 202 204 may
be oper at equnntlan@ecylcea?rQ%AStsmwramefbeldﬁawr&s dhgreonynumpgiigrenatwosk 4 ppgure 4
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bi di recti onal secondary communi cation channel 402 via the interface 1/0
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illustration sinplicity, only one data acquisition device 302 is shown in
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102, an aux satellite gateway 304, an 5 auxiliary earth statjon 306,
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control fonrtoring station he auxiliary satellite g‘ateway 304,

first int&setellitzi BP8r gnd i thr 990‘99 B@Q weétn shRE!da bR PPBW iagd cthett & daSevay
and the a"@f\'\t%] oﬁ’ﬁ%n@%é Qoﬁ{n‘?ﬁdlﬁﬂl&p@\k 106G batwedn! eYcordoplahttrRonitdiihigl 000c

io between the auxiliary earth station 306 and the auxiliary comunication
satel | ite st@in t&2end tl@mﬂp*'ilaﬁy)ﬁ%%ﬁ'@l gateway 30 cenopWiHetaRe & WIFRd ki | i ary
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that the auxilrary conmunicatio annel 1 ncludes a conbination of wreless
(e.g. the axdianyg camriunicatipnsdxaanel may befrllyodegssand wired 1inks (e.g. the
first ground |ink 1000a), although the auxiliary comunication channel may
be fully wireless. 20The comuni cati on network 400 further includes the
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satellite gateway 31 control and nonitoring station 102.
primary co3ﬁrﬁ,|rﬁh§aprlmﬁ%ﬁaﬁhefﬁtab@'miﬂ%@ pEiNFary s‘tat?JMerra?S?“saé(t éi4iand Fh%k

2000a bet hgngle ENgoZ3 1Hd MBHaGOBBkthGREatRth SeHahbi t e
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between primary satellite gateway 314 and
t he cont robetmdnrtbmqrmmang:osmraunl@ﬁthmatelllttesﬁﬁ@uwi ke primary earth station

312, first inter-primary link 2000c between primary earth station 312 and the
primary satellite gateway 314, and second ground link 2000d between primary
satellite gateway 314 and the control and monitoring station 102. It should be
30 appreciated that, in this embodiment, the primary communication channel also
includes a combination of wireless (e.g. the primary satellite link 2000a) and
wired links (e.g. the second ground link 2000d), although the primary

communication channel may be fully wireless.



30 appreciated that, in this enbodinent, the primry comuni cati on channel
al so i.ncludes a conbination of wireless (e.g. the primary satellite |link
2000a) and wired links (e.g. the second ground |ink 2000d), although the
primary comuni cation channel may be fully wireless. - 13 - It should be
appreci ated that the device 200 is sitldated in a far away | ocation fromthe
control and nonitoring station 102, thus requiring the extensive

commruni cation infrastructure to enabl e conmuni cati on between the device 200
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t he device i's configured operate in an "Event Driven ", defi ned
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(Iocal /' r e &) tHVisiithary ddhhRalifs LANCE2 of ke PYiRTHrp cEMLASRAIRA dhanhel
is faulty or when the data volume is too small to be economical to send via the
primary communication channel and the transmitted data is not time critical in
nature.

25
Thus, the device 200 may not need to be continuously communicating with the
control and monitoring station 102 and to conserve power, the device 200 is
normally operated in the “Low Power Standby Mode” in which the primary
communication unit 202 is configured in the non-active state and the auxiliary

30 communication unit 204 is configured in the sniffing state to maintain
communication link between the device 200 and the control and monitoring
station 102. In this embodiment, the device 200 is configured to operate in an
“Event Driven Mode", defined as configuring the processor unit 208 to react and
respond to (local/remote) events. In this instance, the events corresponding to

35  triggering signals (e.g. wakeup packets) are remotely transmitted from the



35triggering signals (e.g. wakeup packets) are renptely transmtted from
the - 14 - control and monitoring station 102 or initiated by the data
acqui sition devices 302. Wen the control and nonitoring station 102
(preprogramed or when initiated 5 by an administrator) is required to
transnmit an execution command to or refieve data (i.e. polling request)
fromthe data acquisition device 302, a triggering signal is sent to the
auxi liary conmunication unit 204 via the auxiliary comuni cation channel,

whi ch is pemfdraid yhopsbrhg isthtesh 4e2 g inltat&k pyane dstat dufuisifforo deaiiceb| i t e
services. _This is acconplished by establishing the first io ground |ink
1000a,.th?%%gh which the triggering signal is sent, to the auxiliary
satellite gateway 304, and sent via the first inter-auxiliary link 1000b to

the auxiljar arth station 306.for, transi ssion to th i liar
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signhal vi.a e secon auxi Sat it iLnk 1000d.
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On receipt of the triggering signal, the auxiliary communication unit 204 forwards

20 the triggering signal to the processor unit 208. Consequently, the processor unit
208 brings the primary communication unit 202 out from the non active state into
the active state to establish the primary communication channel with the control

and monitoring station 102.

