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conducting conmmuni cation over one or nore

communi cati on networks, and to a conmunication

devi ce. 10 BACKGROUND Wthin the framework of

cel | ul ar / robSystamswanksMetbadscirnCampRBIniGEIim 3G
etc being instances of such network infrastructures),
the currently existing nethods for conmunication are
i npl emented usi ng one or nore channels 15 from one or

NOFIELIDBOE INVENTION (BSs) of the network infrastructure
of one cellular/nobile service provider. Each channel
can contribute to the data transm ssion and hence the
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techni que require co- ordination of transm ssions and

ot her functions anong one or nore BSs, and sone ot her

f UIBACKBROYND or red by the service provider. Also,

mul ti -channel comuni cati on nmay not have been

i npl emented in many places and i s hence not 25
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c ication, has been nt ed
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ZY@% g?brllee o:r nlggrﬁggg{s% nﬁgt?qrﬁ\ﬁ/ {é%;e f<t e%olranet\cr)vgr mfras?ructure of one
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rV| ce Sd of t (ﬁ% nsm ssj ons féom
ra&%aw Sr?& dBnes U R g e Fanos ingazsed g oy than one
amhapnahs gsddevel and ot her techni ques nay have to be
i ncorporated for inproving it. Since the total nunber
of channels available in a cell may be predeterm ned,
t he nethievaver, niinexrstmonet ttnlaa arie thanredd lavd 36 /b@obéeldssome changes
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gravdipation @‘drdﬂ@n%@@:ﬁs &ﬁdbﬂﬁarl?ﬁﬂ?ttl‘é@%ﬁr@O&#bZdr mdre BSs, and some
other functions performed by the service provider. Also, multi-channel
communication may not have been implemented in many places and is hence not
available. Further, even in places where multi-channel communication has been
implemented, it may not have been implemented under a uniform
telecommunications’ standard (such as GSM, CDMA etc) and hence may not be
available in a roaming environment from one place to another. If a mobile is in cell
K of a cellular/mobile service provider, the Quality of Service (QoS) of the data
transmissions from BSs belonging to cells other than cell K may not be of an
acceptable level and other techniques may have to be incorporated for improving it.

Since the total number of channels available in a cell may be predetermined,
the network infrastructure of the cellular/mobile service provider may not be able to
sustain the demand as the number of users demanding such a service grows. Also



the cost of getting this service froma single
cellular/nobile service provider may be high.
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&%W?rgllwf@SHH%tw@rofm 66'@@%%"@5%&9@ Rfﬁ\ﬁ@ﬁfa s of one
of the comunication networks; splitting a
comruni cati on data streamfromthe first device into
25 at least L sub-streams; transmitti ng the sub-streans
ViSUMMRARY 35 conmmuni cati on paths; and conbi ning the
sub-streans for processing at the second device. WO
2005/ O7|4159 PCT/ SG2004/ 000421
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accordance with a first aspect of the present invention there is

provided a method of conducting communication over one or more

30 communication networks, the method comprising selectively establishing L>2

communication paths between first and second devices, each communication

path comprising one or more communication channels of one of the

communication networks; splitting a communication data stream from the first

device into at least L sub-streams; transmitting the sub-streams via the L

35 communication paths; and combining the sub-streams for processing at the

second device.
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networks. 5 The conmuni catiog paths from one

comuni cation network may conprise conmunication

paths of different types. At |east two sub-streans nay

be tran5hf t SYAMYDISALIQT cPathfe Mayo RRHIES! icommunieationTipaths  of
fidiférenspeBd, or both devices may conprise a nobile
station or a, 6 10 data server. The nobile station may

conpri st deRst owansommBynigatinn, pathso eRY% thenoravidad by “the same

pPheyemuBicEBdH héwdnene, a PDA, a desktop conputer, and

a | aptop conputer, The data server nmmy conprise an
i nt er meHi%t EOTARURICaPN cpathsnffiept e ocYMMypcREPN daetwork may

s edot@prisel dnh0hRAIG patfs ob@#ﬂér%t@y&%d' cated respective

dat a transfer 15 links. The nethod y further

conpri &t deagh nve; r%'h‘%it%ﬁm%nm%(f d?@rair%ﬁ“liﬂ?éutwef héhe same
f i domimufiRGf6patfs. bot h devi ces based on two or nore of

the compunication paths. Said two or nore

communi LR fikit $RAORE. RRPOBE deYisRs dnay ep@Rfise Zpmobile station or a
cmmy@éﬁ,@tri on networks. The nmethod may further

conpri adding further data to the communication

dat a stﬁé%m"b'l'% &GP Ry compHseraDe 198 MRIgLT gioyp qopsisting of a

afgine, 8mdéisifetphdhi 04 PO Pddsktogd E6mpatal, i drid £ p®ip écﬂﬁputer

conmunication data stream 25 The further data may
added dWie Agfasrvargnay eomgrise apHateryaials dala sﬁﬂvercpé&naected to

std Ridier JB& aivéhaie MidrAetRY bBth Whidddiated ﬂas‘p@@ﬁv‘éV@ata transfer
‘jﬁ%abl lity of the comnunication. The method
c

Pise utilizing coding of the conmmunication data

-30 st rﬁﬁﬁrkmddmépvlﬂtﬂdﬁ%oh?risémeltéﬁ]ﬂmﬁé Ibdition information about
ata may be utilized to

WI Cgctalgcg{]qj rq-rr[ﬂgwtl'g (ra{nggé baged R m proore of the communication
paths.

Said two or more communication paths may be from different
communication networks.

The method may further comprise adding further data to the
communication data stream.

The further data may be added prior to, after, or both prior and after the
splitting of the communication data stream.

The further data may be added during the splitting of the communication
data stream.

The further data may be utilized to improve reliability of the
communication.

The method may comprise utilizing coding of the communication data
stream to improve the reliability of the communication.

The further data may be utilized to improve a security of the
communication.

The method may comprise utilizing one or more of a group consisting of
encryption, path hopping, and spread spectrum communications, to improve the
security of the communication.
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security of the comunication. WO 2005/ 074159

PCT/ SG2004/ 000421 4 Two or re sub-streans may be
encrypted using different encryption codes. The

met hod hwg drunoieesule-sirpains enay iper exaypigd tusingl different encryption
stg at |least one sub-streamor both. 5 One or

nore of the communication paths may conprise a varying
nunber bfe vwiimchireatfidherctampridescdrepreesingdhe dats strearof at least
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W rel ess comuni cat |
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EDGer GAB5mi tiohLAN, LAN, cable, DSL, ADSL, 15

di al -up, "an . e splitting of the conmmunication
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t y conp e user
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i nvention there is a conmuni cati on
corigeasiilrayibneitgaing oraydsl kasedva gt leastaiel peiamgter2s |L> 2

comuni Gl Lol RALRSHAP cGmbHES BRE of Mers ‘ﬁsgeﬂ%?érences.

. C
communi catl on path conpriSing one or nore o
conmuni thg paremgiasn@ay compsise afe ehmorg meanitered characteristics of

cogggy@ét%tdaggpgmgmrks; means for splitting a

communication data streamfrom the communication
devi ce Tht 8pliting ekithe osmpnicetien data eaay heeadiystedrduring transfer

depending on the parameters.

In accordance with a second aspect of the present invention there is
provided a communication device comprising means for selectively establishing
L>2 communication paths to a further device, each communication path
comprising one or more communication channels of one of one or more
communication networks; means for splitting a communication data stream from
the communication device into at least L sub-streams; and means for
transmitting the sub-streams via the L communication paths to the further
device.

In accordance with a third aspect of the present invention there is
provided a communication device comprising means for selectively establishing
L>2 communication paths to a further device, each communication path
comprising one or more communication channels of one of one or more
communication networks; means for receiving data sub-streams via the L



transmtting the sub-streans via the L conmunication
paths to the further 30 device. In accordance wth a
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provided a conmuni cati on device conprising neans for
sel ectively establishing L>_2 comunication paths to
a further device, each communication path rising

orfETMURISAEON: A @At AR affiecoMbining cther sgg@tr@ams into a
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data sub-streans via the L WD 2005/ 074159
PCIMnpDigatigndeMiae. 5 comuni cation paths; and neans

for confi fédiedddie Sith- 8toEARBadpBREL oft théoéFByé‘r‘utCﬁWéﬁtrbn there is
data streamfromthe further device for processing a
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stthe mmmqt@rt @@n@mtmtnammt thensuleireams wicothet L lceapnunication

L r%{ps- &;{hgq{mh%adgé"dgeans for instructing the

conmuni cation device to transnmt the sub-streans via _
the L donpesrrdandeoivithpat fishtaspest dfutheheresgayiioeention there is

ac5o{ el L adkilidly udvidd for gﬁﬁh gf ccgrfilﬁ'numc%ggﬁ]tdewc]go the ancillary

i nvention there’is prov a anci ary evi ce
usdevige: ¢praprisingineaoa feruinstesiingdhe cRmmaumi¢atioardevicesto selectively

deyd Siflish O | 'céﬁ@%d?@ﬁ%% é%s t8S4 rfffﬁﬁ%@?e\%{f' <gagh, cgmmunication

conmmuni catl on ceto ective
c dratisopwrising e 195 m@eaccfrumuhleatl@wheeneleaxf tene of one or more

Codgmbﬁ@&ﬁ&ﬁne%n AL §h§‘90roc§b¢nlﬁﬁlngoc§fa§? Sub-streams received

communi cation ¢ one of one o e )
catmine c gembninicatinor kievicendviarethes | ocoromiieatiop deetths into a

Su&nﬁhﬁﬁegﬁoﬁ ) Vﬁ%an‘?tfrérneth%ow rCALOD ng\ﬂrSc,ees%grfga at the

conmuni cati on paths into commruni cat’l on
stQOéTamuﬁ'F@ﬁlﬁﬁ@@"*ﬁ@rther device for processing at the

communi; ﬁaéécﬁi?dg‘?ééj Gfth hNsiMRCAEGAACEr Wd EJré’se?itXlBUelgion there is

aspect of the present Invention there | provi
cdiRvided ai greraunisatiemnPgevise ngomprisings ci trensceiver - selectively

%s?gﬁlfﬁﬁﬁlbg’_e >2SSituh ltlglg ﬁasztocé’ ﬁ]ﬂf@r%‘tlc@n eB& B8mhRunication

urther vice, eac
path comprising one or more commumcatlon channels of one of one or more

communication networks; a splitter splitting a communication data stream from
the communication device into at least L sub-streams; and wherein the
transceiver transmits the sub-streams via the L. communication paths to the
further device.

