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25 . 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
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30 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 predeien*nined,
the network infrastructure of the cellular/mobile service provider may not be able to
35  sustain the demand as the number of users demanding such a service grows. Also
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In accordance with a first aspect of the present invention there is
provided a method of conducting communication over one or more mobile
30 communication networks, the method comprising selectively establishing L>2
communication paths between a first mobile device .and a further device, each
communication path comprising one or more existing communication channels
of one of the mobile communication networks; splitting a communication data
stream between the first mobile device and the further device into at least L

35 sub-streams at the first mobile device or at the further device; transmitting the
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CONgiiafenlpes.
At least two communication paths may be provided by the same
communication networks. '
25 . '~ The communication paths from one communication . network may
o comprise communication paths of different types. '
At least two sub-streams may be transmitted over the same _
communication paths. |
The further device may compn'sé a second mobile device or a daté
30 server. '
The first mobile device may comprise one or more of a group consisting-
of a mobile phone, a PDA, and a laptop computer.
‘The data server may comprise an intermediate data server connected to

a further data server, the Internet, or both via dedicated - fespective data transfer
35 - links.
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of a nobile phone, a PDA, and a | aptop conputer The
data server may conprise an internedi ate data server
connected to a further data server, the Internet, or
both via dedicated respective data transfer 35 I|nks.
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Two or more sub-streams may be encrypted' using different encryption
codes. '

. .The method may further comprise compressmg the data stream, at least
one sub-stream or both
25 _ One or more of the communication paths may comprise a varying
number of communication channels between end-points of the communication
path. .
The communication paths may comprise one or more of a group
consisting of GSM, EDGE, GPRS, 3G, and CDMA.

30 The method may further comprise facilitating the establishing of the

communication paths utilising a server.

The method may be applied for providing enhanced communication for
voice calling. : '
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The establishing of the communication paths the spllttmg of the
communication data stream, or both, may be based on the data stream.

The establishing of the communication paths, the splitting - of the
communication data stream, or both, may be based on providing enhanced -

30 communication in terms of one or more of a group consisting of data rate,
security, and reliability.

In accordance with a third aspect of the present invention there is
provided mobile communication network system, the system comprising a

mobile device selectively establishing L>2 communication paths between the
35. mobile device and a further device, each communication path comprising one or
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The. establishing of the comunication paths, the
splitting of the conmunication data stream or both,
may be based on providing enhanced 30 communi cation
in terns.of one or nore of a group consisting of
data-rate, security, and reliability. In accordance
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i t Kk { th .
B AT o e PRl el O 2Bt Bl Bl communication
estrbvork aypigm. ’aZSFdlttﬁrnfgzn ispldingoa cpaitrumichtidn\data- stieam3 hetween
mo Qhé %r< BIOLAE delile %n& ltHret ﬁﬂﬁeldd?e\(/\c‘é%toea?%%s{: P %U&%tr&@ﬁé Wthe

pat cO risi ng one
c hdistanebilgideyice |°éa§%e§lamfr ﬁewm @ ttasﬁmmr &uttraoﬁmmng the sub-

metmhs%ﬂﬁm c@nBphicatioArpatiar aﬁcPla'obFnbﬂgr fér combinin ng | the sub-

a11|on datastre tgé{? en the first nobi

dev? 58"‘3 §T PRESERIPY 1l ‘EI?W VicRt QS e furthesdeyice respectively,
subwisgreipahs sptittind @nd fdombiningodel eondestéd extefnafy frofiethe one or
furﬁqg,%rmg{ﬁl\gcgﬁ,mﬁl%qlgm%gkgr for transmtting the sub

5 streans Vvi communi Cati on paths; and a
conmbi ner for conbining the sub- streanms for processing

rfas urllé%$§Rﬂze'-:iﬂ§$cé‘9% {Emu{’}‘gﬁernge\;ngeconbl ning are

conducted externally fromthe one or nore nobile

C omu ngﬁg V§‘}r !ﬂ% m% %él%lﬁa lnv . DEgCﬁEI P cggségg%};pg readily
un d%ﬁ‘&?(‘ﬂ'é dp anejof @dmarwskﬂbup pae et frotncthe Mlowmomutanalepcnptlon
15Ki b} whyof B@nipid orw %W&rﬁ&i&.&%ﬂ%\%‘r&%ﬁ in which:

description, 15 by way of “exanple only, din
conjunction with the drawi ngs, in which: Figure 1 is a

schenat iKigureati inga ischematicatiiadhg: flubtrating O¢elIS 1aQbuts of drfferent
_d| fﬁ\%ﬁ?ez&lluﬂpgé%%e&aﬂ%\)i&“ ar service providers. Figure 2

IVl ustrati ng the availability
of 20 ddawreniZcdsi en sph@mt@neimmngmﬂlestmmulthecaavaﬂabmty of
26 €1 YbrRRuREOnIRINS onEbHE® Brrinfunita EWEAME%'? oHaBW, N9

illustr communi cat | on bet wee e station

and a d 'gurge:? Ve Schempticdramngeilidsizdng semmuniggtion between a
2006v0bileldtaBorPint HENE 400 balexarmplel ivbodinderits  a

schematic drawing illustrating comuni cati on between a
nobil e station and a data server in an exanple

enmbodi nent. Figure 5 is a schematic draw ng

i'llustrating conmuni cati on between a




nobil e station and a data server or the internet
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30 Yexr Narea networ ks (WLAN) and wired

netvvorks %generl cally referred to as |l ocal area
net wor k or LAN, cable phone di al up, ADSL, DSL etc)
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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

30  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 muitiple 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

35 may be initiated using the mobile phone 106 only on a cellular/mobile service
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30 Example embodiments of the present inver;tion 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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35 communication channels and the network infrastructure from one or more service
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30

The partitioning of data may take place in the following manners in example
embodiments:
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30 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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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,

35 GPRS, 3G, CDMA and so on). For instance, if there are three cellular/mobile
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One stafién. B89 ﬁla9 Qﬁﬂ#ﬂ)@ t@@é&' &lt%%mreed*o; &[u?ﬁ%éﬂ%wn?%rgnd use

one ceIIuIar

st afif%n! "é@éf%dﬁdﬁ%@n@ eNP@%qu! Qw 8J9N® foGPRS) 2ffamm M1 both

((i‘\Fjl\AC;GPﬁS WG OStafHubL R ﬁ;T / mgg/tgqpﬂ%%perﬂd% %Qﬁd Q?r?}t&ﬁneous
IC SO on rom

connectlons l?:avmg Mﬁerent gata rate and QoS can be established to communicate
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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cellul ar/ mobil e service provider. For instance, for