25 If the triggering signal includes other commands, the processor unit 208 carries
out the task specified in the commands. For example, if the triggering signal
contains execution commands (e.g. to switch on a valve) for the data acquisition
device 302, they are transmitted to the data acquisition device 302 over the
interface 1/0 unit 206 and executed. Subsequently, after the commands are

350 executed, an acknowledgement signal is generated by the data acquisition
device 302 and returned to the processor unit 208, which is processed into an
output data. On the other hand, if the triggering signal is a polling request for
any specific data (e.g. temperature measurement data) from the data acquisition
device 302, the processor unit 208 then retrieves the data requested from the



data acquisition device 302 through the interface |I/O unit 206, before
processing theminto an appropriate output data format. The output data is
rel ayed to the control and nonitoring station 102 via the established
primary comruni cation channel. Specifically, this conprises sending the
out put data fromthe primary conmmuni caldi-on unit 202 to the prinmary

communi cation satellite 310 via the first primary satellite |ink 2000a.
Next, the primary comrunication satellite 310 forwards the output data to

the pri magytaeigulsitdriblit RBe 382 tNicighltRe SMeFBEe MO Ot $08ab&Tbld pRckbsikg 2000b.
Fromthere, the io output data is sent to the primary. satellite gateway 314

via the fihes intearanpFeRfAte outRyt daddiRiMakher e it under goes si gnal
processing (e.g. denodul ati on/ protocol conversion), before being
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control andy Mmoo St %haefbo?eQZsuga& Eﬁﬁ:e@bﬁgeﬁdéfsGéﬂnb@dlaﬂﬂﬁﬁp@étb@dﬂs

pertaining to the device 200 for responding to t

e tri erl n are
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association wth Figure 4, Figures 5 and 6 present respective ?gé'g gs for
30 faci | i CAMMENIEHIONISHRARREI2(50 Pé?f&r%ht?%?b'gﬁh‘adnﬁﬂf‘eoﬁ\p 3"@?%&3 % 2 to
conmun; Cats%téﬁnt%@ef\%&.m her. Particularly, Figure 5 depicts a flow di agram

outlining steps of a nethod 500 for communicating with the device 200
t hrough the control and nonitoring station 102. In a step 502, the control

and noni t QuLLY tREbitB0t Hafa IHARSBRES @&étgqulreeensé@rw théir eurgtol tared
auxi | iary comuni cation 35channel to the auxjliary connunl atlﬁn un|t 204
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202 back to the non active state to conserve power, while the auxiliary
communication unit 204 continues to stay in the sniffing state, monitoring for
other triggering signals transmitted by the control and monitoring station 102.
25 The above described operations pertaining to the device 200 for responding to
the triggering signal are repeated for any future triggering signals received at the

auxiliary communication unit 204 through the auxiliary communication channel.

In association with Figure 4, Figures 5 and 6 present respective methods for
30 facilitating the device 200 and control and monitoring station 102 to
communicate with each other. Particularly, Figure 5 depicts a flow diagram
outlining steps of a method 500 for communicating with the device 200 through '
the control and monitoring station 102. In a step 502, the control and monitoring
station 102 transmits a triggering signal through the auxiliary communication

35 channel to the auxiliary communication unit 204 of the device 200. The control



5 device 200 over the primary conmunication channel. Lastly, in a step 508,
the primary conmuni cati on channel is torn down by the control and
monitoring station 102 (by releasing the associated link state infornmation
kept thereon), when the output data are successfully received.
10Correspondi ngly, Figure 6 depicts andther flow diagram outlining steps of
a 'net hod 600 for comunicating with the control and nonitoring station 102
via the device 200. In a step 602, the device 200 detects the triggering
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102 through the primary communication channel in a further step 608. When all
25 output data have been successfully received by the control and monitoring
station 102, the device 200 effects tearing down of the primary communication
channel (by releasing the associated link state information stored on the primary
communication unit 202), and the processor unit 208 switches the primary
communication unit 202 back to the non active state in a final step 610. The
30  auxiliary communication unit 204 is maintained in the sniffing state to monitor for

new triggering signals.

Further embodiments of the invention will be described hereinafter. For the sake

of brevity, description of like elements, functionalities and operations that are



Wth reference to Figure 4, the triggering signal is transmtted by the
control and nonitoring station 102 via a second auxiliary comrunication
channel as opposed to the one outlined in the first enbodi ment. Mre
specifically, the control and nonitoring station 102 initiates a connection -
to an auxiliary terrestrial 20 gatewayl7316, establishing a third ground

l imk 3000a through which the triggering signal is sent. Signal processing
is accordingly performed on the triggering signal at the auxiliary
terrestri ek §tofepREARM r¥feferteSRftOMPtead be

inter- auxgt}l ary eéég%wnl‘%gdé%reg?evan? tg\rb?est r |ral network 318. The
triggeri ng\agegnalmﬂaf raitssefdhe neleyantremedinest{sk.r om t he terrestrial network
318 and 25 received by the device 200 at the auxiliary comunication unit
204 via an auxiliary terrestrial Iink 3000c. Hence, in this enbodi nent, the
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further, tdgﬁa 279048968 didhidr O cBmbtlinichtBRBOd MNiteléss qWwehl tArak t he
primry an auxﬁcga?y&)c?)%ﬁr'uﬁ gdatl on units n2 204 rare both configured to
use terr esebwarkingastandardmsuah @atWish WiMas. Z'@‘éﬁq iANRHKS), the primary

cormunl cation unit 202 is arranged to provide a broadband terrestrial-radio
bi di r€étional io communication [ink. As such, the primary conmmuni cation
unit 202 iWitarefararse todigse 4 tb@rtmmﬁrmslaﬂalrfﬁd@mémctm Ehth%EMEPééna
baseband r r n C&%B a %IW t Robditilini®stton iohahael t2@) any
of the fo%%ﬁﬁ?ﬁac)@%ﬁl ?tg |g|nEJ Qata g A6 y4 0LTE cel | ul ar