In accordance with a seventh aspect of the present invention there is
provided a communication device comprising a transceiver for selectively
establishing L>2 communication paths to a further device, each communication
path comprising one or more communication channels of one of one or more
communication networks; wherein the transceiver receives data sub-streams via
the L communication paths; and a combiner for combining the sub-streams into



25 path conprising one or nore communi cation channel s
of one of one or nore conmmunication networks; a
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the communication device intg at |east L sub-streans;
and wherein the transceiver transmts the sub-streans
via the L communication paths to the further device.
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net wo a splitter for splitting conmmuni cat
daselectivelye mstablism La2 @Umﬁumcemm opatbieviac e |furtberatdewce each
| e el S
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present I nven a ancl
delmQ:é doprmurieatignt thata Sé@ﬁnufmmamednrﬂjewde‘ece tfd:reprocessmg at the

an&d%hﬁh%atﬂﬁ\ﬁbﬁ@ecom” sing a processor for

instructing t conmuni cation device to 15 sel ectively
est abl i sh L>_2 conmuni cation paths to a further

devi ce, each communication path conprising one or
nor e conmuni cati on channels of one of one or nore

c oRRIFT PRESCRIPTEONGDR THERBAWRSSi ner for conbi ni ng
data sub- streans received at the comuni cation device
via the_ L comrunication paths into a comrunication

data stE@kedimeis tafetheyinveetiondavill ce thatteprwitessiood) and readily
t N pafEntGBBREGICGHHINGR SGIY irffre art from the following written description,

by way of example only, and in conjunction with the drawings, in which:

Figure 1 is a schematic drawing illustrating cell layouts of different
mobile/cellular service providers.

Figure 2 is a schematic drawing illustrating the availability of
communication from one or more communication service providers.

Figure 3 is a schematic drawing illustrating communication between a
mobile station and a data server in an example embodiment.
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following witten description, by way of exanple

only, and in conjunction with the draw ngs, in which:
Flgurells a schematic drawing illustrating cell
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| S ndbiE NGERdH @rdl aWHAG ééﬂv@ﬁtdr%bnﬂ\t&‘ﬁgfnéeb&rﬁfdgoﬁb an example

between.,a nobile station and a data server in~an
ex8fPrdin®odi nent. WD 2005/ 074159 PCT/ SG2004/ 000421
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nmobil e station and a data server or the internet
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nobil e stati on and data server or the internet
accor di Rigufe 8ds ae&‘-‘d\?ﬁl‘aé'c dawbg Hestrating, eumrauricatiombetween two

SChRIAE bfatidhsWeeeHdirlg td i’ Saiifle €RTHPEHhERL | on bet ween
two 10 _nobile statlons accor di nﬁ to an exanpl e
G

enbodi nEigure F gshowss 3 sfloy sehashd séraimamﬁngnethod of conducting

i |bd}iﬁh‘f@tdaﬂ6n COUBBHES BF InfdreP8SMRRMIaBN HENRLHE, according to an
st at s according to an exanple enbodi nment. Figure 9

sh® o imgrd Rt H1eRTeseMip@ntigni ng a met hod of conducti ng
connunlcatlon over one or nore communication networ ks,

% t 15 _enbodi nent of the present
6%& IS%D I%‘Ekﬁ|_Ff—i’ﬁbc’[5|ESCRl PTION Figure 1 illustrates a
scenarlo where nore than one cellul ar/ nobil e service

20 providers 102, 104 exist in a geographical region.
No gat t E'lguvaqéﬂ lsltales i seenarie where Mosa than oneneelivsimabile service

10groiviglers 102, nofegied ih a@eo@fb’pﬁrcbh@@dhnm&ﬁ'a{téﬂ \ﬂlﬁérg‘ébrhblﬁle 106 is
serV|c II's 10 nd 110. This is

rov
¢ Josigds hget 1945 t'?l?ﬂ‘{}a'ﬁ‘ 7 el |m°neavaut°nea?ﬁiiueffﬁ@blle service
asprecidsr od. 02 Wo8 knda30gIThayie dul teeneft thdt bRIFSLRth® kel layout

maXmP oﬁwer aspec?s of network design are in general different or may not be known
publicly from one cellular/mobile service provider to the next, each service provider
provides service to subscribers’ mobile wherever it is in the geographical region of
coverage.

In addition, and as illustrated in Figure 2, there are areas (growing rapidly in
coverage and in numbers) that provide for access to internet and related services
via wireless local area networks (WLAN) and wired networks (generically referred to
as local area network or LAN, cable, phone dial up, ADSL, DSL etc) illustrated e.g.
at numeral 112. Hence there are multiple options that a user may have for
accessing data communication services. These options may further depend on the
nature of communication that a user may wish to access. For instance, a voice call
may be initiated using the mobile phone 106 only on a cellular/mobile service
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region of coverage. In additgon, and as illustrated
in Figure 2, there are areas (growing rapidly in
cover age, and in nunbers) that provide for access to

i nPEWVIRE s ARbVITE| Howavaleinigragisaccess (nciding ascess tq ewail, enterprise
ar eerves mb&e.(s\/&él\%ayaséi p&gtﬂ@ongéwémhér@l%gﬁrk§ al l'y

referred to as |ocal area network or LAN phone
dial up, ADSL, DSL etc) illustrated e.g. at nuneral

112, Hewwith thBQJr6winth HeBY b RntnantdRASchidds é’hdjt?t@rne%Wor having
haye, for acceSS|ng dat a conmuni cat i on servi ces.

optasiiidaia yatesr ¥§iams) Bpven Reeyh invaated fa tripwde higher and hlgher data
comiwwﬁ@hy @@rvtdaatm@tam%%nnawe EGS(TS 58 @QM?&ﬁz 56°(GPRS HSCSD,

ce voi ce cal initiated using
' DEDRE Bl o 2o aNGEMA. GRDMACHIP WM Bsen e eriarmenipsystems,
20&5&@3’%‘3"@5@3?@ laRieR 086 0 0A¥ (L caglePLRN' AN &tc ‘P@rttM\QWed systems,
internet access (includihg access to
e S Stk TS S tomikoions Sy shtos o E st s axeterms i
s ey@if-alfi@éhedndpvserteent ¥ tH bﬂisrsghofwbﬂ%é"%rﬁgrcan be used to

communj cati on services and the need for having
f akfo¥ide e aseryee dhe s?yéftem?sa%w'qurr%m%owa Each user is

prprovided ki gdiain rRBsLrb: 8heke é’&ﬁtﬂumbéﬁo@ﬁsy&fé’m ahy trﬁsefe‘ébﬁr%e is used
I nst%nces i ncl ude 2G M t .5G (G

agqeey th eocogé;nwk@ﬁm S%m\zmg resgunes) cef"@el “channel” is

t hes édU|t@fth€Db9éreu yist t oMk B tRCGRES Hiindelf by th
srgﬁ , galgﬁaﬁAN MANZtcfor t he vvlre%lr y e

sy%?rg'ﬁ’ﬁ”'catﬁ’r?d Wtﬁm iRthet Bistam Topeonizas the ngadelferlsdhe user to

Sy@drﬁrﬁ&nlc&@ChA@élghh@ﬁﬁoﬁiﬁétﬂféﬁs afid kRer$ ehd -U3Uf bf HeCBhannels are
and |nﬂe‘feB§j of the others in that the systens can

beSQiede | (PP HUCHPy SER/IGen PrRYdele i riBay  require  user

deajtgélﬁﬁ:aﬁ@‘l’amothbﬂtépﬁm Each user is provided a
certain resource on the comunication systemand this
resource is used by the user to access the

co m’ru n | EadH elanpier adsiied Thausers®Y fg@/%nfb%h{rﬁ%lcéﬁbﬂ@@ﬁ)lce provider

i's dto.t u onrquest.e

s WRLRS casofes i fralthnn AU eace. & SSHrenAtna! Fasigned to

sya;tlsemfolemalgng aesictivall apedly ﬁénén'ﬂ% désL Bt 4 fate of 9600 bps Hence if
ni ¢

f th
oS TR iR e oB Rt AR S rpte Tl i 9600 oS AR Ht fpnel, it may
salotibegpassiblel ditis alsd po®es 4 Afidamentas EfialleAgé Bethkiueats &the users

t t .20 Each channel ' d to a user on
e ReBs T daRRoMeOn o ENPYeH S UshsSsy T Rlopr siferent
capmiuhumltétm eérglcéiwrbVidéﬂSOﬁ&y |’rr_rﬁrnédé§§ﬁm€@vorla WﬁMeach other to

to, a user ng ice c
e pOiea B 8 S o, e B Mg oL Do AR avith sach

| fother.