SingTel in Singapore, a nobile station nmay subscri be

to it _and use five SIMcards (one for GSM t

HREINY > wo for 3G. Thus up to 5 |ndepend\gp(Elf/&Ezgo“/000421

si nul t aneous connections havir¢ 5 different data rate

and QoS can be established to conmunicate with the

dat atigerpaths (WHich chhi Seresm reBRep 3HHa0DMA anttheo on) from the

t { f. ' | . .
i Rl S5 ORs DGR, ¢ eyl S9N, = movie
SI M etaticis may shbscabetgt iband ugel fi fvacﬁlM@;mrds (orpHfos GEM, twe for GPRS and
. ndenfmiﬁn& GPRNerhis T {25 SR aéﬁaeﬁﬁém%aléaﬂmaﬁaaus @&glegtlons having

est ab ed to communi cate w t data server

15 Adifereshdeta xaifand Qososaiieastablished & eqmpuricate wih the data server
ref eBﬂmcefhkOreﬁu%H ﬁo 4handd eiﬂth%pﬁﬁdntwmmngtwm infrastructure of

bet t

cel 1 ST Ao bHitiers By roBi, s aft, M uBestbe R efiropiscares with

(Wir Std\gtatviallébrefssets Ehds ap thef mdemandend rand simidtabealistconriggtions can
' ¥ bl ed i

the. b4 EoBRRILARI by fE ISl AP I & Onro

b@lng in cells of one or nore cellular/nobile service

provi der sa fclnd 4%dmpid é?ﬁlkﬁdlirﬁerﬁtlﬁtdbwﬁlbé@%tﬁaﬁéf@érﬁ:@ to Flgure 4.
transmt/ recei ve da@azfro one or wi red/

net wBIRSSREE]. CHBDIEAIo SRS oVPRE TR canred, bipgge or more
ADSLcelmlad’moBﬁ)e servios )proldgees dnd @then netweriacivred, Wicdess), amd a data

Int Qérgecrvan{];g!:tgd ‘?cﬂ?}%dée'm&‘é grot/jagrsr@?mé r%PE’ eaétét% aﬂg %nabled in the

t akeS
¢$1anﬂ@d09d©namﬁegmbmlﬂmlvm rel ess netvvorks e g. 402/ 404
in order to further enhance the data rate and ot her

QS paraneters. Al the 25 caommuni cation paths f
one or noieadsiiiopite beipg iR pellera oge gr m&f?lce"b\!?f"é‘PQ'&sew'ce providers
net wegk 40€,. § mabild statiod twormh alsd wansasitrecgive dataOonaioge or more

Conbwg%‘(?\glrel%gserpe“?wg tl / | 40 {)sﬂgh QSLWLX tBArQrc%Y)' dBSf_OADSL and

e co ween
20 at s@on)4iperdiny etaltsaacsealmtlamo. 30 In the follow ng,
different application scenarios for the second
enbodi mnent w Il be described. A a_Communj cati on

bet ween DAtthis sxpmple emkpdippant, the gokilg %iﬂt“’"dp@ taggs qypriage of the

changgdilgbifity @oRe Bk iRk aetnnsa& l@nameqmnedmer@ag ﬁemlbﬁd%neﬁd; $402/404
froma 35 wirel ess, net For |nst he mobj

St ot Moo H Sifhef SO e (6 4o P OLFORS) BYATEEr Al the
BT/ GEda0dicio04g4ths Hftor hmedalt w\meraemc%pmvmrmg wmMdiprwireless

or ené%élﬂschg_ahel@“,as éf‘ﬁl l witéd & rQﬁ'mrks e.g. "402 are combined

independently/simultaneously to provide for high data rate communication between
the mobile station 400 and data server 410.

30 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
35 wireless network. Forinstance, the mobile station 400 can now communicate with



connection. B. Data Conmuni cati on between Data Server
and Mobile Station: One 5 or nore channels from a

W 20ds0RE0r k, a wirel ess network, and PCT/SG2004/000421
cellular/mobil e network. For ipnstance, the nobile

station 400 may use 3Gto co nicate with the data

server 410. As soon as the nobile station 400 detects

t he #eaidpigbpervery 446 uainaNor®Hr more WHBHN ehatnalsi a5 willas a DSL
may BewhesMdd ch to a node where both WLAN and 3G are

used to comunicate with the data server 410. A 10

W red network e.g. 402 nay al so be added if avail abl e.

This i Incl Bd dmta h:emrﬁmheﬁdmﬁétﬁle&ﬁ@@ta(ﬁrv@ﬂbﬂd Wobflé Station: One
chan a ,

"? B\E\n ?‘é’?éésgh C "aegsng*rg'%?o ewg?d nﬂ'ﬁ'&mﬁiaﬁne‘f’gé'ﬁs V\E&N”k and

) UVB) celiularimebfle network.i ) Foningtanng tbe mubiles statiem#@) mapiise 3G to

cel | gram{neds lvs/ﬂh Qlﬁ@%ﬁi &r@r%&ﬁs?\g si)&{ ad {h\é)mgmle statno? 400 detects

conbj nati on of hese are use case

may 18 yakah %PEW‘&"hé?“ dhe @?Obt'%étaé@hﬂﬂ@ gt navh switcht foea mode
exi swhery bosi WLIGK MRS 3(43a9e uJéa @dé&ﬁﬁﬁucbta with HeUeataBehviC410. A

co%'ﬁ%:a Woek ! \I\g%#: aymﬁ' °I ge s‘i‘@?ﬁ’ dh %é{?f%)’ﬁ dakhis includes the

ser v@nbwlmmimt/vheal(rb enly mgreti kbarvehf (cghle, afidl-ep, afd ADSL) are used; or

net V‘({]{” anu, Wﬁél@?st E%E‘T\Efégorg ort rngre C%E\X et of%g%lll d'ﬂ\l%) aFehl?sed or (iii)

20 fol I ow ng escri
| nt ?WEANS er mra chanpelp Pfs Cﬁ'llm/@wbllﬁa@hmals tane whetaor (v) a

ser veimbjridiiah of thedd@es@td.ce and/ or destinati on of data)

nd the conmunication service providers'

1i%nfrastruct ure. The Internedi ate Data Server

ﬁommnl cdih ssmei ¢tdses hie nokat be s:esm%el O géteélﬁab“ue \ébﬁfg%ratlon of the
I Ig fablls

05 ok T e AT A e
al s @ngighvRAB corNunisationebetyeen agnohie sfativalahg avdata aerver without
hi gfhltéﬁtfgeﬂ‘n |doﬁ#gdr'§tloﬂ%f‘tﬁé h%tﬁr%qumrés‘&U&gre SOtfd gﬁ’élcg:bg?vrders the

the I nternedi ate Server
27 o IR ner ' Sodimerts fis, pavseath A FaTTeAgte DalerServer is placed
aut Ibetvicenathe alata aademnithat iOtthe sowes \the/es déﬁﬁn@ﬁdnﬂbﬁdata) and the