comuni cataponsed)rtoahhyb b Loudlined i thel fiest| F@baﬁl”ﬁfﬁady@ﬁ% spesitigaliysther
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provide a HArhHowoaH t &idr3s idrbAssiRfi aEOMAHYIF PFerRfmba Ndn the triggering

signal at the auxiliary terrestrial gateway 316, prior to being forwarded via a

second inter-auxiliary link 3000b to a relevant terrestrial network 318. The
triggering signal is subsequently transmitted from the terrestrial network 318 and
25 received by the device 200 at the auxiliary communication unit 204 via an
auxiliary terrestrial link 3000c. Hence, in this embodiment, the second auxiliary
communication channel comprises the third ground link 3000a, second inter-
auxiliary link 3000b, and auxiliary terrestrial link 3000c. it will be apparent to a
skilled person that the auxiliary communication unit 204 communicates with the

30 terrestrial network 318 using a common radio standard.

From thereon, the receipt and processing of the triggering signal, to transmission
of the output data by the device 200 via the primary communication channel (i.e.
the first primary satellite link 2000a, second primary satellite link 2000b, first
35  inter-primary link 2000c, and second ground link 2000d) follow those as



Referring to Figure 4, the device 200 receives the triggering signal from
the 20 control and nonitoring station 102 in the manner described in the
second enbodi nent. This nmeans that the triggering signal is transmtted via
t he second auxiliary comunication channel, conprising the third ground

| i nk 3000a, second inter-auxiliary |ink83000b, and auxiliary terrestrial

| imk 3000c. The recei pt and subsequent processing of the triggering signal,
to generating the output data is 25the sane as that described in the first

embodi Meniyeskfbddli? tREMPE BRBbdinidHe. gﬁfn@ro%tseﬂpm POt FR@FEs i5Sahd ®1amot ted to
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triggering sig Is earlier received at the auxiliary communication unit
204, sini |aaxp<llnaoy t”l*i(e39991hr?@é’n%ﬁ<ﬂ“alrhthFFé’St*'QJr'@ﬁanQCenbodl nments. Specifically,
the out,put data is first sent to a primary terrestrial network 320 via a
prlrrary terrestrial link 4000a, where it gets forwarded to a prinary

terrestri afetdurtbanythgodevies 30ghaceosdingra 7 ribise -gRbefimgnbE SHRD 40Rok® At the

primary tefestdi agalisadondhanichtién QHitOW020202 4ré LoteRBhfiguredRo-use
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terrestrial link 4000a, 'second inter-primary |ink 4000b, and fourth ground

| i nk 4T00coMENgMEatiess ik pfs GHCh dhemrarySonmpRication @it 403és araryed thod
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to be read as conprisin primary terrestr| al link 4000a, second
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fourth enmduandeand stw@aa&/ptwlm@ hasapreiwerking sfandatiselt resperhrt e he

75 auxiliary communication unit 204, its system arrangement follows similarly to
that as afore described in the second embodiment. That is, it is configured to

provide a narrowband terrestrial-radio communication link.

Referring to Figure 4, the device 200 receives the triggering signal from the
20 control and monitoring station 102 in the manner described in the second
embodiment. This means that the triggering signal is transmitted via the second
auxiliary communication channel, comprising the third ground link 30002, second
inter-auxiliary link 3000b, and auxiliary terrestrial link 3000c. The receipt and
subsequent processing of the triggering signal, to generating the output data is

25 the same as that described in the first embodiment.

In this embodiment, the generated output data is transmitted to the control and
monitoring station 102 via a second primary communication channel to that
described in the first embodiment. It is to be noted that the second primary
30 communication channel is prior established when the triggering signal is earlier
received at the auxiliary communication unit 204, similar to the arrangement in
the foregoing embodiments. Specifically, the output data is first sent to a
primary terrestrial network 320 via a primary terrestrial link 4000a, where it gets
forwarded to a primary terrestrial gateway 322 through a second inter-primary

35 link 4000b. At the primary terrestrial gateway 322, the output data is signal



primary communication unit 202 is configured to provide a broadband
terrestrial - radio bidirectional comunication link, whereas the auxiliary
comuni cation unit 15 204 is configured to provide a narrowband
satel | ite-based bidirectional communication |ink. As such, the arrangenent
of the primary communication unit 202 ol | ows that described in the third
enbodi nent, while that of the auxiliary comunication unit 204 is
understood to be the sane as that described in the first enbodinent. 20 In
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primary communication unit 202 is configured to provide a broadband terrestrial-
radio bidirectional communication link, whereas the auxiliary communication unit
15 204 is configured to provide a narrowband satellite-based bidirectional
communication link. As such, the arrangement of the primary communication
unit 202 follows that described in the third embodiment, while that of the
auxiliary communication unit 204 is understood to be the same as that described
in the first embodiment.
20
in respect of Figure 4, the control and monitoring station 102 sends a triggering
signal to the device 200 via the auxiliary communication channel which
comprises the first ground link 1000a, first inter-auxiliary link 1000b, first
auxiliary satellite link 1000c, and second auxiliary satellite link 1000d.
25 Thereafter, the receipt, processing of the triggering signal and generation of the
output data by the device 200 is the same as those described in the first
embodiment. The output data is then transmitted to the control and monitoring
station 102 via the second primary communication channel routed through the
primary terrestrial link 4000a, second inter-primary link 4000b, and fourth ground
30 link 4000c.