Example embodiments of the present invention provide methods for
accomplishing improvements in data rates and QoS while combining the various
communication resources available in a manner that no changes in the service
providers’ infrastructures are required.
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users 25 seek higher data ratges and other inproved QS
measures. Al so, different conmmunication service

rovi der not necessarily work with each other to
gel i ver F‘ﬁ'ﬁ(ém&? epRedimeptsenables at lpast farep tyrasdefreomypagnication,

be(lpﬁl@'ﬁ@atd’]@té\ﬂ(m@’l §56e) cBinRRicaiibh Eéﬁméh% PBBRISERIH Snd a data

resent invention provide nethods for

acé%mﬁf ﬁ‘%éh?%mvw’ﬁ?t%Mﬁﬁ*ﬁ%Wirﬂlea%{@%lluiaa/ﬂ@"aﬁervwsprmmrés) of the

COMdbié rswtfohe@wngwwa CRAETRHMBEIERON! BIREES S mobile station and
avallgble in : manner that no changes In the service

pr BUGHeT s MoIP s SHaleRyr e e- ReS§ui reommugsation)  where  the
20%é@3§/&@%lé?ﬁdbﬁ@%@%e%@ﬁaérs o?th-@“ﬁvoerﬁam ﬁatlons may or may not

e odi nent s ena 'east, three type

B3 d ("'z hphrﬁa&h raﬂ%ﬂagh apeed) wp@m@pf@é@) between a mobile

COQ’@IMSH 6Ad t%ﬂnﬁﬂﬁéﬁ@%rﬁlnf@?ﬁﬂeh@ﬂébﬁfa‘ @ tHatcihéhicates with the
server that comunicates wth

wi WEplgsyreluiarimabile rﬁﬁmqeep@&d@r(é)eoﬁomvme@fe( giptigfr. hbandshake is

nDbé.thhsﬁbétlh B exdrhple RintHodfRd s bt ehARBURb Ccﬁ?ﬁn‘i’d’hucatlng entities
&@ en a nobj | e station and 5 anot her npbile station

WeehL gBpPbilcoptation @atlidaty sgpver.ebetwaen two mobile stations). The

WI Tnﬁéﬁéﬁ'eﬁﬂcbmhﬂfnioﬁﬁ&ﬁ |cﬁa|$|1§1é/ k& %epuéé‘él' 4 geffis tolFQhé Vé‘%tual data
st a i ops ma%}‘ql not be sane; and (i1

)
hi ﬂ“ tRro 0595 3 r%sa@@o?tcc%wmb&%mdoﬂw {iechigh speed data
mokérhunigbsr %l@ﬁﬁ&@(dﬂ}il@%ﬁ%dh‘ﬁ@ﬁ@&dfﬂﬁﬁér‘@@ér@bﬁ to provide

i 1OE BB SR 1215, R AL ST R 8o ksiverey g coppmnigating entities
mofbichvest Alobid staﬁoﬁ@ﬁéﬂé&{@véﬁ béfvent Abbiles S@floh 1B FbBBile station)
exaﬁtﬂhe enbodi nent s bet ween e two conmmuni cati ng,

entIMEYRASOUS et ik nNGSRANGENY s\%'%l'f’g oRORAINIERtIeN s &eRyise, providers’

beinfastructure tiatldah Be SirdticeMaar/mdiiR/wirdiskapendent
comuni cation channels to be used, the details of the
actual data transfer protocol, and addressing etc are

est abl i AHiest. ex?ﬂh‘@lae érisodiinght pﬁ‘@ﬁﬁds Hshape6® BBMHURRLLIE between a
e enbodi nent re further extended

%Bﬁiglfftaﬁorlg)e(t?/ b%ogﬁ dpare, cgl ﬁgiaagmﬁob & éﬁrvtﬁgsprowders and a data
CosEmmm that b@rhrhnﬂtcﬁ&@%th@ec@nmawmﬂé RErviget prfok/ﬂérsbofl the mobile
tween. nmobi |l e st & data server no
S eI Ve R amrtet SRbheD 5+ TloheR btk Eisbspemarior 8 crout swiched
I n@acke asl st ghone setwrigo@midrkcat i on servi ce providers'
infrastructure that can be
wi red/cellular/nobile/wireless. 20 A first exanple

enbodi nRefler fir Bigides Ihitl@ﬁ‘lfu@p@rﬁﬁo@m@ﬁumeltﬁﬁérmh}éethgﬁt%rbtﬁion 300
nool | e

OB i, bR S o o B e A e of cne
Wi drimoressentd pitosidérsn Mtisis ey \fblC@ccBEﬂNQ datasviidh E6l8d be generated
nDeps' Ia“:f‘es,ult of video-conference, email, web-site/computer server access etc. In the
first embodiment, the mobile station 300 selectively utilizes different communication
paths e.g. 302, 304, 306 provided by respective service providers e.g. 303, 305,
307. [Each of the communication paths 302, 304, 306 uses one or more
communication channels of the respective service providers 303, 305, 307 for
communication with the mobile station 300.. The simultaneous use of

communication channels and the network infrastructure from one or more service



station via a packet switched (for instance internet)
network or a circuit switched (such as tel ephone
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enbodi nent, the user with a npbile station 300

(phone, PDA, Laptop conputer etc) uses data

transm ssjon that makes use of one or nore service

pr BlAViglerssis dpRe i ar independest mapiess Sihwg, thaghanaks beedioueimade to
be{aanpatiRiire Bthe régedliv S mai |,
web-site/ con'pr)%t er sfesfp\?erl eaéiﬁgiggyg%@fn% e?’i rst

enbodi nent, the nobile station 300 sel ectively

utili Ze%uﬁbésfeechgl%tar@q\!'QéWfCQ?ré\ﬁHbrs RAL R, € gMN?’OF?:ach (8’% of these
306 provided by respective service providers é.
308ervicgprovigeys inaf be ﬁeceilulaﬂmwbd%usewwewpw@eemwdmmne or more
306nateR A48 cBRniIRY g f

respect |&ve sgr Vi ce %‘P%@? ers t@%’%ﬁéﬂ%g%kﬁ%%@ o thb Hetwork of the
cofAFRAFtYE SEWCHi Rrpviders fabisiafae cemBunisAtianO. Suppnee that the mobile
Si %h&@@@@%bk@ﬁueg’ﬁo IRe ?%?%Wecé’érbeﬁéﬁmg s Q%&H’?ptlon or a

network infrastructure m one or re service

2098 (F3%tor BET cabaGemeosherequiMalant methedrar niedetivfos establishing
anigeREO PG RRte. manner . Thus, no changes need to be

made tO0 the infrastructure of the respective service
providers' infrastructures. Suppose there are N

servi Celrpfh%Vﬁrgﬁél%b%meNpthe mobllx{@tatlg‘?%bo% %&fbeg hEXhe or more

5 service providers ma ul ar/ Service

pr BRIVIGR PrHidsy?. AP i 308r B5sSI M 05 - nBasSP ML 307, and the
CORRGHINE 6@1ibPBOPARE LISIM BFETOBKE &r Pk 'oPQII 3PtheOSIM gfrds are used
network of the respective service providers for

coﬂm&'}t?'&%&tﬁsw@ndméﬁtlﬂép reqedverasis qrénorg camnsimicabion paths from
SUfpeCraspagivk Osdriige rp?&ﬂféf& | WRich &dr¥ '&%M&Viodﬁélﬁeyé fligh data rate

subscription or a (USIMfor 3G card or sone

ot FRIPMERIGRIRR digte ﬁﬁtweaalb?e%@erﬁwo@rs Baqckipl hesdistingt: A instance

| deaddr 11f 303 w8y ve G8meldd BAR&P 11D 305 TR JRNEmBdMnent, high data
nobi | e station 300 subscribes to one or nore service

pr'&E FOFENUNiCRfion s SpscRmPlighed By dajpng wispendent yvils Srapable of
M-re%@ﬁmgﬁsféﬂdhb%laté@hd |tl%nsﬁé\h I\%JB d%@é’cﬁﬁ\%mbr/s%h%ﬁ e is realized

One, or nore or al cards are used

si Fher 4n J&J%W%fea?\rd S‘?fmﬂiﬁb ﬁ‘EI é'?'ﬂ ekl statias; §@0.o n%n @&quivalent data

NDESISIABIAPNLEAas biRB uBad BBthkIdal sdridr F1@spective service
providers, which are conbined to achieve high data

rate conmmuni cation. Note that not all service

pr ovi der$s A&ted tha dogin@lesilmrv(cismﬁef 3Gnesarothdazivaldht modem
y be_sa 305. In the one

o DB DR IOHPG o GSERIST & TREBRARRNG ERmMURIGRion path.  Altematively,
acaeiipd la&hiﬁ@haﬂly, nAligh sindlagieRprAeNi WeIVG israBeh! @r@ or other

ggqﬁﬂ? glr}/ o e?l}%gtgla? &Elu?ﬁ;aepgyvﬁlétglﬂge gég\%\r/é ngglg c(quannel SIM (USIM for

3G) cards or other equivalent modems being used to form a multi-channel
communication path of a particular service provider.