BN 8. 05y TVl By Sonor

(| i POmpwnieater | withsthet tdata sener tpinefelablyevianet higBGspead dink using well
t hi le8taBisRBR sFstEND aHd mémods E’ﬁﬂdfti’ggqhg ﬁké}W{emaEerbata Server is also

ef erence tO Flgure ) conmmuni ca

et fRUECiedrigdhe dntemet Ptﬁﬂersign vige \Nigh spped ik gisingovell established

cel bystand andirethoder Wi ﬂ\eﬂhﬁﬁh&ﬁété Eﬁta%eﬁ&%hﬁriﬂll ﬁfgqﬁéélfor data
sery

i T N AR T WL

Ser wéh pB&vidiGB highaspeedf avdakibly Goshtghmemeidn| beflednl ) the mobile
Si M@l ¥nd ddiSsEe E\R&a& e Fnddfh &t M 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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wth Internet 506 via preferably a high speed |ink
5;,%20(;!;@94154 nternmedi ate Data Server 508 com’runbg.%é% 14000421

e cellular/nobile service providers e 3
of the nobile station 500 via 38 packet sw tched (for
instance internet) network or a circuit swtched
( sucHP08scanemnunieaiere with tinerrie} 5ﬁétwwpteferaalwlaehugh|spded link 512. The
exanghenkédad sRat sé&eﬁ'éﬁa' %mhﬁnl&:{i‘& Tl S#hee)é fr:’q%) jle service

enbodi ne descri bed above w't I ca I on
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t he datemet) @eiwark SQBciROR sivifthed QIUFH B GMphoRe ﬁ&\'ﬂ/é‘ﬁ(ﬁﬁetwork
pgoviders e.g. 502 of the nobile station 500

Internedi ate Data Server 508 not only enables 10 high
speed accdbs thial exempiaembedimesnt isSiilap ud ti@aﬂsﬁb)&%dﬁ?embodiment

used gkedribBY %o%’@\%g tAE %noﬂcgﬂg\o%gt Hét A rﬁ%tgii g@GD Ser 508 is

The | nterned ate comTu
the ®4ced betweep t*ﬁ)ﬁataﬁswphéoa anck tha comBoBicptiae m&:ﬂ providers e.g.

Vi a 1563 pEMikinvebilb is@ifios BEE A Thik lrlltérﬂke%laglgata%]eé( r%bggotvﬁ o)> enables

ta shed, s and. nmet hods. 15
380" Rty BER e EotB Btaervid A bal caBcsa ke sseldor high speed and
Ser vélghm intérodt 506 dacess. pTNE DtermeliiBRCDALE 'Serve? $0B [cBfmunicates

for t e mohile sta
500 ith i MO ER0 LT REINBAR: 55q prkbEanfiPrie rEspapiiiauioh secd
500 Mg SRS 1Rrsingrvall %@@hsmﬁés{@emmam inethsds.ncl ude
tasks such as (i) user authentication; (ii)

trievi /rec%lvi ng. i nfornmati on frgmthe_ data server

4, spl ﬁ%{ 43 SN 300, NgW dCrHRRIRFteSa it dhe Hetedmadiate Data
to t8erven508 eviddtairi mm&%)fonﬁs lfuactuorﬁse%ﬁu}fédl%rr 8hta! &phmidhication

chanpapieot b Sk HBRETRE obE B4 Sl pr ik (ko rmaple staion
dat Qb a@f’t‘h@r'"ﬁﬁ'@tdﬂiﬁa sBreser fubglibnerintlinke tdsks esusRtas () user

506.
226( allﬂlgengbéﬂggl érl;gﬁr?tt frécfgnhﬁﬂ"l g:hgér{]tl%n%ﬂ} fﬂ% daf26s E’\ha'i' §b4 splitting

£s9g aﬁ'f’agce@"m-qaﬂ@ UWer daBntio diheermobiiel [station 500; (i)
bec aeeeidh@mtridvingt infoRBatii fhdne the MOEIQestéﬂoh 5d0r\/|§l dff@#érni Qhannels

exang) n descri.b ref erence

Xy A 53T e G s S o
mobilntemst 8@6. on 600 served by one or nore

cellular/nobil e service providers e.g. 602 and ot her

et wor ks e. 604 (wired, wreless), and a data

erver 66‘6"‘%% ﬂ\ehéeqcﬁpwhébox@oend of dhealitst xamiple elbatiment, the

ser \bempfé%eSQ QITHE | Agth6S antit ity aBvantig8s rff‘?%i“tﬁrp%%odlment will
Ser via, pref ﬁ‘ﬁ;‘gjy a high speed |
Si ni 8?'1‘%"3%‘8‘ SeSrlRdinEheabat a Server 610

communi cates with I nternet 608

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 Intemet 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
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35 via preferably a high speed link 614. The
Internedi ate Data Server 610 WD 2005/ 074159

%;%q /000421 17 communi cates with the
g‘géoﬁ ar?séobi |l e/wired service providers e.g. RSG5 capo4/0004z1
the nobile station 600 via a1gacket swi tched (for

i nstance internet) network or a circuit swtched

(' sucboramuniedtepwitinthervallaHobilBANIre8 6rvicd pldvRief0dl tdd2 of the mobile

embogi ' L) ar . e second enbqdi t o
descgﬂla e Oda\a%\gl ég&v&e? ﬁw'icﬁ'gé ﬁﬁrdp? ?r&ce?t'PtSWeB ﬁ\ggﬂ%{r‘hg a circuit switched
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p%ovi ders_e. g. 602 of the nobile station 600. This

It er medi H% MUED emieedinent gis osimlAr tonihe easand embedigtent described
s peeabaye @4th the inodifiditionl Babthe itmiedRAODAIAISARR 6 70 RPIRBd between

use r. hiah ed.and high. S internet 10 608 )
acc e S HeRlLe B 26 PR omtslyieation YYiSH Ve minPRA ok mobie
wi t hstatien 698t dhisdnteemedifi® BataBbrvdr®10 mbesieénab@S high speed access

Pr e @b lidfa'dofref 890 B dah%aidl 0 uSRERF nigh MsSe Pl bR Bos intemet
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Wobi aceess: othedoigmhediate HataBerven &9 aantnunidates with the data server
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perforlrgss f Ié’}ftl o#g reggl rg} for data conmuni cati on

bet Weah Hbr eHSYHERePad Methadsn 600 and data server

606; and (ii) the nobile station 600 and the Internet

608. The f AW ' u t such i ser .

aut hent i ?g‘te i @ﬁ;me( JQ@OIJ} e%t% Pi 'go\?'ll r?é%?@g'eca Fn"g’ﬁ] ﬁﬁ%.”ﬂﬁfme&we Data
16r orRarYRE Gk whishy ineturs @erform)sl funciiang reqhieedd for adata redmmunication

COMBakicent(i)18e oildlalafior 600 & GRBIsbRer56Y; 'aﬁﬂ é@QR% mobile station

(|||q)O 20c£l%e|w8%/retr|ewng Information fr the ) _

mobi®°8 244G ANEERt 08 iThess dirctiens irriyde, taskso ayEimi asg () user

t he adtieatication} (f)antmening/edceivingtiffornttaiba oM thé tharselBL606, splitting

dat g sSegMsr 6 Jdnternet. 608. .G ven.the . -
descrelS pt_%{%n %@ovcghzﬂ@ﬁfg%'@h@?sget@ngoemfocﬂ‘ Rt Stafige 600; (i)
295 enepingltetiieving diformationdiohotiie anebile tsatino @A tvieg differient channels,
t he chPbining 18R] R ormricati

ski Illted F‘B the art. The e%&%%@qbggﬁ:err?%e%%%ﬁm%orthe
deal M@ ata comuni cati on between one data server

and a nobile station. In nmany cases, the nobile

station iwsh ,30.t0 co nicate wth nore than one
data ser %gm%l?e sdee\fg'?pépndggé\%s et gy sGFofA embodiment, the
2% omeempletenessiiof thea methnd| ands itsitadoamtadest ineths fomth eRBodiment will
WeBeédﬂ?eH@éFt&ﬁw%@iiﬁémn‘Mels >S o communicate wth one

a

or nore data servers simu neously, it takes all the
possi bl e conmuni cati on resources (one or 35 nore