Further, the description for Figures 5 and 6 apply mutatis mutandis, and to be
interpreted  with the following corresponding changes: the primary
communication channel now presently comprises the primary terrestrial link
35 4000a, second inter-primary link 4000b, and fourth ground link 4000c; the



202, 204 are each configured to switch between satellite-based and
terrestrial radio conmunication |links. In other words, the device 200 in
this instance is the conbination of the system configurations described in
the first and third enbodi nents. More specifically, the primary

communi cation unit 202 is toconfiguredOf-or dual satellite-based

communi cation and terrestrial -radi o conmuni cation in broadband channel s.
Therefore, based on a first set of network statistics updated in real-tine

(e.g. net Wlllfar?vc?drﬁﬁﬁhic'ahb{n dHa'ﬂKeS'cSﬁ‘ﬁbtsSbf mtﬂlﬁstogrduhﬁ Ihnkkﬂ))()Oé héirst
processor unit 208 transmts the output data t Obﬁ(r:ﬁﬂﬂl rﬁDnltorlng
station 1teryauxiliEary Hek 11098pr‘isﬁrﬁP§"'€B’n?ﬁfﬁ|"&%{'P‘E)ﬂ el Sﬂc&?n Ede)
through thg.fitd Gtk pooe@ry satellite link 2000a, second prinmary satel lite

l'i nk 2000 flrst inter-primry |ink 2000c, and second ground |ink 2000d,
or the alternatlve one conprising the primary terrestrial |ink 4000a,
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based conRddi 284 iaeh eapl qosfiguad FOaPWFﬁ*éilb@t‘%‘?ﬁrﬁﬁfeé'ﬁ?%@ﬁ N

channel s. {4 %oﬁ'nmﬂlc?étlo‘ﬁqnﬂ(%ptlnaﬁhéiﬁﬁ&rdsbﬂda a&nuezooh:etmsmsmusuhet 208

appropri at el eterm nes, based on_a second, set. of net t at S, on
whi ch auxPPméwt'%r’rﬁﬁﬁh@aﬁY%ﬁmcW&Hﬂ%‘l‘raf'ﬂﬁst‘??ifé‘@?ijn&‘ st}l‘\onﬁrﬁsﬂ%({]sth'rg
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(i.e. theecor?tr T channel L ei ther go rlges the first %round *lnk %OOOa

first /pnt epnfignipdi dpy 1duak setriie- bﬁsﬁgt CAMPENGAOR 4138F i sk "a%B8oc,  and

second au%pirficatdheld 'btrgadlﬂdﬂﬁ 1A9AskIs Or ThBRfalel efaraidi v anfrst aepasfed of
the third ground |ink 300 second inter-auxiliary

auxi | i ary NEBYaTEsetatiglicy .uméaéa@om; repttimg £eogb@e§f5°fﬁnaé?'&%e}§& ? Hﬁts'gg‘%ru ng

the link %ﬁ'EHEthpBFi¥ﬁe likBe tﬂ@%r‘é@e@&ﬁ lumda;oesv@mmwmer Qutrutddatartot ihei ng
station 102 (e.g. using signalli packet s ardln the. specific route

on whi ch tchetralaid WVOBWEOé‘aT Wacer\té‘ﬁﬁ mf"BV BIMBLINIGANISR ghgnnel.

devi Ce/:?’o% 58ing 'tﬂ%d”gh‘ltrﬂer firdYprith &S sR¥Nied ﬂiﬁk zime)bces);ondxl@mmtdwlsmautet he
primary a 3 auxi l1ary communicatjion units 202, 204 are, conf r abl
adopt any lipk meaflfﬁdg@mwrﬂé@érgqs)@& AR (3850F ﬁé@‘dﬁ%@ ﬁb%ﬁj fﬁ

Acclord' “gloa\(terrmﬁef 8hEVasthpAsing Cindt eemaR) Neetebnral aPRT 20008, sbeoritevntee 200
a e
PP primary link 4000b, and fourth ground link 4000c.

20  Similarly, the auxiliary communication unit 204 is configured for dual satellite-
based communication and terrestrial-radio communication in narrowband
channels. On a similar concept as described above, the processor unit 208
appropriately determines, based on a second set of network statistics, on which
auxiliary communication channel the triggering signal should be monitored for

25 and received through. The auxiliary communication channel (i.e. the control
channel) either comprises the first ground link 1000a, first inter-auxiliary link
1000b, first auxiliary satellite iink 1000c, and second auxiliary satellite link
1000d, or the alternative one composed of the third ground link 3000a, second
inter-auxiliary link 3000b, and auxiliary terrestrial link 3000c. It is to be

30 understood that, during the link setup phase, the device 200 updates the control
and monitoring station 102 (e.g. using signalling packets) regarding the specific

route, on which the auxiliary communication channel is to be established.