The partitioning of data may take place in the following manners in example
embodiments:
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SIM (USIMfor 3G card or othgr equival ent nodem 25

may be configured to establish a nulti-channel

comruni cat i on ath, Alternatively, and/or

addi ti of@) ITgke AR Pliginal dateh padition Akta anultgle/splssiraame for each path

3G)3n& HiscrehteAPRACket8 I&H tYaHsRIMsidHP abeet s?\lﬁcﬁéd gtﬁl‘éﬂc for each

one or nore single-channel SIM (USIM
caPﬁ@e&Ubﬁrﬁ@WS@hﬁ“ {nsleeedemb mangenfel eashipsdl to form a

nul ti - clgnnedke ﬂfé”HHt%' RO ab NodtkeR B? dﬂ'e{nQHJls%fon oyer packet

service provider. 30 The partitionin ata may t

pl witches nefieork gne éfoﬁrhgeﬁfﬁrﬁwérsyeams @&ﬁ%@acéets for each path,
enbodi gt sy ak\éQh%OQ%O%f’éa'%@ 1P 52RO/ Q)PQ%%PI%?W( BVer packet

Take the original data, partition tnto mnul

su%wgqf\eéd?ﬁéww& aeﬁdherpﬁaﬂmora@éch R pagked dnte mFﬂflplécS{L@t-r@CketS for
f?fetsﬁéé‘tﬂ/%nb§§1'soEn@Vr%[erR%E&ﬂétes%érP REH-pABEMO O‘;eﬂ{e allgﬁﬁgcket for
0

e sub-streans in an I ndependent nanner
palrANsmpig§ion ag @ suksirgamover packebswitrhed pelyerk éar saiy path.
transm ssion over packet 5 switched network and then
Create sub-st_r_ea_rrs of I P packets for each path, (c)
Take t haha@eHitiopingafdhe Hata may helkased poratdeash one Parameter. The

OVEArapRERL mayM dophisise &ndOlok mdhdl ddRNpRAEhELON 0RBCBr more

I P packet into multiple sub-packets for respective

pafeaitgred ‘F'@"%ﬁ@ﬁﬂéﬁ?l oftthe dgeReclive dptecRaihsi At Bothin The partitioning

pagkele dath may Bé%@ﬁ@s‘-’té@ﬂuﬁﬁg ?raﬁé‘l@r g T%&%Q\Sﬁrthgm %ers The
switched network for each artitioning

t h@a@aa%e%vawénﬂa%&oah t&’ﬂe It%‘é%"t f%ﬁ@tﬁaéfﬁaﬁi@r edelayheath quality
paggneters may conprise one or nore user preferences,

one or nore nonitored characteristics of the

respective data paths, or both. The partitioning of

t he dat angry e @ﬁjaul%? et e rRards' #8664 t¢leaamdhigtiedhta (usmg

paraneters nmay include cost,
| PSRRI S8 oS, h2ar Bt e s rasmouih tecaogie
etsmd BaAcdlin hE & Fegﬂté ted dvbl%HLdai;é Maféafsd%@hemﬁﬁe%érpwhat is

t e dat 3G CDVA,
Aol o, ane S card. i St Servies RTEURRb 65? dsindependent

20urand dagame of §éiﬂ|rm@b@igmge datze déHe'bé| ligehita hiattge | hdividual
much nore th ble with only one SIM

I
ca"?‘ﬁ"'gHﬂ'cﬁtf?é‘ Q@%\Ig vEe B\eoﬁ"aﬁr or -faegh L°f| thaeletfusg providers.  For

example, a GPRS modem can send/receive data on one or more channels from a
cellular/mobile service provider. The units may also be different if the data
transmission and other QoS provided by each of the individual communication paths
are different. The mobile station 300 and the data server 310 take into account the
characteristics of each of the communication paths in selecting which service
provider to use and in implementing the task of splitting the data for one or more of
the communication paths. This includes the data rate capability of each
communication path, data requirements, pricing, channel conditions, and other QoS
parameters.
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exanpl e, a GPRS nodem can se recei ve data on one or
nore channels froma 25 cellular/nobile service
provider. The units may al so be different if the data
transni 38¢ SateasrivestHOrcopysinivates Widhitheyceliwlarimobila srivice providers
| nglf tedHabil csq%mw@t/ Qn tc’h@& £ § tj

ile lg tﬁég,@%ﬁ%l rg%fé@ ﬂtemeﬁt network or a

nobil e station at a ser
aceiEiswitslaed (ﬁﬁ'ﬁh aéﬂ@epmnemtvmrk)ermtwordsf t he
comuni cation paths in selecting which service

provider to use and in inplenmenting the task of

splittimge trh@blléa%tathrbﬁotbné they datgrserver O edtablish the initial contact
COWT(H '&'a@ﬁlbtﬁé of thd 'sérvic%?rb‘ﬂ&érst(e‘ﬁ Q%‘II@I dafd & used for mobile
capability o eac conmuni cdt i on pat

r esfatiore Adantifcatipn) cvhirgebi lnasetepl BNt inores commtlininatien paths are
Q°§sta9%h§m£rvﬁﬂ bmsg&) ot/ daf4 ﬂ'él%fgrc%??@?eﬁotﬁé QRAZproviders in the

he data server conmuni cat e th the

cewtlﬁralcpﬂf@réieﬂéo §étabilsibd§ia dransfier en eaeh phibe obintunication paths via
St el I 3r€s Jor %@re@ﬁ@&ﬁe séP’\‘ﬁcIe‘iJ?S\ﬂdérEOFrhe 'ﬂ?hﬁﬂﬁt@g ghat is either the

i nt er net network or a circuit swtched

t eMepiip platiore BRB 1ok the) dataciekver $1Fhthepdakascths thigh speegindata stream,
or sgifetHdadAa SRENRE it QeSa?‘Ea%b% t8 Bub Bfedms %E@Jogﬁé’l@tf??ﬁ'ansmlssmn

with each other via one e service ers
a @9 eashdo theysemmupicatipshppis. sThg |r@ﬁen4e<ﬂe(meit fis eiherothie mobile

wheaghly Fvoset thé d’eﬂ§ égwﬁoémgcmqhéa&étg%t% aﬁ‘i\@wg via the
establ i shed that w | be used for data transfer
t hednyBicaliqn paths, p’vrr@kmm@ea the cR@MUSication paths intaene data stream

t ofop sdvaRtuap lusdat ankr %Séﬁﬁorﬁﬁluﬁﬁﬁfb@ bath3€to be llg]sed may also be
communi cation paths via 10 the SI'M card fo

r edgeERinG 28 sipred indhe ke station 800 pad dha #qte se(Menat O fos all data

ei friafersNThisaR oy aAbd hadfi®intatdrBe data server 310)
then takes the high speed data stream splits the

data streans into separate dat a sub-streans

appr opr it & Gotb@ thdt "@MSAT §§in§% cof¥Rini@AieA pafh, ttEnumber of channels
n| cation paths. The receiver (that is either the

roilred may erchetysen dhe enisPRiate £f thercpmuniention el exgbetween a

daﬂhabﬂ?é SRR ahal ¥i agtaVEdver g AR eQimpIei &RbbdAimeRAt i such an
onblnes t he connunlcatlon aths i nto one data

st?rE AImegh ayaRwviFsl PIRVIder THaY s BaveoPrevdda iniltiple o gommunication

p%Hﬁnbl@ tRwese thaThiobaé SBitiBR andedre mtdriRdiafd) dichicpt oF tHlen network
the nobile sta |on gOO and the data server 310 for al

daf Bastyches k) ast, paseeiptiongr eh apehitagiiEyon the one Pand, and a

naginigle. cdh@mhhlcaﬁom@h@ﬂ'ndl tb@twee\l’ﬂli tHa Thterthedliafd|fement and the data
f channels wutilized

SPGB ihav e Tiay PRasksioa N GlrmResd casmigiication ink.

path, e.g. between a nobile station and a data sever

in an exanpl e, enbodi t. In sych an
ﬁ% %Je foﬁowmg, nﬁ#erent appllilcation scenarios of the first example
embodiment will be described.