Servi ce PhieumBedimenBide8tribbh oS Sedl SHithUaKs conhlufiation between

netvvorgsl etlc_:v) anéj di \Q,des the
one data server and a mobile station. In many cases, the mobile station may wish

30  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

35  more service providers, other wireless networks, wired networks etc) and divides the
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way so as to establish sinultaneous/independent

jon links with each of the data se !
'Cpgese resources can be continually nonitored £éﬁ%32004/000421

reassi gned to the respective cBmuni cation Iinks
dependi ng on the need and availability of the
r esolRSOUECes Bplima avayisbtas terestaplish sambltnﬁerrm‘lhdemam ichithunication
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e. 9. avdMbility obthebbasircekn general, the service
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may not be the sanme. 10 For instance,. one may get
servi ce finonfifh exgigple emblodlrayntvw@dtnbéu Iﬁm with héf@l'énéhafo%gures 7

2SR G ERNEAL  Bpt r 5 J e
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1Phefddigsses {9 acressinadthesal chrmngls T peﬂﬁqadgmss.t ghone numébers, other
?at addtesees)) amd medﬁie?allsﬁrbﬁz%ﬂt Bfoﬁlé@ﬁ\ﬁﬂhlcéﬁdt?\ f)rpihese channeﬁ The
ra ! C conmuni cat i on
tr a@ﬁ"ﬁﬁ' ct%E t‘{‘:l’éaa{ﬁ 52?{ e gstaplinhes ivizthe 6??96@tVﬁ§'M'S for
The eagle of thgrse(vad%nrow®re fdritiee mobild tetidnap THekansmitter (that is either

st atof W%obll@%tlohglﬁﬁ '{1&? tr%ﬂ gke n%% E@E\B? Q:géi% asgream splits

zél a_the conmuni cati on
atagtisamyinto data ét@@méaqwmwafevfeht@Mmlm oVEn@ach of the

set comnmualtatoh saahd SRy @éﬂéﬁﬁtsttﬁe BStaLHRImERY the rﬁ&’m gn paths.
det% Qq r}&ator ?E?‘ﬁ nobi |l e stations P
for Fnr %a eg ghssfe@"% t ?‘g 0 mabilestat 'SP%JOQ)em?rQ/r'ﬂiﬁ?ﬁdhe data
i E piseamsarriving Vizaﬂlds:bmhmnhnﬁorbpatbﬁtaablﬁbﬁﬁfhds Bt ¥4eL Btreams into
t he 0 with t

of o BatiNeg 51 REMRRE" g RSyl Fg Bl e may
%onﬁ'ﬁﬂ. e feterpined andstosed indhe, muwamnsgoesmtfbn alldath transfers.

t heThis@etmby 180 Bé ajiaPiis in1ure./02 can either perform
data transfer via a data server or directly with each

other. Alternatively, the handshake may be
est abl i sTiedhimydshale matalueees‘sébﬁéhéanﬁetﬂ% the 1Wé rﬁélﬁl@%utl}fns 700,

V‘heﬁkhzoﬂﬁthcfi{%t AdiStarclCo i Srver® 908 'l SEaR @S’ skaidt 700, 702

30 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



WO 2005/ 074159 PCT/ SG2004/ 000421 19 stations 700, 702
rmy then nove to performdata transfer either directly
e assistance of the data server 70
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by different 5 comunication Egerw ce providers. Based
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data servpy alﬂlh@taﬂBéH hl@é nioBik bRtSAAYD® 702 may be served by different
énul taneousL[O}gl e in di fferent embodi nents. 1.-1  ~. I?’

i3 n&YERUpIRY ML descri ption of the
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ctP CE¥NURIcAtS; jWith  arofiath o SevaR |Qﬂﬁ's gnathgr n'ﬂ?h‘!'ér station
SO asmumaneupélygnmdifeﬁeheerﬁwméhtsatl on techni ques
according to enbodi nents of the present invention. The
i nteraction between the 20 ancillary device and the
exi sti ng hobi hetedt thet dn they aboye descimibabbf die ddifiesért g example
ad- &iRsodithéis, 8RS niddfid Qfaﬁ&%srn%‘PQ uﬂégﬁ‘lWF%ﬁ&%&"mth e Somponents

cillary device may e. esi gn
t eiﬂdéﬂ e Ireitnn fqr blm-_ple@mtl%cwef @pmqglcgygrlstteﬂglques described.

C ONmiisWesat, i mrwm dzevapbﬁeclaledzi L@%Ho?”skﬁl%ﬂvh GRS drOfhat Erpralfferent
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for ortant for
del i V&Y )(/jl %?nq ievuc?sh "}an "é’ﬁ'ﬂfaﬂi BEWB% {ptgRAct with existing
t he fp@hélsest@thnnvera mannerasp be tadmgletent fhreovonthaunication iteshniques

Ser \4ee&ding "loté?ﬁ%tfd%érﬁé’“of‘ %gg@%ggﬂt' inYentiéh. It ihfr%éagia{ b&Ween the

subscrijbes to use 1 Services o
20¢| 1anciliany (Hismice and dhe, existingrmobilecstationTmay e.9. be established using ad-

cel IHokavirergabitthnR@EY sGéh SPBIBICRIN. TRYE ALY WRyibd fay e.g. be of a
| ocat.i on i nfor mat nmopile station in an
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the nobile station. For instance, if each of the
28el | ul ar -asatioreSenvioser k 35 provides cel | -1D (the
geographic | ocation of the cell of the cellular/nobile .

service . . L .
Location for mobile devices is becoming quite important for the delivery of

services. In this regard, embodiments of the present invention can be used to
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
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WO 2005/ 074159 PCT/ S&004/ 000421 20 provider the
particular nobile station is in), then an intersection
afobdvenfgsd - | D of nore than one cell ul ar/ npdld&o004/000421
service provider will provi dergbore accurate
inforrrati on about the location of the nobile station.