Based on a sixth embodiment, the device 200 is an independently operable

35 sensor unit or data acquisition device (i.e. not connected to the data acquisition



In the above enbodinents, it is apparent that the connections fromthe
control and nonitoring station 102 to the primary satellite gateway 314,
primary terrestrial gateway 322, auxiliary terrestrial gateway 316 and
auxiliary satellite gateway 304 (i.e. respectively the second ground |ink
2000d, fourth ground |ink 104000c, thi%ld ground |ink 3000a, and first
ground |ink 1000a) nmay be established wired or wirelessly based on any

sui tabl e communi cati on neans understood by a skilled person. The descri bed

embodi menys, gk 808k FigHkrd 6F 8Hy Bfhdrigktddl davitdy). disrdinsieds lthe i@miatyes;
ot her variations understood by persons skilled in the art areaé%o%f#bl e. In
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respective ones 20 configured within each of the primary and auxiliary
conmmuni cation units 202, 204. This conmon storage unit ngy bg@lﬁogi call |y
partiti onéuthe apevs embosimentge i @praraMthabiiier epnngcligns dromu e Comie’ 202,

204. FurtBgg, thofﬂ%ﬁnaﬁé’tahsn Pi@yi@etha sanERN sBRIfteagamwdye31ancrireasi ver
modul e (not shown) usable by both the primary and_auxiliary. co r"étcatl on
uni ts 202jerpestriali gatewad 332, Hauxilingy desperiabpaienay 318 GRe '@dyggfe Sch of

them as %Eﬁv?aﬂ@é&&ii@e@sb@cﬂﬁ?y fHe' sdcAIPG@UABNInk 2dDDEOYUTth §irindainkce 200
may optionally ‘be installed wth

: , an appropriate e ded real -tjr

oper at’?ng 4998¢.cinrdraresyd ligl 30288 eanth Figti FHOY P lipk ag’ngowaéd’%ﬁ?t?b@%?P and
i ncl udes Vard OYSwiels YR BaseRNBP AP stitapd/ @mMuhiatien hesansomiderstobd by
managi ng real -time systemtasks (e.g. nmenory nmanagenent, device control,

power mana&gdiiat pensdnt he |i ke) and facilitating interconmmunications between
various hardware and software conponents of the device 200. One exanpl e of

an enbedded RTOCS is VxWorks. - 22 - Further, the primar nd auxiliary
comuni catliten deReribrd ebgdiments: @ae i V| yeectes: 8h | ’E'ﬁ% tésﬂ'ﬁg cﬁ‘? osaec‘(’zlom*rnn
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di fferént : satellite for each channel. In ot hsr ,vvord§ |td is not a
strict redoia shfferent natiation becALEkRNnEMmYSIcalien dutpP$ Jppniigured to

I
function with a 100% duty cycle (i.e. constantly powered on) in the sniffing state.
Optionally, the device 200 may also be configured such that it includes a
common storage unit (not shown) to supplement/replace the respective ones

20 configured within each of the primary and auxiliary communication units 202,
204. This common storage unit may be logically partitioned to provide an
independent data buffer area for each unit 202, 204. Further, there may be
provided a common RF transmitter and receiver module (not shown) usable by
both the primary and auxiliary communication units 202, 204, instead of having

25 one separately configured for each of them, as afore described in the first

embodiment.

Moreover, the device 200 may optionally be installed with an appropriate
embedded real-time operating system (RTOS), operable through the processor

30 unit 208, and includes various software components and/or drivers for
controlling, managing real-time system tasks (e.g. memory management, device
control, power management and the like) and facilitating intercommunications
between various hardware and software components of the device 200. One
example of an embedded RTOS is VxWorks.



S5via separate satellites (i.e. the primary and auxiliary comunication
satellite 310, 308). Although the primary communication unit 202 and the
auxi liary conmunication unit 204 are illustrated as separate independent
nodules, it is envisaged that 10 both units may be conbi ned as an
integrated nodule (for exanple, an itZgrated chi p) havi ng i ndependent
functions for separately communicating with the primary and auxiliary
comuni cation channels. Also, in event driven node, the triggering nay be

initiat edFEMhéh?hé’%ﬁ?ﬂé? anacélHdlli%r%'c@mnﬁi.ﬂMbél%ﬁ Shnéiamaealigrfativeiyt b@06 and
pi cked up Qggr ocessor unit 8. Simlarl the processor uni

swi t ches eﬁt@bba?h wn@amrqpmmqrbeprnmumczagnﬁafet“ﬁé (Aek $RAWNgt 'Eﬁ”éerttjiaBperate

the devi cg,ZQ8nh Mhrdifgh & @ﬁf%%ﬁt B@ﬂ@atedYgéteﬁﬂél'fo &bl ¥hardiee P BEHey and
auxiliary R ORI cation units 202, may 20 al so serve as a alternative

failover wards, flbe alcA sértlcﬁenequF@meﬂhéﬁa@dhg@@@hcﬁha@gﬁbm%HPng‘* RJIFHERi cati on

links Wt E %ellﬂ@g ({Z@n'tﬁf’rdrnﬂa@t 8hd HuxiiRdy dofrhifictieisatenae eit her
one suffers ar war e/ network failure of any unexpected technical outages.