A. Data Communication between Data Server and Mobile Station: One
channel from one or more cellular/mobile service providers. The mobile station
300 holds one SIM card (or USIM for 3G) for each of the paths (which can be GSM,
GPRS, 3G, CDMA and so on). For instance, if there are three cellular/mobile



enbodi nent, a service provider nmay have provided

mul ti pl e communi cation channels between the nobile
wat@sioonisand an i nternedi ate el enent of the neP@Ds&20@H000421

infrastructure, such as a basgystation or switch

architecture, on the one hand, and a single

conmuni cati on channel between the internedi ate el enent

angetvife Bmviderss éyayepingtel.t Md, abtheHtaridin Bigeporahythere the mobile
Se@teﬁl@h 2d0 Wuéyk&@@ﬁ’&e l‘é@%&H 1%k GlthidR bi GRS é%n% e and use three SIM

omnn ferent cation scenarl 0s
fi Pé'idse%m@pfrem seC@nbagllJﬁem ti 3 |indrpendent ab@c‘almwtaneous GPRS

Dafc@nr@%ﬁﬂh’é"cﬁﬁtBeOBstQSﬁs\Pﬁﬁr’co %ﬁﬂn@ﬁééf@rwﬁnﬁ Nt{ig?éls%rver 310. This
Statlon One channel from one or nore ce ar/nobi |l e

5 seFequres v ¢hargss to the awBnte existing eatwailoonfrastruetueen of the three
Sl for each of the paths (which
Ca%‘bl&@érﬂn&ﬁe ééﬁ'MF{%I(E"K/ICI%@CDI\/A and so on). For

instance, if there are three cellular/nobile WO

2005/ 07‘9158&%%6%%"9965@&%@&%&130&1@%&& ?ﬁ&’%&iﬁ@%‘r}tatlon One
(say Singtel, ML, and StarHub in Singapore

o SF rBores ehanngls Foem eRe orrere; erllulay. naabue Serviee providers. The

10f Ohﬁﬁ’B&a‘ESﬁ %b6 %old@%ak‘.ﬁﬁl di &R L@lM fof 36 For 698Eof t@;é__?,g’gths (which
each hus u I N endent and si nmul t aneous
coﬁﬁ'é@? ﬁﬁM @gﬁsbéGeaDMf PRt &Q onbfremraachiaf theecallilarimphile service

dabrovkRiry eIFop ifstarddd, Sf ﬁ'nerr@% tifee %Ilﬁlﬁﬁﬂﬂ)ﬁllé gerth:@ %rowders (say
current I% exi st ngpnetvvor Infrastructure

cePingtels Mipand StasBrbiin: Singapoiel dhen the, mgiat&astatlon 500 may subscribe

Comamaﬁ iheNhREY 1P BPRBsBrRR! ¥Rd u§8‘i'|vé/t§? g SlngTeI 2
nore channels fromone or nore ce

15 sef"QT”cM1pr1ofFP'Be$'@qume Thes HpAP | % inslenendsant @09 emjuweous GPRS
ongorld¥i6™ dak Pe %Msﬁ@& t§@onfn‘il§m@a@é Rithf th‘é@até’%‘eﬂ%r 310. This

whi ch can be GSM so on) from each
of reyes d19 GF%HQ%H{)F*P% °§€?K¢ Yc:éx'stﬁ}go!??w*s infagtructure of the three
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30  with the data server 310. This requires no change to the currently existing network

infrastructure of the three cellular/mobile service providers.

D. Data Communication between Data Server and Mobile Station: One
or more channels possibly of different type from one cellular/mobile service
35 provider. The mobile station 300 holds one SIM card (or USIM for 3G) for each of
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the mobile station 400 and data server 410.

In the following, different application scenarios for the second embodiment
will be described.

A. Data Communication between Data Server and Mobile Station: One
or more channels from a wired network and one or more channels from a
wireless network. For instance, the mobile station 400 can now communicate with
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25  connected to the Internet preferably via a high speed link using well established

systems and methods. It is the Intermediate Data Server that will provides for data
splitting and combining, user authentication, and many other services associated
with providing high speed and high QoS communication between (i) the mobile
station and data server; and (ii) the mobile station and the Internet.
30

In a third example embodiment, described below with reference to Figure 5,
high speed communication between a mobile station 500 served by one or more
cellular/mobile service providers e.g. 502 and a data server 504 or the Internet 506
is enabled. The data server 504 communicates with an Intermediate Data Server
35 508 via preferably a high speed link 510. Similarly, the Intermediate Data Server
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In a fourth example embodiment, described below with reference to Figure 6,

30  high speed communication between a mobile station 600, served by one or more
cellular/mobile service providers e.g. 602 and other networks e.g. 604 (wired,
wireless), and a data server 606 or the Internet 608 is enabled. The data server 606
communicates with an Intermediate Data Server 610 via preferably a high speed link

612. Similarly, the Intermediate Data Server 610 communicates with Internet 608

35 via preferably a high speed link 614. The Intermediate Data Server 610



500 and the Internet 506. These functions include
tasks such as (i) user authentication; (ii)

WO eqosioamsng/ recei ving i nformati on fromthe dat BCERGUSH/000421

504, splitting 20 the data ang, communi cating the data
to the nobile station 500; (iii1) receiving/retrieving
information fromthe nobile station 500 via different
ch&ameunicatesomi thergliviagmahiledwiresheervisenprovidsas pigg60h ef the mobile
da

%?atlbﬁ 68D &Eﬁé Pﬁctél{%é g@gﬁeﬁﬁo‘g ﬁ{st e éﬂgmgﬂq}et\bﬂ& %? Qec'irtcwt switched
exéﬁ?ﬁh@séﬁlﬁémﬂﬁemtwoﬂ‘ﬁ@e weskpl et eness of the met hod
and its advantages in the third enbodi nent will
becone clear to those skilled in the art. In a fourth

S exanpl e TepbivYrtheembodiment ishstnilae| towthai sécondf embediment described

10 Seew%c@és% Vrfh% mfe%%a:%

Fi %HE\% With th%(}na&ggat%ﬂqr?& i me‘af'éﬁé BQta@ér\\f\&e(ﬂ 03s placed between

[e station ser ve one or
celtheuﬂ%ta SRDST 585 ead \thQ:eorpwnumpelmnsS%wge p@@@leemelgoﬂbﬂeof the mobile

netRbK 806 ghiSQﬁ%rrfu%iﬁf%%atag&g\@ir %55%0})?!2@ .eﬁq.lﬁgg glgp Speed access

server 606 or t nt er net S ena
sefa/te &g sepenBOfiksihcan algothe @ﬁedl fiotr bighvexpeat @nDdtigh QoS internet

Bald SU @e@o%rjnwgateg #h the data server

Simlarl Y, he | nt errre% ate erver
cofR@and aﬁ'ﬂ%wwn@h%&m@a‘?@blymr@sewva highe seearblinks £12, 614 using

hi g epeBksHey rmedi ate Data Server 610
T R o BB n 27 communi cat 66 wi th
the cellular/nobile/wred service providers e.g. 602

Of the mRpi Ilu‘l%blle?'ts@étloﬂ%@@(how QoMnRifdaRds Wﬁ’htﬁﬁggntérf‘r%rdiate Data

nst ance |nternet) net wor Kk aclircurt swt

15 (s§éweas61t0ew@mh'oﬁe tyrat n@rifcnmn@{nm resqwra@ fbolﬂataw communication

en‘@@@l}e@ﬁgb the n%&b's@étuoh%dd% Q%‘é gthe mobile station

describ above with Catl on t

| nP@Y gt A 'D%ﬁr%ﬁtséi?%er TB&@S |f§n<}§'I0a%eldC|b@Q vteélfs stgle as (i) user
dahatheficeabn; G(Qﬁre%f@/lﬁdh%cgﬂ?lﬂa‘ﬁlﬁbﬁﬁéﬂoﬂrfroﬁ? e §8a server 6086, splitting

providers e.g e station
| nther iR .at @dDagANMERigalings 1the ndataontoy fb‘ham@ﬂe histgtion  600;  (iii)

20 Spﬁé%@wﬁ*@ﬁ@ﬁiévmenfdﬂﬁaﬂéﬂ ﬁoﬁ:ﬁfh%erhotﬁ@(sstgﬁﬂn @@(5‘ v%l &lﬁer%ﬁt channels,

30

35

for i nt er net

nd hi
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The embodiments described above deal with data communication between

one data server and a mobile station. In many cases, the mobile station may wish
to communicate with more than one data servers or several data servers may wish
to communicate with a mobile station at the same time.

When the mobile station wishes to communicate with one or more data
servers simultaneously, it takes all the possible communication resources (one or
more service providers, other wireless networks, wired networks etc) and divides the
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The handshake may be established between the two mobile stations 700,
702 with the assistance of a server 706 that both module station 700, 702
communicate with. Once the handshake is established, the two mobile stations 700,
702 can either perform data transfer via a data server or directly with each other.