S manner, | ocation information obtained
fr oanVlAPéF'?quaﬂ'%an rapbile/ stasion| i iRe thancan jatessactien of thedcell_ID of
ot hemore rtahnessnie/vldeﬁdamﬁéb{lbceermc@Vbdﬁfd‘ér O#l Pvide more accurate
conb{npogg‘a{ n%}]tﬁ\% o[, éﬁcura ? I.nf ornmati on about the
| ocation o0 igetion githe MoResiatiahen utilized by
the nobile station and | ocati on based service

rovi der for r e C S ces.
?O \El)ielt a SC’:Ignbalpngrﬁﬁ%uS'ﬁ% rfe le%t&"gr a fbﬁ'{ghg'?eggtgég%a Okl different

f ol | SR/ mopile; pervice PFPg'df—‘ﬁieanﬂachelf mfele&t#wnﬂdl septideoproviders can be
overcdnitsinéd e bﬁt@ﬁ'\eﬁlbreo Q&dﬂuﬁate Qﬁﬁhnélfon"‘ﬁﬁoﬁh tHEHDécétf&ﬁ | (H’q e mobile

one nor e ferent enbodi nen

gen esﬁglllont nd tﬁgte gﬂg.f:é by il@ IQOPI? gﬁthnt andJeeatign Baqngserwce provnders
wherfer sentre/ieacive lvastiondasedlsdriiesssnt si ze, say S1, S2,

10- -» SK. These parts are then sent on the channels

being used in a way so as to mnimze the total

t ransni s P GomhinerigoBplitterst ance, if L channels are

bei ng used having data rates 131, D2, ..., DL, then

the dat maly? split into L parts such that size Si
is g venaqﬁy e stu:atwes cagn befollowed fer splitiing the data dpr conppunication

~* Tovehthecindependerit pathsPeachlSflwhictPiay |nclude+or@|-or rﬂ%%hannels in

d t
7 i i AT ] S35 o MG b, whr
t he 9@8@ parfmay h.aVeré@rentshzm san81,9$2, e.,s3K.i Thesa palteeard nsh sent on

I N hdlyRmmbe bERHGREd ln@ﬁay &4 5@%6‘1?%& thg%tglqragﬁmlssmn time. For

dynam cally create K p ransm ssi
occffstancg, érthaB'ée'?rﬂEenb?'%ﬂ yead having data refesiDEhBRinel DL, then the

c omdlaat rasy bésplit b5 PhASHuRA tdt stzaesmagtveﬁ By &8ss !91”913' §P=p2+T

e Par t r and_assi g
(¥ r ofn 't %’e r érml nyilfreaﬁaté:?ﬁop &3 dsi-ohP ?nah§c?"6wes that the
Thedatadransmission takes thé: eastramount of mrhe Haxtteer ifaliecGat® Fates vary (as

par o accgr ey s i i 4 rBf dfarhFrapger. ono
get Strafegy gﬂbPe g‘? dynapiically sreatesk pars as@asefcaj‘cSMS,%loamtcurs K can
-Rel babhlidh Jardéi thaw!Le acnaIeRhSrR 'c@ﬁp@@éshﬁleutgég\gnl s8fon [ the part

ud ne. or channel s
SR TR O A WL L I S
s ecdatatﬂyr/tramlsmaﬂsnohlmy sofonc a'ﬁamhstarttemm disdthériiteF Bldata rates on

e G PEeld bl MRl 52,9 Fhe Bt pifomloly Hiecenannel

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

30 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

35 invention. For instance, the data may be encrypted on the various paths by the
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decrypted at the receiver. Further, use of nmultiple

%693‘05}3585’4 des a way to build spread spectrug%ggc;ﬁ&moul

(drrect sequence spread or other such techni
secure/reliable comunication gystens. Reliability may
al so be inproved by the use of techni ques such as
codi lrt@nsraitﬂanéméexz_ryp'féwataﬁ@l i('jddeivém FultheR uge of Ratisie pathsPprovides a
result.. o i_qn/ spread spectrunl codi ng may be
sent v%aH Ircr)ui%{] f%%g;eagaé%eg{m'?h%astgga gﬁ?q{ feé‘}'e?f%ys%i%gg Qjgother such
pat hdeqhbiapeslg secuseireigbleli ¢dmumenicatipmt $ysteims. a Reliability may also be
PS e UGfiproddtfIOyHERRBEN Jed) Ay tden; -

p M fechRiq@siGich tﬁg cgglgq hegﬁm{]&n)ersé a’l‘gﬁlﬁdﬁltlonal data

eﬁ‘ghan e of information. It 1S t
e

odT & agerultof enefypionsprad reiim/aedindomay be sent on multiple

pr ovipdihe. Wit @ahsniifleramby alsol A RS EhoipP’m%l E(g&eprgfggigﬁl‘téﬁf Paths in a

transpi ssi As suc odi nents o ] .
| o RERER §or B R P RoPIBNER [ SH e e ARgecel rmation
user data transm ssion rate as an objective. Rather,

mbodi torfbd i it R
cocuri Ly e foted ?&?ﬁ‘%ﬁ i hiGHE, AE oERp ffifgrcement may be
la

01 uBroxaed vithorty an rastual ipgreaserin yser watd rae teappmissiont edls such,
by aembsdiMBntslof tHeqsteddnt inbéntBh tard Mt linited tolp':m\ggiﬁégﬁ g{&féeased user

errbogi ments of .t hetgr esent | nyention, user-

i ncr EX8ANEHISTON: (PUa A B QPlectiRyi 1Ratheri pEbedimentsugf e present
pr ovinderdion snayoprovide eseturity] \reliEbiitye or bedht 4 4 mdedndehtyvalue-added

t _ e oo gy . _ '
 nor ot Fiokefd &b Yo AR Y T hGH SBh g art tat n
Bat adiffeyrpl ewbediments @f she peesehteinentivnnisertatarratealneease, security
Pl acandrsréiRBIityancre4sd & béprdvided L0 E\dvawgékﬁgv(itrq the abilty

could be nobile term nals and a data server 1n
t he toiSﬁEg&%goqazqréor spefifiereayiramentsibodi ment s of t he
present invention, the transmtter can use data
conpr essi ' ta and.tbeir
orE1 b onibtebEhEthaRER HintlRaiél fradasiii natp Gampression

e overall effective data rate. In this case, the

i nf or mat igkke! the RBMnfunRAAH QRQPIE%DP%éfEESQA%P?H% IQ‘i&nsmiﬁer

split for trapsm ssion aver mult

r ecdM)iEh copigbe gpotli depminals agd & datasservasringlydind thed ‘intermediate
t herseavedlp o Rpibeditichts of gRr prebeht iifvent&t dhé AranSRbF Yo use data

th i g i nf tion. h npod t, th

|t SPefHsBRh GEINER o s e, 57 Ined parops/pate i wENes? @S 1o
280 mfurthes ethdnge the avenll sffective dutarrateu| inithik €add) thaif@matiin to be

the (aR&RIYE s conlPressal hﬂ&‘ﬁwg ?FIE( ?or?rraﬁsélfséigé ?\[d?gfn(w[ﬁ A &d At the

using a deconpression a % hm't'ocons
or i GPGeHErithe vareds Pars aedirst sembipedrandthen aslecerapressiancalgorithm is

t he ueéd @ cotlstridftRé BAGIhA ﬂnfprﬂ!ﬁoﬂairﬁaﬁ&ﬁﬁ?feﬁ%%hﬁlént, the information
al gor al gorit hm and known

onl Y/ #%,rt]rréhgmaﬁtsﬁ?ﬁ Splgﬁgs?t%h'g?%ei{ é}r@gpv@p_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 com.pression algorithm may be a
proprietary algorithm and known only to the mobile and the data server.
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WD 2005/ 074159 PCT/ SG2004/ 000421 22 Interfacing of
Data Streans on the Conmunication Paths with

j iQNs Since data sub-streans may be tr '
gﬁ%ﬂﬂ’%ﬁ{ﬁge comuni cation 5 ths. in enbodiﬁéjeiéaszg%ﬁgonl
the present invention, the gerfération and/or
processing of those sub streans by applications such
as vi deo égrfaging wi Data\Streams oo i ther Gomrhtnisatibn breaths  with
appr AppRébnay the person skilled in the art that
custom zed applications may be provided, which include
the required functionality of generating and/or

processi rgjntd eatisib-girearts! bray HeLBaFsmittEd dht lﬁ{llﬂﬁE ' dbﬁlré{umcatlon