Mor eover , 310e3@fit put data nay optionally be transmitted to the control and
nonitoring station 102 via the auxiliary comunication channel, 23 instead
of the primary comuni cation channel, if the processor. unit 208 det er m nes

as bei ng ABheualpsheprimang qoa RUNiEREN ettt dakhdRe BUXlippE CPMMUNIGaiRa,
transm ssi,op fdfl@s muéﬂ%?é?f ag%%gafatéhﬁd@k%ﬁo%ﬂt 20U livde ehagbged the means

for configuring device 200 to operate usin | power to achieve
power 7QaV|bn§\sunl\th@N hesCQéE?iééﬂ &s|an '@FQ&E?"&Id W‘Bﬁ’“'ﬂégﬁ @%ﬁﬂm e.ia0 PEAET| ocal es
wher e rea‘éxwzcgg\ﬁﬁ t%d@%@ﬁﬁerﬁ”ﬂ.ﬂ‘ldﬂ%ﬁs'ﬁ)rn@épeﬂaﬁa\(y Mﬁrﬂ@ﬁ@étm@%ﬁmmmatl on
access to t evi ge can be maintained on a round-the-clock (i.e

24- hour s lwmwma?é)a%(é@ﬂéCWH‘%'%‘@B@P”H&& owband |ink, as opposed to
using a costlier broadband Iink. The benefits 35(e.qg. costs and efforts) of
enpl oyi ng the narrowband link also outweigh the - 23 - |nstal ation of
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communi cation unit 202, the auxil communi cation unit 204, m%é sto
cheaper t @08 &zmrlérlsasthptpretmsogé@'tc Witehes B BERADAFRRMYNGALZP MM

consi der edgbQy the active state to operate the device 200 in the “Transmit Mode”.

Yet additionally, the primary and auxiliary communication units 202, 204 may
20 also serve as an alternative failover unit for each other, for the purpose of
establishing communication links with the control and monitoring station 102, in
the event that either one suffers hardware/network failure or any unexpected
technical outages. Moreover, the output data may optionally be transmitted to
the control and monitoring station 102 via the auxiliary communication channel,
25 instead of the primary communication channel, if the processor unit 208
determines as being more appropriate (e.g. cost effectiveness), albeit at slower

transmission speeds.

Advantages of the device 200 include having the means for configuring the
50 device 200 to operate using minimal power to achieve power savings, which is
especially crucial for deployment in remote locales where ready access to power
supplies is not easy. Moreover, communication access to the device 200 can be
maintained on a round-the-clock (i.e. 24-hours by 7-days) basis via a cheaper
narrowband link, as opposed to using a costlier broadband link. The benefits
35 (e.g. costs and efforts) of employing the narrowband link also outweigh the



5be nore entry |level based. Additionally, maintenance costs for the device
200 are likely to be lowered in the long term due to reduced equi pnent
deterioration for the costly primary comruni cation unit 202, as a result of
it being operated only (i.e. powered on) to when necessary. In all, it
means that the deploynent of nultiple 23evices 200 for renpte nonitoring or
equi val ent purposes will be nore cost favourable conpared to conventi onal
ones. Wile the invention has been illustrated and described in detail in
the draw pas, baioaRA efxBéPrQQé %m@?%ﬁFFIﬁé £ thé Welick 12065 WradH esuland itself
description are to be consi dered ustrative or exenplary, and not
restrictibe;a ehrllengingntaskrinirgmedt placest dolrtherRee, 09%?35§€d°éﬁ%c?ﬂ'i”??é)‘lt S.

Q her var pahiQigedti@nt Bt Dc! PpgedurR9dLsmMunicaABn bénit dar #iZ)0disande
effected by those skilled in the art in practising the clainmed invention.

- 24 - O sheaper.to Rre@masi it dtilivs ersomuBicabion slasdatls BaparaaeysIdgRhifi cati on
uni t oper ghl e, kel EABvALRAr ational state in 5 which a primary

conmmmuni cat1 on channel 1s able to be established for communication with a
remote control station and a non-operational state in which the primry

conmmuni calgARioWaily, rhaintEHAcs doStsCRIMEHEAES thaheﬂlhéflyrtéfﬂét@w@ﬁéﬁ incthe
station, the prinmary conmuni cati on channel includin primary radio |ink;

i oan auxi langr yemdpmiuRi tatredHcemhi @aWRIAENg detgricsation ﬁrotﬁér 5P5BhAMIYt e f or
est abl i shi;gg,athiaHil m{zﬂﬁomme%awnt 650 ¥erbtat &qynwéu Salérea oM)th the

renot e control station e auxi | |ar¥ conmuni cati on channg |nc£6|0d ng an
auxi | irar y Wheai Recessiry- dndall it means that the deployment of mulitiple devices

remote monitoring or equivalent purposes will be more cost favourable

compared to conventional ones.

While the invention has been illustrated and described in detail in the drawings
75 and foregoing description, such illustration and description are to be considered
illustrative or exemplary, and not restrictive; the invention is not limited to the
disclosed embodiments. Other variations to the disclosed embodiments can be
understood and effected by those skilled in the art in practising the claimed

invention.



a controller for switching the primary comruni cati on unit between the
15nonsoperational state and the operational state in dependence on a
triggering signal; wherein the auxiliary conmunication unit in the
operational state requires |ower operating power than the primary

comuni cation unit in the operational-Zt-ate. 20 2. The communi cation device
of* claim1, wherein the primary radio link and/or the auxiliary radio |ink
includes a terrestrial-based Iink. 3. The communication device of claim1l,
wherein tge,d mary radio Iink 25and/or the auxiliary radio link includes a
satel lite-based link. 4. The comunication device of any preceding claim
wherein the primary comruni cati on channel and/or auxiliary comrunication

channel incl Udﬁsco?m%fﬁggﬁor{ Bﬁhce%gmp‘ritsﬁ@: - 6. The communi cation device
r

according to any preceding clarm fur
a primary communication unit operable between an operational state in

5 which a primary communication channel is able to be established for
communication with a remote control station and a non-operational state in
which the primary communication unit is unable to communicate with the remote
control station, the primary communication channel including a primary radio
link;

10 an auxiliary communication unit configurable in an operational state for
establishing an auxiliary communication channel for communicating with the
remote control station, the auxiliary communication channel inciuding an
auxiliary radio link; and

a controller for switching the primary communication unit between the

15 non-operational state and the operational state in dependence on a triggering

signal;

wherein the auxiliary communication unit in the operational state requires
lower operating power than the primary communication unit in the operational
state.