Alternatively, the handshake may be established by the mobile stations 700,
702 directly when one contacts the other, as illustrated in Figure 8. The mobile
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702 wi t Baped 0Rdls emhndimests far seniwinicatis batweematnobile station and

NDEWRa Sedldr Qalhdﬂ%iwegr@ 4wo %Qol&l@rgiyﬁlﬂn%a& QNleEBom%SarteR? to those

handshake is established, the two nobile statl

708Kiledhindhe st thak Hegpraseni inveantiam spi aispi ke usegawhensamabile station

10 Or wikhe8§Cltd Y chinhlunRRAt Rfiher. daﬁit%r()@rt'éfﬁf Yandth® mobile station
handshake may be established by the nobile stations

708imultageously, i difforaph embediegtit act s the ot her, as
illustrated in Figure 8. The nobile W 2005/ 074159

PCT/ SG2004/ 000421 19 st at| ons 700, 702 may then nove

to perfr s daetgd thabsinethe aibeye Heserirtiop @? tiiet Wiflepant example

assmpbaftmitd fthé RobilaistatAs \h@éy oY %teé;ﬁll;abﬂovideétvﬂiﬁqﬁti ,components
t he nobile st atjons 700, 702 be served

15 4i ARYPENEIrcUlry: JRfu imRIemERiNgs éh%l cemprgiFatien s%/eCBélg@%ﬁ apscribed.

t hElogEbadiint Bef appreGERANbE 'p@&oheikﬂ%%nmatrféogft' #at in different
stati Oﬁ' en% a ata server and between two

st P8 anel P%%%?Fé RBph deerrovidgd adgetied tg Hnnera@a with existing

t hmobild stah%hstlh% PhgfRRlsol AY ehtimPRNTAR ti TOmBRINIEAGh technlques
| e St@ﬁsWﬁ ?0 wi shes to communj cate with
e

d aecgcoggpg P e.mt&o mre@ergtlayer@ﬁn The Interaction between the

20 si ﬁhld:ma'm@@w&éyandl the cixistiag Qﬁﬁbll@@@ﬁbﬂ%ﬁ?%g lde tStahRhES usmg ad-
prﬁ H;e ahove desch %%on of E‘ES% di fferent exanple
CHMEBRES YRS HYC HPORE- iy Hcillant deyicq mpy e.g. be of a
pr dlip-ere diesighhort ItegrateIONRINtzs baftéry apdbkofor thd @tistify doRfmunication
na‘éerrentl ng the conmuni cation techni ques descri bed.
it will be appreciated by a person skilled in
the art that in different enbodinents, ancillary
devi ces, may,. be.praovi ded adapted to interact with
eX|st|nb %R) géf%ﬂlonsman&nner so as to
i npl enment the communi cation techniques according to
ggto\aglen n(ﬁ%logffoF Irqn%b é%%\%@és llsmtgggc}mlgg qui Q ?mbor%ant orttlhg rc]:lelivery of

services. In this regard, embodiments of the present invention can be used to

25

provide location services in the following manner. If a mobile station subscribes to
30 use the data services of three cellular/mobile service providers. Each
cellular/mobile service operator may provide the location information to the mobile
station in an independent manner using its own network infrastructure. This
information can be combined in a way so as to obtain more accurate information
about the mobile station. For instance, if each of the cellular/mobile network
35  provides cell_ID (the geographic location of the cell of the cellular/mobile service



20 ancillary device and the existing nobile station
may e.g. be established using ad- hoc wirel ess

wo e@br4gees such as Bl uetooth. The ancill ary deei/s€2008900421
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e.g. be of a clip-on design ¢4 integrated with a
battery pack for the existing communication device.
25 Location Services Location for nobile devices is

be PEIGRY theiPREIGUIRE Jnekils: statian isnib).Ben A8y iptegsection of the cell_ID of

Sel‘\ﬁtjréeﬂ*nanI Rnkhicslinganbslic eERAcH MBBYigewill NEroRiiBS 8¥re accurate
[ ny?nthctw n be used to provide |ocation services in

t hETeraatisfiarguiha rsation Pftﬁemﬂﬂ'ﬁét%'f)atl on subscri bes
to 30 use the data services of three cellul ar/nobile
service providers. Each «cellular/npobile service

oper at off ny %‘?“W JdBapngs, | ealiqroninformatiomt pbidined tffn  different

mobéllar/hélafel ftvikd P%ﬂ/ldéﬂ@@ﬁ&%@%ﬁwf@éﬁﬁﬁlrédsééﬂ\gcé bfovRi¥s can be
netvvorklnrastruc ure information can b

cofiPMREgdita ebtalRymere ascyratepifermating raboyt ther lacation of the mobile

I NERKBREHE MherrbfiZzbd tb'?Qhé“H’%Hll@ stdthidMa. Iogé%n'ﬂé%éi@ér%vce providers
if_each of the cellular/nobile network 35 provides

cefqrSP@"F{rﬁ%e'\g%@ﬁ?W%,seFj@@ﬁ’dqeén of the cell of the
cel lul ar/ nobil e service WD 2005/ 074159

PCT/ SG2004/ 00421 20 provider the particular nobile
st at i on Data Ceinbiner SphitteRt or section of the cell - ID

of nore than one cellul ar/ nobile service provider
wi Il prquvide npre accurate information about the

| ocat i orrc¥?ral AlEatREEs | @ fallewed don spliffing; the |data fagFeaIMunication

| o6@dri A8 lhdﬁpféhﬂ@ﬁtl gth® bdh et dvHi e My |ﬁ$l€<ﬂ@6ﬁe or more channels, in

cel ] ul ar/ ile service prowders and ot he
€ iR gt b SopPy Mo Aetocal S S Boslh fisa ¢ arts, where

Obé&bh’lpéﬂ)l‘rﬁy&fével iHfeferitRfzer SRt sorszabousKt RedOfaHs ére tdn sent on
i statio and then utiljzed y the nobi]

o CRES R RH R0 Bedieaes 'a@"blz%wed@ﬁ% wrapgpission time. For

semufaehéew m?nthteleaéremr@amtﬁea{ng 688 ratkd IIEHUZ?Q i DLdthen the
i ner | Sever [at e JeS can e o)

ColBtathy b St inih Lpars bR olars L e BIGSLr [t S2 = D2+ T

i ndepshdeDL *PRtvisare eaegs ?? pht Oh #Bp 4 nchuble TRR ePsures that the

ere

octapdreroniesin GRes 18 ecta &R of Fe; LR i data rates vary (as
whierthe easd maay ttintesy, thaw thedilé splitandy Bé d6ne Moy dyamiSdanner. One

et 60V BT P o i S SHRARR G, K car

tribmsnuctsilangert thap. LFOAs a mabmeconhﬁletés ahenrmbmisdlod of the part

beln Y} dat rapes D1 oo, DL, then the |

Gt RGN Bt PE Do ER 2 st dri 4siRplea §PT the Temainder

gi data forytrébibnsisdlin 4nd so 88. ThBArahsrhitter can also monitor the data rates on
the respective channels and adjust the size of the parts accordingly. The channel

with higher data rate gets a bigger size part and so on.
Security and Reliability

Multiple communication paths, each of which may include one or more
channels, used for data communication simultaneously, can enhance the
security/reliability of communication in different embodiments of the present
invention. For instance, the data may be encrypted on the various paths by the



20 ,..., SL=DL * T, where T=S/ D, D=D1 + D2 +
... + DL. This ensures that the data transm ssion
wo 200857418® | east anount of time. Further if theCTHaG2004/000421

rates vary (as is the case ngpy tines), then the file

split may be done in a dynam c manner. One strategy

can be to dynam cal Idy create K parts as data

t r éﬁ?@ﬁm@r @ﬁd sesivipted & the receiyer.miibriheravgseef mhltiple patimsprovides a
I I BASIY 2

aSSI gﬁ btuggrﬁrgéﬁssﬂr?gﬁltﬁpar gc‘ﬁ'leeﬂesgr%a%e crgg{eéccji F 8ther such

as §?*‘3W@&'eﬁ)r Secredelizbiai eriemunigation Systemsandgliabilityn rrmyd also be

lrﬁProv&‘I‘ By th& i§& bk Eeﬁ:gwﬁé%séuc?]o i%m Sg{’fecﬁm&uéjsatﬂé Qt%cﬁﬁonal data

he reSpective Sl ze

5par°r%at%fé@§radrqsgh wf emprypliondsniead spgatmyinieaglieg maste semt en multiple

ge bi

P E TR i roRah An P et nthing 1 b iBfent paths in o

V\hupéﬁudﬁa&ﬂnﬂﬁml ma@neﬁh@ aseerito P@Vldﬂfahﬁ@quse exahadgé of infdamation.

comuni cation sinul taneously, can enhance the

security/reliability of comunication in different

enbodi mehissnefedtthat iy é@@hen@gdlmwmth@@ecwy anhencanuant may be
10t h e t; r e

VO SIAIER, IRoRe R HEAU 1861p Bt D fotE et TatB TR NS As such,

de&Mpedieris of the nresast inventigryanerstt limifed tapprowidingi am iscreased user

PaliBf RaAYhESRNAratdas taﬁ J%jéétﬁr Sprl%‘?r%ﬁ%ﬁfb%ﬁﬁ“@n@?%?qhe present

(direct sequence spread or "other such ' techniques)

s e H1YEBYIoNE Maypprevige rﬁ@eﬁrlwatqllabﬂltyy@t bath. asRan iindspendsnt rvalue-added

al %t@@s | ABReY&d ltb\)(nlltll')@ aBBl%c%ftecf %9@ ggi'é%ﬁ SR ASthe Jart that in

codi ng techni ques. The ditiona created as

15 | e Slfferent rerabraipppis opf/ @sr@aaergpe\fﬁmlem eeRtidatn nats rn@ease security
Se@hd/@l“ réTHbﬁllyﬁlH&easE@hQ? be}g&ldéoaébséﬁﬁchﬁént%%ﬁg&& AR the ability

pat hs hoppi ng (use of different paths in
ps&a%e?t%(ﬁbr&ﬁ%ﬂmeylﬂpﬁewr@ments@ provide for secure
exchange of information. is noted that in such

enbodi nents, the securit enhancerrent may be 10 .