#heglr aﬂ)é'reﬂﬂo%gp%ggt { g%kg%@gﬁ |uév%|,tlog,eﬁg? age,qugatlon and/or
an d/RfPC?ﬁsmge@fsthn@ Auib-sirgdres dy tapplidationstsuch ad10ideo calllng will now
sub-id e8RdI@ereli | Itz\ﬁfﬂ bd! a%mg ?gitgg ?érgg on gk‘ﬁs 1 the art that

invention may be directly
app! GUetormiged \A}'f"?ﬂi'@ﬂ't'mtshemﬂléebef Efovwbdl fwhighi inclusle tthe required

r el duactionanyp! loﬁagér%iatlﬂg'I_) Bepon oc&%%@d'tﬁc?nﬁﬁllt e t§U%-streams

18res/{.=|{&n|nv ntion are it abl for seanl ess oper at

Undér rBant Ny YRSy PP| '"glzarPB CRURRSUSh & €. aeagm'gémdla player
i nvapplication ds c2palle ofngenenatingeghdidrt pkmuéssidgenm&iélé 88 streams,
m)d'tlfné %-E@%‘arﬁ\é ufiil¥ed ?ﬁ(bﬁﬁ)r dirn ﬁgggherﬁrglﬁg%i?iet rtlgﬁgpay%e directly

he i nvolved service ers

eX| é'?tﬁ'@se}do&?nﬁﬁ'gh 2 r@ﬁ@@f@ntw&fhm rthet messt foremodification of the
pr ovélevam applidatibA. Pl ace by a service provider in

rder to provide roam ng capabilities nerely affect

he infrastructure characteristics of the rel evant
conmuni cRoapringat h. However, at a higher level, 25 the
selective utilization of one or nore comruni cation

paths remai ns unchanged in enbodi ments of the present

i nvent i oRMbpadiEnentyaefi e coiegenti dventidiacdre suitable for seamless

conayémﬁ@t uﬁalerlq'a&ﬁnrfboéﬁ?{dit%% Eﬂ'ﬁ)oefméfgé bt ﬁl@'m%%‘n? AvbAdn can

apnel s oV servi ce provi
tﬁ%dfnpl‘%ﬂ?ﬁtﬁg ‘?ﬂf&?"&e@ﬁl pescy fqrnmep\ﬁém obfthe rexisting network
][r})r infrhstridiares o€ tha |ﬂeoméd)§dardiaté ﬁ)roaﬁ{éfrézlﬂiégéfor{% 8RPERstig roaming
0 ng _a oet hod ,of conducti ng
onarEEeri Bt A 2 poviliond b FREA oA TRV keiider in
ac c@rlder ntp t proyide aobmiigrecapabiitiesemeratyg eatfedtn\teet infrastructure

At eiict@fdlics lof tife RASTEAD cEAMURRafSH E'a?thf"‘rl-?owever, at a higher level,

25  the selective utilization 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.

30

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

35 path comprising one or more communication channels of one of the
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sel ectively established between first and second
devi ces, each communi cation 35 path conprising one or

i cati on channel s of one of the WD
O BN BT/ 33004/ 000421 23 communi cat | BFTSG2004/000421

networks. At step 902, a commf® cation data stream
fromthe first device is split into at least L

sub- §emBusisation netveqrk9 A, stehéozubcstnmﬂmatuah &lata stream from the
tr anﬁl‘%‘t Hé\ﬂge 14 it o it BQQFE’Qn%I ne% 64, t8d a)-?treams are

906, ag treapns are roceSS| ng
t he g@'&%’ﬂ' the Lompenicationtraths. Atrﬁéep 9PBntheosub-streams are

pr esesrhbingd ferfocuddingRit iRdsecoRd deviga!l t aneously utilize
the network resources of one or nore
cellular/nobile/wreless network service providers in
;ahrmr e e:ﬁjﬁmbd)chrnenlnramﬁethd oinpsrtigh d@rdsent bé{yfsteﬂ{s @hd trRethods to
e k i ments
sifluftfleBasi{ [H?lt%e t@ee ﬁ%ﬁé“{}?gwrge@bo?f e o n}oH%c?I@Palrlg\RP ijpgpireless

i nventi on ma nor e
f eat MWk Squﬁ’dﬁg‘ém\% it a patehefiicient meinnente provine fosketeabS to the

ar e Widse/mdBiRoRsunr A mBodREAE! & )(lzé fn%ﬂtf&ﬂqnéy |&H§c§]eg%ne or more

1 yl.ar hi | ervice providers (say one |
@fhe‘#t {(ﬂr% E*ﬁ f®&re conbi ned
i ndependent | y/sinul taneously at the transmtters 15

ot woen o RuskERSebeife ol Bf odt B 355 88 UBMCSGPRS or wian
ser \RBpRNels) frami epe red erare salluiar/nadbile sérvisreprovigers f(sayroreris Orange,
or rottie? i€ YohatbAL)Y ARBRIchfInRar| T(&ég‘éndé?ﬁl?wrﬂ%%ﬁ%o%@ at the transmitters

onbl d i ndependent!|y/sinu eou
r ar?é‘ﬁf% f%P%’e%fa/Q?}Nermh%Wemymt:ailoaéaetvwn #hingbileckatian (MS)
conmandiona bi moredditaeeneiso or nore nobile stations
(M5). - Independent paths all of one type from one or
nore cellul ar/nobile service providers are conbi ned
i ndependehtdependent paths athnbone type oramté oF moee eélltﬂrmobilb service

del; ipksviders? ardicambial Qnﬁﬁm@tlg@“ﬁgn% &aﬁ‘%o X‘ug‘,ers and/or

etvveen two or nore

r ELEYES o delivgr high date semmunisation betweerntwover mbregaobile stations
|te(MS).V\/nen i ndependent paths of different types (GSM
CDMA, 3G, WLAN, Bl uetooth, UWB, cable, ADSL, dial-up
etc) fromone or nore 30 communication service
provi der sindeeridehtpatinobil bfeoredypd fed Phe v BRFS celltial/@beRSservice
ser l‘ogﬁei%ré?g cHfbRied MJeSQ?o%EW étct ér?(,)ﬁ\rl'nlf eg% %%d@{,l%ﬁsiyers to deliver

conbi ned i ndependen

23 echigh dpta commuynication s "elltgnmuslarbetm@nttm otlBibee mebilecstations (MS)

adagieshd GHmdrd afRPeir BBRtormStiont Ne

- 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

30  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

35 invention.
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| nprovenents in other paraneters that constitute
uality of service (QS) such as |oad bal ancj
?8?05’5?41?al | _hand-of f, roani ng when embodi net{ﬁs%zroomoom
the inventiron are used. 5 24Use of i ndependent
paths from one or nore conmuni cation service
providers to inprove the |ocation determ nation and
its use fo ,rg,mj . [ VB thd . . :
wi rel ess/ c@?% A I}rsg'glstft@érsr’%g%n(em f%ét[h?gs%%gr%'ﬁléty of service (QoS)
enbotiidhedt load dalaneipg.urricingn 6alh handsofhi rpaming when embodiments of the