20
2. The communication device of claim 1, wherein the primary radio link

and/or the auxiliary radio link includes a terrestrial-based link.

3. The communication device of claim 1, wherein the primary radio link

25  and/or the auxiliary radio link includes a satellite-based link.

4. The communication device of any preceding claim, wherein the primary
communication channel and/or auxiliary communication channel includes a
ground link.

30
5. The communication device of any preceding claim, wherein the triggering

signal is received from the remote control station via the auxiliary radio link.



conprising a secondary conmuni cati on channel for communicating with at

| .east +one data acqui sition device. 57. The communi cation device according to
cl.aim 6, wherein the triggering signal is received via the secondary
conmruni cat i on channel . 8. The conmmuni cation device according to claim®6
or 7, wherein the secondary communi catd5on channel is at |east one of a
wi'red and wirel ess i ocommuni cati on channel. 9. The communi cati on device
according to any of clains 6 to 8, wherein the primary comunication unit

i's configgred fRer&iRinvRichBbEn@ivice dtarding tbhang aiesstiny eaimuRirtalri on
channel for transm ssion to the reno,te&%?‘tro} station ]lg\rgda. ha? gri mary
conmuni catPBRMNSAGMEFCONTRE CORAURHAYRRI CRNNEhTbSPMIRUTYER Y"Hé 3°8tai m 6,
wher ei n cgpd wald 8&quisitisPakligered to retrieve telenetry data fromthe at

| east one data acquisition device via the secondary conmuni cati on channel
in response to the triggering 20signal. 11. The conmuni cati on device

accordingzt o amye RS AMDMiIBSLEH AeliceViordiRgt theclaperaatwitdain geatriygetinghe
primary comunj cation unit includes an active state in which the primary
comuni cabigfal igrieeeived yif thersecPpay RO AHAICREeRFYRMEYt a to or 25 from the
renote control station at any tine and a sniffing state in which the
primary conmunication unit is powered for, comrunicatjon wth the rt%gote

pow .
control sBati oANBnFYMAUNIGAtIGPy dpwice acosdingh &0 GAIRINR i i’onWABEE &

accor di ngst @ity PEERdhiREL6H dHENNBN GS QitnIdaRe o @Ped alifanaindsvieresef t he
auxi liary conmunication unjit includes an active state in which the

auxi | i"8r y COBMHYGHRN SRNPRIt is able to transmit and receive data to or
fromthe renote control station at any tine and a sniffing state in which
the auxiliary comunication unit is powered for co nicatjon wth the
renpte coftrol TEERAYAUHRAYOHACYIRE @CGRIUNg ta 3'236°? 0%5 Sﬁﬁeé’c"grl’ﬁfﬁm 5t i on

devi ce aceArflrPdcdlmahbfibd unitieredinfighitl aoixiebéige ytetamatnidzah i via thei t s
configured nornally mt,he,smffing state. . .
secondary communication channef for transmission to the remote control station

75 via the primary communication channel.

10. The communication device according to claim 6, wherein controller is
configured to retrieve telemetry data from the at least one data acquisition
device via the secondary communication channel in response to the triggering

20  signal.

11.  The communication device according to any preceding claim, wherein the
operational state of the primary communication unit includes an active state in
which the primary communication unit is able to transmit and receive data to or
25 from the remote control station at any time and a sniffing state in which the
primary communication unit is powered for communication with the remote

control station only at intervals.

12. The communication device according to any preceding claim, wherein the
50 operational state of the auxiliary communication unit includes an active state in
which the auxiliary communication unit is able to transmit and receive data to or
from the remote control station at any time and a sniffing state in which the
auxiliary communication unit is powered for communication with the remote

contro! station only at intervals.



14. A communi cation network conprising: 5a primary conmunication channel

including a primary radio link; an auxiliary comrunication c

hannel

including an auxiliary radio |link; a comunication device; and a

remote control station |located renptely fromthe conmunicati

on devi ce;

wher ei n i ot he communi cation device i ndbudes: (1) a primary

comuni cation unit operable between an operational state in
primary comruni cati on channel is able to be established for

whi ch t he
conmuni cati on

with the {gnotengRhAlinic4tadr aBvidB8thotoPdiAg Apedigiti analwreréihethenamtiiazh t he

primary communi cation unit is unable t conmuni ewth the
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and 14 fjqommyniegtign BEWark CBMPERINGchi ng the primary c
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than the primap\osftiniBatteH §6céiid i n the operational state.
communi cation network according to claim 14, wherein thetgf“

i ncl udes a tel édSWFE'&tW'(ﬁ%“%’hloéPqu emotely from e eammYti¢d
accordi ngyhgr&hai m 15, wherein the auxiliary 30radio link us

renot e

ni t

xiliary

rol station,
omruni cati on
state in

8@¥ating power
25 15. A
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tel ecommuni cations satellite as the primry radio |ink.
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25
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the communication device includes:

(i) a primary communication unit operable between an operational state in
which the primary communication channel is able to be established for
communication with the remote control station and a non-operational state in
which the primary communication unit is unable to communicate with the remote
control station,

(i) an auxiliary communication unit configurable in an operational state
for establishing the auxiliary communication channel for communicating with the
remote control station, and

(iii) a controller for switching the primary communication unit between the
non-operational state and the operational state in dependence on a triggering
signal,

wherein the auxiliary communication unit in the operational state requires
lower operating power than the primary communication unit in the operational

state.

15. A communication network according to claim 14, wherein the primary

radio link includes a telecommunications satellite.

16. A communication network according to claim 15, wherein the auxiliary

radio link uses the same telecommunications satellite as the primary radio link.

17. A communication method between a communication device and a remote
control station, the communication device including a primary communication

unit operable between an operational state and a non-operational state and an



17. A communi cation nethod between a communication device and a renote
contrel station, the communication device including a primary conmunication
unit operabl e between an operational state and a non-operational state and

an - 27 - auxiliary communication unit configurable in an operational
state, with the auxiliary comunicatid-unit in the operational state, the
met hod conpri ses: establ i shing an auxiliary conmuni cati on channel

bet ween the auxiliary comunication unit and the renote control station,

the auxil bgkiNargOBEBMMHmRALRA ﬁﬁﬁaa&mgu'rél%um 6 dperdivhhi Statel agtd thé nk;
receiving a triggering signal; switching {he primary communication
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state; and 10w th the primary comruni cation unit in the ogeratlon st ate,

est abl i shF‘h’@"’&’“ﬁﬁﬁt'ﬁﬁr%ﬂ"cé'hﬁ’rﬁfﬂﬁ EQPPENCUREN 83t P iR AYXHIRE BPTRNYFatio

Commnscat:h%éwctnucﬂneah%xrlparapm.smnkrol station, the primary
conmmuni cat i on channel “including a primary radio I|nk wherein the

auxi | i ary conmiffied4rg aririgeesing HopAk operational state requires 15| ower

operating powegwltbdRgtthe d?rnhé”fwdbnﬁ?rﬁnﬁruaﬂl&rahhmfrdmuhelnamtmr@waatsmaal
state. 18. A communication nmethod accordi n%gt o claim17, ere h
HQ &l . 20

triggerinid higtithe Pringanyi GrIaMynicatine Wik iy iLaahlec BnfoRIURIcRIR W
19. A commnbfaddritidl SRldAdo 366 BhEidtianhPstalediafyl7 or 18, further conprising

70 with the primary communication unit in the operational state,
establishing a primary communication channel between the primary
communication unit and the remote control station, the primary communication
channel including a primary radio link,
wherein the auxiliary communication unit in the operational state requires
15 lower operating power than the primary communication unit in the operational

state.

18. A communication method according to claim 17, wherein the triggering
signal is received via the auxiliary communication channel.

20
19. A communication method according to claim 17 or 18, further comprising
sending data to the remote control station via the primary communication

channel.

25 20. A communication method between a communication device and a remote
control station, the communication device inciuding a primary communication
unit operable between an operational state in which a primary communication
channel is able to be established for communication with the remote control
station, and a non-operational state in which the primary communication channel

30 is unable to communicate with the remote control station, and an auxiliary
communication unit, the method 'comprises:

establishing an auxiliary communication channel between the auxiliary
communication unit and the remote control station, the auxiliary communication

channel including an auxiliary radio link;



sending data to the renote control station via the primary comunication
channel . 75 20. A comuni cati on nmet hod between a comruni cation device and a
renote control station, the comunication device including a prinmary
comuni cation unit operable between an operational state in which a primary
communi cation channel is able to be esi&blished for communication wth the
renote control station, and a non-operational state in which the primry
conmruni cati on channel 30is unable to conmunicate with the renote control
station, and a r o n QN8 1\§8Sthe

est abl i shi ng aﬂaggiﬁlﬁthhg g ﬁ%ﬁ?w”uﬁ? cﬁ%?%nt%ﬁgﬁngrﬁ@gﬁggﬁgtﬁe auxiliary
comruni catauwhatyrmmmndlc@h@mcém@ control station, the auxiliary

communi cati on %Q%ﬂ@l‘nnbnmeughﬁﬁr?rbcﬁﬁ%bhl'cﬁfﬂn ré?ﬁ%'nﬁei ibBkweerr tHS primary
transmtting a triggering he comruni cati on device via the

auxi | i ary CODWRRMERS N Bt @ﬁgntg@uemote control gtatigp F%Pﬂ@afhéom%‘f'if‘on
communi Ca%h?ﬂnéihﬁ&ﬁ&nn baeém SR i PRI gy conmuni cation unit and the renote
controf stafion 8 ry ‘conmmuni cati on 5channel including a prinmary
radi o |ink; andeceiving dateeifignhg thrat aompumicationc ofamica c¥igi ohedeRiBa@ Wi a t he

primary C%’ﬂ%‘fhrﬁé‘étl&r‘crﬁ}%ﬂe'