provi de %P?ﬂaatthaﬁa&epﬁéqf ormatien Ekansmissian VimPata Gempression
20transm ssion. As such, enbodinments of the present

[ nvent| n are not |i mted to providing an increased

user nee: the (FOmmRNieHiop dalesarlags bevieer g kreeivenandp transmitter
eﬁmdbmﬁﬂbl‘d pé lhbﬁlepfeﬁﬁ%ls ahd‘VeEHbtaOQerV@lylrﬁfL@Mgdﬁre ‘intermediate

securi t reli ity, as an i ndependent

© o FERehl i Srboamete B et TYeon e rasgmiter Semise data

bycamp@s@@ﬁ el @st bR thdaf bnd Air bé‘rtlﬂ&s%d‘rfselheé‘tway so as to
odi ments of the Present i nvention, user-data rate

25 £ gnhange therQreralheffastive dptadts. Inythisieaseadhe infgrmation to be

pr tmnsiﬁndeass @@mééem;ncaﬂé@eblﬁ@@r&ranws@.:dnf‘zﬁ/eahmitiptevpaths At the
cater for specific requirenents.

i g@%&%\@?ﬁ@g LReReEls e fiFsk BYRBPPBANGH aaqriesaign algorithm is
Datiged 0 eure&8ttothe original information. In another embodiment, the information

to be transmitted is split first and then compressed for transmission over multiple

30 paths. At the receiver, the various parts are first decompressed using a
decompression algorithm to construct the original information and then combined to
construct the original information. The data compression algorithm may be a

proprietary algorithm and known only to the mobile and the data server.



20 Since the comunication takes place between a
receiver and a transmtter (which could be nobile

w0 esosionelbs and a data server including the PCT/SG2004/000421
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“internediate server') in enppdinents of the present
invention, the transmtter can use data conpression

techni ques on.the ta and their partitions/parts in a

way soqi'g chad £ of pta Steams Q"ﬁé hgy Sommupigation; Paths with
daidypplietationsn this case, the information to be

transmtted is conpressed and then split for

transm ssion over nultiple paths. At the receiver,

the var igmtse pafat SuREBeamtShay GRLIrARMiRBE dhBNiItle communication
decoppr essi o lgorithmis wused to construct fhe

or PgFtval'Mi & £015. afn the oRRERNte iBYRNtiPBNT thet fg@neratlon and/or
I nbmmbi:g;)f thesdeublshidafid b dpplfcatiBhs suh %%tVIé’élﬂcélh%{‘wul now

coppresse ?gr hr ansm ssi on over nul tl

r SNs! eMapPpodrPsaRted By ethei P§'i3°ﬂe%1ib|fﬁ5‘r s dhgy art that

US cigtomizdte CaPRIcaEshO N nidlyd Bd t BrovidedC OWMdhIGhcllBE the required
19 i nal lnforrmtl on and then conbined to construct

IPRRIYI of nPBPRELNGN aNARY PAPGesSHIgr besimltile  sub-streams.

aI paeiritivelyRWHeee &n BXiSfiid SbplicatidhdUdht 1, iiVinedia player
onl¥ to.the nobile and the data server. WO 2005/ 074159

Rieion a epble 95 pRetind dNHoPrasgsENGPeliR dafa streams,

t h?e(?ﬁubw{fﬁéé)ﬂé Iuﬂléz&?h@nﬁb?@egw thé ﬁéé@ﬂﬁ inveRfiéh ARlyde directly
su ea e transm tted on mu

coITASEA, TorPUch BA: AEPHGAUBROEMGHIntS BPedhir fnediiation of the
| needavam Bppliddtiopener at i on and/ or  processing of those
sub-streans by applications such as video calling wl|l
now be considered. It will be appreciated by the
person Roamiag in the art that custoni zed

applications nmay be provided, which include the
required functionality of generating and/or

pr ocessEnthddiraents! tdfplite spiessiht’ @mngntiohO afé t Qunféﬁﬂlé V@Wseamless
n_exi,stin

meaﬁ)%raﬁf)aygper I IPE é:tqngﬂltolngn é@lﬁ%l@eaﬁ gfethg rpé?srerpé invention can

ankié oxmmemeami agthout tthé| ﬂeétﬂtfdr ﬁémﬁiwn bhehe ex:stmg network
ns ut@b i zed in, enbodi

Al AR SHbe el SEMR Py dSisa Theredeenaiihexisting roaming

apptrang&ments%nirdmitﬂctml’eepnﬁMorfleputTWIﬁla@a’itbyoa Qirv'bbeprowder in
é@éﬁt t?n |§%L'r§$@u~1§i St éﬂgﬁr @%@?X e@& oﬁé? atmqu?tructure

u ndmracMBilmottblednele\mms coﬁnfaoﬁbdl‘bht@th)f Hdwevek estenhigher level,

' nt\ﬁ%ns | &8ive Wilization of one or more communication paths remains unchanged
in embodiments of the present invention under roaming conditions. Each
communication path comprises one or more communication channels provided
by a service provider, with or without roaming and resulting involvement of one
or more further service providers.

Figure 9 shows a flow chart illustrating a method of conducting
communication over one or more communication networks, according to an
embodiment of the present invention. At step 900, L>2 communication paths are
selectively established between first and second devices, each communication
path comprising one or more communication channels of one of the



20 be inplenmented without the need for nodification of
the existing network infrastructures of the involved

wa@esogiozaspr ovi ders. Therefore, any exi sting roROT/AG2004/000421

arrangenents/infrastructure ppgvisions put in place by
a service provider in order to provide roam ng
capabilities nerely affect the infrastructure

chEPA¥REHERHNCBeROTH Al fiPR AR 2 ERRTIMNGALIPE igkasiream from the

Hovirst elevicatis & ]pm iaReat lea¥el suBaticBfss Al 86y §(§34 the sub-streams are
utilization of. one or nore communication paths remains

un¥RAFGEEEd Via thepb sopmuRication Rathsr &4 step |9|Q§eﬁ1€} §Hb-streams are
ungembireNfoR Bréc@Rsingi R Me sEEHHY d&METUNI cation pat h

conpri ses one or nore comuni cati on channel s provided

by a service provider, with or without roam ng and

resul ti menddaasms mypt ti‘?é BnticH  pRSEnt’ Wyshefs SBRY! fthods to
providers. 30 Figure 9 shows a flow chart” illustrating

a gt aee#shbeweélw Retwogls FRsQHTGes Of ORe @1’/@10"@ ﬁellttbar/mwle/wweless

CORBIWAHE SEvRE JRENINEIE kP a nisr6 RFidhHY n'Faﬁné‘rnto p‘?m?&’éjfomﬁ@&er%os to the
t he resent i nvention. At step 900, L> communi cat | on

pat’iiglegs/mobile capsynl ;ﬁ@é@%?ﬂ@ﬁéah%wm may gclugaene or more

10 seePhd folRwikefeat@agh comuni cation 35 path conprising

one or nore communi cati on channels of one of the WD

2005/ 074159 PCT/ SG2004/ 000421 23 conmuni cati on

net wor ks Ind¥pentieint $4Rs af df%mbt?bé &40 @?é ew OPREPRS or WLAN
[

fromth first device is into at | east

subNEE fiom Rpesqréﬁorgo%"u{ar(@%%5§M<@amr@vefae (say one is Orange,

t r aﬂh&fﬂsi /8dafdh@) hieecdmisinsainy rergf'-'}ir?\]déém Bﬁﬁlﬁlpfaggg@ésslylftaﬁﬂwe transmitters

t he sub-streans are
15 ¢ B R BIeT @%@'atwmeuepanqmebtheehﬁ.re%we station (M)

pr &5 6he 8y Moth8atardruded hods to sinultaneously utilize
the network resources of one or nore

cellular/nobile/wireless network service providers in
a nor e efrfdepeaddnt Pamzedll dfonertope Bemf sHe BrahbRY cdlRringbile service

| RHERE, i oPRUTS B RE SO SDBOGHY Bhine gransuiegs andior

20 f emcuivess to-ddineehighdirbd coahidication BEWRBR thvi RF n&raYnalilk stations

30

35

ar M or GPRS or WLAN channels) fromone or nore
ce "ar/ nmobi |l e service providers (say one is O ange,
ot her i s Vodaf one) are conbi ned

i ndepend o he transmtters 15 . .

and/ or E@?P%’é&%’%@ #&%HV% A% Y LS ‘E?zgi:"?éﬂ‘o*’"e service
b eproeielersaanstdon Bnet mﬂep&hd(ahﬁ) at thedraPBRiitRFs BRd/6r atiders to deliver
Sel%l\g/ﬁ 'Bta communication simultaneously between two or more mobile stations (MS)

and one or more data server of information.

- The above three items, when independent paths of different types (GSM,
CDMA, 3G, WLAN, Bluetooth, UWB, cable, ADSL, dial-up etc) from one or more
communication service providers (cellular/mobile service providers, wireless service
providers, wired service providers) are combined independently at the transmitters
and/or receivers.

- The mobile station and the data server adapted for the embodiments of the
invention.