CONMARERRA afdWSsedl €sour ces to enabl e high QS (high
ta rate as well as other aspects of QS) for
el lular/nmobil e/w rel ess/w red comruni cations. Al so,
t he exanpl &sendfoinideperidentCpattie Sfeonh e ar endsel cdoniniumicatidre service

g : ; . .
1St Bblob 1 Ao A R B I8t
mannigra wirelassiselidargnehilg systam. what soever may be required

in the network infrastructure of the various
comuni cati on service providers when these network

10nf r ast r utheupply embefimentsqseek; i yseathe Allsavpilakle) communications

I nderessutedy toyenable MgH Qob&high AaRGakkt KOWEIY afoher Sspects of QoS) for
hat, nuner o var

skil| ,n the art us. fations 20 and/ or .
o SaY PobE AR ssAR BT oNE o oS- PR efPe cBoaments
s hovdescribedharessueh i thatcthe evebweatk rimfrestructintehofuthe deyiaust congmunication
fror W . Of L 1 Rey | [ b
desgﬁedﬁ%deér%?gs%%&ﬁ#‘ggaﬁ @SP %Y%?{e,rﬂ%}hn%?’ef ?J-Irg g@g %ﬁg cha‘nge
Be c¥RltaRpled®h ke |requitededn sthe t Betwark |inflastrueturiey ©f othe various
not doAfrhuiriicatibly @enide prabites! viidrothesd NtwdrR Griftastidtdres are utilized
netvvorkl' VAN: l\%{.rggol |%\%& area network W.AN:

w r eiraditaneausly and indencodoRii W -Fi: A popul ar name for

WLAN t echnol ogi es .30 CDMA: Code Division Miltiple

Access GV aﬁp% _ Qgg:th@'gﬂ}\tg%.rqumerous variations
W deband version o \ . Unrversal ile _
29el evdipmmadifiaeions nepsheempdeptothe peassetiaventipr pe shown in the specific
As s ignisbaiments without departing from the spirit or scope of the invention as broadly

described. The present embodiments are, therefore, to be considered in all respects
to be illustrative and not restrictive.

25  Abbreviations
LAN: Local area network;
MAN: Metropolitan area network
WLAN: Wireless local area network
Wi-Fi: A popular name for WLAN technologies
30 CDMA: Code Division Multiple Access
WCDMA: Wideband CDMA
CDMA2000: Another wideband version of CDMA
UMTS: Universal Mobile Telecommunication System
PDA: Personal Digital Assistant
35 1S-95: second generation CDMA technology; also known as CDMAOne
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35 1 S-95: second generation CDVA technol ogy; al so
known as CDMAOne WO 2005/ 074159 PCT/ SG2004/ 000421 25
340 200866 generation cel lul ar/ mobil e comuni ga¢t@04/000421
systenms 2.5G 2.5 generation [ 1ular/nobile

conmuni cation systens 3G ThiTd generati on EDGE
Enhanced Data Rates for GSM Evol ution 5 GPRS: Genera
packer: Pepnd gepsrationcalivipr/mopile eomppunicaiomsystensvt G obal
Mobi 2.8G Sy StgeeldBérSEslutdribbid eRimGhiétioh ystehs ched dat a
DSL:3(J§|.%§}aaI sugscrl ber line 10 ADSL: Asynmetric DSL
sl M SubdCrH&P Y enti ty Module for GSM ~ USI M

Uni VERGE! Edhdreed DatarRdteefor GSM Btolutior 15 26 CLAI MBS 1-
A mesbR4. @Ené‘rﬁfﬁ%ﬁétirg&ioggmm cation over one or nore
nmobi |l e comuni'cati on networks, the method conpri sing
5 sdfWBt Ut WideRand! i shing Lz2 comunication pat hs

bet wesM: aidbial MbbilkXYsted; device and a further device,

eacg_ﬁcg _'gj ati o .rpa.th conprising one or nore

exi %Hg IHIR?SHcHh swikeheAgR® of one of the nobile
comisi: Gigitabsubsetibewliks; sSplitting a conmuni cation data
tr h first nobile device and the

! ur?fyegrl"g\tes%ﬁs&rl}cml‘ at |least L sub-streans at the

f i r MhSpbscsberddentity Mpdule for GBM he further devi ce;

{ T AW Unfvarshluntihiset iddiifyadue e L communi cat ivon
pat hs; and conbining the Sub-streans for processing
at the further device or the. first nobile device
respectively, wherein the splitting and conbining are

1gonduct ed externally fromthe one or nore nobile

comuni cation networks. 15 2 The nethod. as cl ai ned
in claiml, wherein one or nore of the conmunication
pat hs conprise one or nore existing conmunication
.channels provided by one or nore nobile

comuni cati on networks in a. roam ng



arrangenent. 3. The nethod as clained in clains 1 or
2, further conprising 20 processing the data stream
for the establishing of the comunication paths, the
splitting of the comuni cation data stream or both,
based on resources on the conmmunication paths,
characterlstlcs of the comunt&ation pat hs, or both.
%Eg thod as clained in claim3, wherein the
pro g is adjusted during transfer depending. on.
t he resources on the comuni cation 25 paths, the

char act elti st iAcimethibd toh eoriugtingsrarhusiBatidAtdver o o;bp%fé mobile
Jd?ﬁnm‘ﬁéé}gq n@ﬁN% i{ge% {l)\n any_one of the preceding
ssgihed

cI al ms erern §ﬂ H@ ™ the communication
Dat hs, tsglectiydly establighing LzResonrnumination aathe bethaled a first mobile

st r@é’VBe &d g’ﬂ}rn\er 8bficd) %%8!9' c@rﬂm&/ﬁ%atgo%n%ﬂﬁtg&gg{l%fﬁ?g%? ore

met hod. as clained 1n ¢la
of ?’H%?'"Q%"Ewﬁ'ﬁﬁﬁ%‘a'ﬁ"@ﬂlswépmof the ;objie cerninnpjcationtnietworks;

“conmmuni ;@htﬁg@ aﬁ?erﬁnﬁﬁuéﬁ@mda%{ slg%n:i‘ nbetatgvs:ﬁns 'E}gésﬁrgtnngﬁblle device
pro
ror B3] 3RS K e fepubreviaaina o iechrtgmate deyice ora
1%1ndtheélum:imlc§' 7. The nethod as clained in any one

of the RFa@uEﬁn%ﬁEmE'sﬁbE&e m%ﬁ%{)ﬁﬂo&%ﬁwﬁ&%{” at'@g

_paths conpri se. comunica
types. Xpmbiningfhe shh-steramesfor pedcassing at they fisther divice or the |

cl ?ﬁmfs nobile aeww%ﬁid&tt@ly | ﬁﬁér(elnt e %‘Bm?tﬁ” it 'cQ:“blmng are
a conmuni cati on
P B RERABRH Holfinh Sie 3 REra RO ForTAon DPMPS
1B he conmini céthlecmetho@ ap adidimed rioplaimm el , ETEIIN bEE loF fh’ibre of the
net E&Hﬁuﬁﬂﬁ?{fj’ pathd eﬁﬂﬂgﬁgecgllié] anmg%t Eﬁst%f grl}{]élﬁrﬁ%a o é:hannels

types ai me

pr ePRYidRY By Anes or mprer mohikatconmsﬂcatm nailvorks rieaasroaming

ar eatragesidnt.t ed over t he sanme communi cation paths. 10

11. Theéreth |msd|n a% one of the preceding -
clai ms, “"wher fﬁ?tqf’é‘?‘e‘& i AN oy | 3 eBinthiers semRsing
20pbptogesting the d@ta strechat far ther estblishidgof tms %omﬂ{uh&dti@ﬁpaths the

wh
e ot G Ko ARGk B KEGES, el Bp Rt o Rapoiges on te

gr oGpMEYRisAtian Ws@maactﬁwm of tha communicRiBM paths] oaboth.
| apt op coNMPUtRIe method as claimed in claim 3, wherein the processing is

adjusted during transfer depending on the resources on the communlmhon _
25 paths, the characteristics of the communication paths, or both
5. The method as claimed in any one of the preceding claims,
wherein the esbbllshlng of the communication paths, the splitting of the
communication data stream, or both, are based on the data stream.
6. The method as claimed in claim 5, wherein the éstabhshlng of the
30 commumwtnon paths, the splitting of the commummtlon data stream, ‘or both,
are based on providing enhanced communication in terms of one or more of a
group.consisting of data-rate, security, and rehabnhty _
7. The method as claimed in. any one of the preceding claims,

whereln the commumcatlon paths comprise commumcatlon paths of different
35 types.



15 .13. The nmethod as clained in clainms 11 or 12,

wherein the data server conprises an internedi ate

data server connected to a further data server, the
Internet, or both via dedicated respective data

transfer links. 14. The nethod.as clainmed in any one

of the preceding clains, furt®er conprising

determining |location information about the first '
nobi | e dbvi c@hetrhetho@ @sfdaimédin ey omeeof daintzot fto Fasherein at -

or i o TRl AT A4 BEA s Hlfurcton

* nror BeWEEEuNi cati on paths are from different
conmuni cmt | OIThBEh¥®bld Bs Adimed i@ cidith @dvr%‘ielﬁltﬁé B miuRication

any the precedjng clajms, further conprising

BTupRBE i 0 BARSSRISatrs nahilK  <PERS omaRIcalions diihs of
25 differehhypest hod as clainmed in claim16, wherein the '
further gptaqps ﬁ%ﬁdaPr*aﬂ-{\%J‘?n o o%re °P.5fbb°tegg€gg Yjaitns,

and after the sp tting o ni-cat
st r YARieIMY leash verytnsieams e dianedittes ovdrdhersarte commuication
whe paths. the further data is added during the.

@pllttln he c&%umctlo data stream 30 19.
ﬂ‘o d3F FaRse dhénprong af the peeceding golaims,
whe wherein the furﬂwr dhdoe cbm;mses asecdndzaabile ﬂevlw b0y Gata server,
reliabiljsy
H Glfh 8{09%% ?rﬁ&!l W L?tnil Inﬁ HF tlnegsl c&d@g claims,

clained in claim conpri sing g Co
t heW Efﬁ'ﬁﬁbﬁuﬁ&im%ﬂe dayiee eamrrises poe PHmPIes atdreup consisting of a
r el inidbilé pﬁc}hegéndeaﬁammw&;mme,_ 21. The nethod as

glalned one .of, cl aj ns to 20, wherein the 3

urt her ]b:gt a% memod 2y goimsy 15 &k 12 t“yh%?'“tth'é data_

COMSENVEC &bmprises2 8n @fénnéfdiﬁenﬁt&lcsdms sshaédted! td na (ﬁJleremdata

21, t Ll 0

conSF AR HAlathat 4okl 18 LGRS BB ol 8P ik

spect rum#co ethod o slaimesl in apy onecofithep ng thaings, further
m ntherimethed am st e@' fithe:precedi

t he cemamiﬁg eatehﬁmn'é laé’anoﬁhﬁronﬁﬁédaﬁdabaﬁt fkrSeshobie gé\ﬁée'“the- K

g b%ﬁ ﬁv streams are encrypte
u3| ng &I ereﬁ’f @Fﬁ%‘f?'b oS dsee shihe epamupicRin Rahs.
cl ai med 1% arfheometholl dshelaimedciadilaig ™, avhdeinfsaid S or more

 Cup R PURRRGCHRAE Sietn! SR ArEhEERy Bhbh® ) 0T

one of the prEednethgd as slaimed in 20y apreefdheprecediog claions; further

of bbmpaamau.s@marm&tbstheeamﬁ.uﬁ.ea&n\eamt{&wg@er |
ornts o he

ls b d
Bommuni Al onl BaPRTSIcE SREH N 46 wharaF e Pirhplydata i

one adfied hdorfoeattati ngb@tha:lnusand after the splitting of the commumcatlon'

data stream.

18.  The method as claimed in claims 16 or 17, wherein the further |
data is added during the splitting of the communication data stream.
30 19.  The method as claimed in any one of claims 16 to 18, wheréin the
further data is utilized to improve reliability of the communication.
20.  The method as claimed in claim 19, comprising utilizing coding of
the communication data stream to imprové the reliability of the cbmmunication
' 21. The method as claimed in any one of claims 16 to 20, wherein the
35 _ further data is utilized to i lmprove a security of the commumcatlon



-precedi ng clalns

5

10
()
.
15
20

-,

wherei n the comuni cati on paths conprise one or nore

of a group consisting of GSM EDCGE, GPRS, 3G -and

CDMA. 15 27. The nmethod as clainmed in any one of the
preceding clains, further conprising facilitating the
establ i shing of the communi cag on paths utilising a
server 28. .The nethod as claimed in any one of the

wher ei n the method is applled for
rovidi anced comuni cation for voice

o1 ng22g, T oot ah CAInEd AT el 2. SHjoEHeG piicngeone or
pr emee iohg grbap rensistitigesfeinengitioh epasth hopging,oaviispread ispéctrum

i cation
Per vl B mibio Rl e Secirlf o8 chfimdRATN' 021 1o
are pré¥i dethegnedins as cirimed vp claim 322, wheestie d4o or more sub-

ne&u@érl@ are encrypted using dlfferent encryption codes.

24, The method as claimed in any one of the preceding claims, further

comprisihg compressing the data stream, at least one sub-stream or both.

25. The method as claimed in any one of the preceding claims,
wherein one or more of the communication paths comprise a varying number of |
communication channels between end-points of the communication path.

26. The method '.as claimed in any one of the preceding claims,
wherein the communication paths comprise one or more of a group consisting of
GSM, EDGE, GPRS, 3G, and CDMA.

27. The method as claimed in any one of the preceding claims, further
comprising facilitating the establishing- of the communication paths utilising a

server. ' |

28. -The method as claimed in any one of the preceding claims,
wherein the method is applied for providing enhanced communication for voice
calling.

29. The method as claimed in any one of the preceding claims,
wherein at least one communication path is provided by one of the mobile
corhmunication networks, and one or more other communication paths are
provided by one or more wired or wireless networks.