- Independent paths all of one type fromone or nore
cellular/nobile service providers are conbi ned

w0 padspendent | y/ si nul t aneously at the transm ttRPCESG2004/000421
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and/ or 20 receivers to delivef high data

conmuni cati on between two or nore nobile stations
(M5). - Independent paths all of one type from one or
nore cellular/nobile service providers are conbi ned

i ndependﬁﬁpdoyembnttshﬁ dtfigkssitarh&eFS thalh doRdtitite eRbMS 'of séfice (QoS)
del i er h .dat a, COFTTTU@I caél&%n si nmul t aneous| y

potiRens ‘?/%’ g?'g%'ﬁ% RgNg, &l ha rOARING VIR smeddiments of the

nmoiheesstiinaare eseer of information. - The above three
items, when independent paths of different types (GSM
CDMA, 3G W.AN, Bluetooth, UWB, cable, ADSL, dial-up

etc) frormgnef thé’ﬁynaenﬁgam@n”ﬂ‘bml oAb | &M nfps Vddﬁﬂnunlcatlon service
provi ders (.cel servi ce providers,

el e
D e Pt EURS b GeiptTbaton Bud eHsg fok Adnobie Station (MS)

coifitd wieglesicstipRMMeIYIlE $ygtbmt he transmitters and/ or
receivers. - The npobile station and the data server

adapted for the enbodi nents of the 35 invention. WO

2005/ 074&@%Xaﬁiﬂe§%@émgéek 3&4 use | tRBrMVAPERBBIE dofmunications
ot herw% of service

I a@ % H ?‘ Lfl ual |t
ea% £ aPdhe rfif asn\@e gsiPthen asrecty of QoS) for
r omnurag/mdwe/mwmat Sorﬁlfnuhhétlonan Qﬂ(léd Oﬂheaé@rh{ﬁée%mtﬁ)dlments

| nde aths from
Co‘h%fﬂgﬁ%ﬁ S FUS %?Qﬁﬂc@g 9|kdlélfr§3'f{l&ptl[lrﬁp? \pg yafigus communication
| csmtice nprdeidersiis aitiliged andamtmdey@@dfeﬁf rﬁarmébl | @lence no Change

t | ess/ | ar / mob t
TSRl oAt AENIECE bk Mo RGO EN QTSR | it varous

CommnmumaaﬂmnServroeSmmIe& ivhee rtabdes nbivadtk Qsrfastratiaies are utilized
dat.a [ate r aspects of QoS) for

cel'™ t%??%@.ﬁ”é‘/'u?%“@g@fw red conmuni cations. Al so,

t he exanpl e enbodi ments described are such that the

network,. i nfrastructure of the var. ication
servi celt H&LE}? ggprseclaiecﬁpy i BN "?ﬁﬁf pr{gg%gﬁggmumemus variations
neamuiéor. mbtifications nedyelrgmadls tovttas preesstrinvaayioh as Ishown irethe specific

RS YRR T Gt 348 on e roay

i rdesagbedi dtherpssant emuodlmm ares ithvanbfoes) @0 bs Icgnsitisled in all respects

SRS pod bbb, 2oproc oL ed by o per son

Abbreviations

LAN: Local area network;

MAN: Metropolitan area network

WLAN: Wireless local area network

Wi-Fi: A popular name for WLAN technologies

CDMA: Code Division Multiple Access

WCDMA: Wideband CDMA

CDMAZ2000: Another wideband version of CDMA

UMTS: Universal Mobile Telecommunication System

PDA: Personal Digital Assistant

IS-95: second generation CDMA technology; also known as CDMAOne



20 and/or nodifications may be nmade to the present
i nvention as shown in the specific enbodinents

wowrdkouisdeparting fromthe spirit or scope of PCTRG2004/000421

10

15

invention as broadly describgg. The present
enbodi nents are, therefore, to be considered in all

respects to be illustrative and not restrictive. 25
AP eSPaRId gRneraten qele'ar/ mepile coramppicRtionvaygtems
Me2.6GR Q.5 V\?éﬂbr@fcﬁﬁcé?l@la‘ﬁﬁ{dblle%ﬁbW\unWahSll'n§ eh@cal area
0& rk : popul ar name for WAN technol ogi es
'&%’aﬁﬁ"\ll sion Multiple Access WCDNA:
wg-e@ctrfﬁawee@mmes rERsietvolkigeband version of
CDI\/@ UMIS: Uni versal Mbbile Tel ecomruni cati on System
POACRSS (nesdl peckgtiradio agadiag ant 35 1S-95: second
geneistuies vaeMisahachnol ogy; al so known as CDMAOne WO
2005/ 074159 PC‘I_’/ SG2004/ 000421 25 2G Second
geteMatFigbalddonilgiSyetambi | e communi cation systens

2.RSCSD:Hi @é@iéu&ﬁnt%ﬁzﬁtbh&@éétwb' I'e_communi cati on
systens. .3 enerati on EDGE: Enhanced Data

Rt els Ptﬂ'tat%ms’%rdf‘?on 5 GPRS: General packet radio

seqmsgeA%neMctmg_Wde Band GSM d obal Mbbile
Mam HSCSD. eed circuit swtched data DSL:

D%} a$Ub§&B§%fr'ﬁ FY odeleffor @Bkl : Asymmetric DSL SI M

Subsini DRelsdPStstyibdMidehirty RueSM  USIM - Uni ver sal

Subscriber Identity Mdule 15 WD 2005/ 074159

PCT/ SG2004/ 000421 26 CLAIMS



1. A nethod of conducting comuni cation over one or
nore communi cation networks, the nethod conpri sing:
W@ ei0sot419el y est abl i shing L?2 comuni cati on paP®ESG2004/000421
between first and 5 second dgyices, each
conmuni cati on path conprising one or nore
co Lcation channel s of one of the conmunication
net , splitting a comruni cati on data stream from

the first dew c@ethd oft cbR@dting cBHPEHiIERRAE over one or more
transmttin hesﬁ]gf %trearrs via the L conmmuni cati on
i%’I'o" Shi

patChEimupgat hRyMetiede ORISR N f or

process's&ﬁacﬁbelyhgst%ﬁﬁélﬂlqg devd e@mriunitaor g b%‘fw%en first and
claimed in claim1, wherein the comruni cation paths

ScoffFPRE EBWRERI cBR¢bncpaIMication fRathermompyising. ene or more
Theorhliaeatish HangRof cﬂ1e%f&lhéﬂﬁoﬁhn‘ﬂfnlgatloé"{fe]'%r biksal

| east two_communi cation paths are provi the

sane cofRINg & FAIRMYBicREPR slatay sfrepm fram the ﬂréﬁdg\gce into at least L
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25 8. The method as claimed in claims 6 or 7, wherein the data server
comprises an intermediate data server connected to a further data server, the
Internet, or both via dedicated respective data transfer links.

9. The method as claimed in any one of claims 1 to 8, further
comprising determining location information about the first, second, or both

30 devices based on two or more of the communication paths.

10. The method as claimed in claim 9, wherein said two or more
communication paths are from different communication networks.

11. The method as claimed in any one of claims 1 to 10, further
comprising adding further data to the communication data stream.
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net wor ks under a roam ng COﬂ | uratlon
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22. The method as claimed in any one of claims 1 to 21, wherein the
communication networks comprise one or more of a group consisting of a
cellular/mobile network, a wired network, and a wireless network.

23. The method as claimed in any one of claims 1 to 22, wherein the
communication paths comprise one or more of a group consisting of GSM,
EDGE, GPRS, 3G, CDMA, WLAN, LAN, cable, DSL, ADSL, dial-up, and UWB.

24.  The method as claimed in any one of claims 1 to 23, wherein the
splitting of the communication data stream from the first device into at least L
sub-streams is based on at least one parameter.
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devi ce | LaAsdii !,Ség%- ; :
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conmuni cati on_networks; neans for receiving data
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for use Wby ?orcéé'l'gﬁﬂi%ﬁaéérl%lisﬂﬁmé' 22 cérhﬁupﬁg%h 625 to a further
devi ce conprising: neans for 1 nstructing e
corfiflyifiee 223 cammwcatipns phtic tdovwirigings vabl o& hmore>c@mmunication

zocoramnhsnétdf%neggtbﬂé dr tndreldrihGlicSfor flwoR@Ch

o

comruni cati on o ) o
means for receiving data sub-streams via the L communication paths;

and
means for combining the sub-streams into a communication data stream
from the further device for processing at the communication device.
25 30.  An ancillary device for use with a communication device, the
ancillary device comprising:
means for instructing the communication device to selectively establish
L>2 communication paths to a further device, each communication path
comprising one or more communication channels of one or more communication
30 networks;
means for splitting a communication data stream from the communication
device into at least L sub-streams; and
means for instructing the communication device to transmit the sub-
streams via the L communication paths to the further device.
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sel ecti ygl vy ..est.abl i, shi > 0 ni,cati o aths ta_a
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communication channels of one of one or more communication networks;

wherein the transceiver receives data sub-streams via the L
communication paths; and

a combiner for combining the sub-streams into a communication data
stream from the further device for processing at the communication device.

34. An ancillary device for use with a communication device, the
ancillary device comprising:

a processor for instructing the communication device to selectively
establish L>2 communication paths to a further device, each communication
path comprising one or more communication channels of one or more
communication networks;

a splitter for splitting a communication data stream from the
communication device into at least L sub-streams; and

wherein the processor instructs the communication device to transmit the
sub-streams via the L communication paths to the further device.



34. An ancillary device for use with a communication
device, the ancillary device conprising: a processor
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