1 Systens and Met hods for Conmunication FlIELD OF

| NVENTION 5 The present invention relates broadly to a
nmet hod of conducting conmunication over one or nore
comruni cati on networks, and tio a communi cation

devi ce. 10 BACKGROUND Wthin the franmework of
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ot her functions anong one or nore BSs, and sonme ot her
functions performed by the service provider. Al so,
nuPACKEBRMWND comuni cation may not have been

i npl enented in many places and i s hence not 25

avai l able. Further, even in places where nmulti-channel

conmuni ¥athinothen famewerk of helldammekile, npiworesy (FSM, HWMA, GPRS,
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beirfReifGort S Rélce RE BEEral B3R SR éan@é‘fﬁ&eﬁﬁéd Wﬁergfrbog@ than one

acceptabl e | evel and ot her techni ques may have t

i ne@npekriateRf-for inproving it. Since the total nunber

of channels available in a cell may be predetermn ned,

the network infrastructure of the cellular/nobile

ser vi ceHpWeNaEr dwhereaorf thaseorgickanngls 36 &ubeaisedt$mne changes

defRRtoas hige W‘ﬁ@‘?{eh@grk%sﬁu%@g‘gﬂ%geﬁéfﬁa_t@crﬁlﬁu\éi rgguire co-
grows. Also 2 the cost of getting this service om
si qiginatiereef transmisainsisl andsether foactipns winteg angyoriseore 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 ceilular/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




hi gh. Further, such a service may not be available to
roam ng users. US Patent No. 5771229 discl oses a
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at least L sub-streans; transmtting the sub-streans

via the L 35 communi cation paths; and conbi ning the

sub-streans for processing at the second device. 3
SUMMARY

In accordance with a first aspect of the present invention there is
provided a method of conducting communication over one or more
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
communication paths; and combining the sub-streams for processing at the
second device.



The communi cation paths may conprise comruni cation

paths of different types. At |east two conmunicati on

pat hs may be provided by the sane communi cation

networks. 5 The communi cati o paths from one

comuni cation network may conprise conmunication

paths o if . Lvpe t S sub- st e
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regj@Pi ity of the communication. The nethod nay
conprise utilizing coding of the communication data
30 st r ehine methorhmay durtties qophpriskei detéynioihgtitation information about

Fon{gggfs/}l‘é{: g»%écgtﬁ}iu ro}ﬁot%ﬂeﬁlﬁgg b%%rgnamo%ablgro h}'jnfcjnje io% %Ige tcgmmunicatfon
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. f

The further data may be utilized fo 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.




The nethod may conprise utilizing one or nore of a
group consisting of encryption, path hopping, and
spread spectrum communi cations, to inprove the 35
security of the communicatiom. 4 Two or nore
sub-streans may be encrypted using different

encrypti - t hod further conptise .
conp osdNaof RIS sl e Plis Ry TR ey hles w8 BTt gperyption
or chdesh. 5 One or nore of the communication paths may
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. confiinfper af commuFtimtioo mhannelat batweer tendrdaintewyf the mpnirsenication
onE § nore of a group consisting of a
cel Ul ar / mobi | e network, a wired network, and a
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. preferengces - ar conprise one or nor
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be.adj us ing transfer depending on the
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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
25 . =2 communication paths to a further device, each communication path
--comprising one or more communication channels of one of one or more
1 '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
30 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

- 35 -~ 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
third aspect of the present invention there is
provi ded a communi cati on devisce conpri sing nmeans for
selectively establishing L> 2 communi cation paths to
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dat.8m ﬂm ia the L 5 communication paths; and
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s b1 RSARIE okl BT\ ESH R R A Srcter

5 pedee dedpasiag cnédrar fpr detruckng the assemunitatian device to selectively

SO L ARy BB S, S3ER RSt

- Sepaiht maipﬂsmgstoabl io8 hmiore: %mmmaﬂ@i | eifanp@fshoft en@ or more

further ice conmu hl .on at h co

one B iRloR SRMREADRaNT Bt SRR 2 sBhyAu S Gation fard Suream from

10 cothmrmat:nmatlmeﬂmcdﬂnto nremast £ @Ub—sp'blatrfst agd means for instructing

15

20

.25

n| cation,. dat.a .st mfr communi.cati on o
B el RagS 18aBe 1S Bt bR s Rub SErGPTA e isSMmunication
[ npamamtrreg‘urthhned@\mmnl cation device to transmt the
sub- strFans vi.a the bbco ni cati o

ths t the . ]
furt ner M Bgeganee: i, & JiHCaSRat ror, e ereserd Jougntign there is

t hproprdeslwhncma@nde\ﬂdfe fdreuse with wbmmibauoﬁruévidealtbb ancillary

e p e e Biats Teb PPl RERRE Y sgi v orglectivel
t hestalblismuD:Z dohhukiexicte phPissel 8qlHNE! Ye@sé aBhdr Bokmumication
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path comprising one or more communication 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
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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 info



25 path conprising one or nore comuni cation channel s

of one of one or nore communication networks; a _

splitter splitting a conmunication data stream from

t he communi cation device int@ at | east L sub-streans;

and wherein the transceiver transmts the sub- streans
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co ni cation. networks d a conblner for conbi ni ng

BES&R'BZRN%EH%Q INGS conmuni cati on devi ce

VI a the L communi cation paths into a conmunication
data stream fromthe further device for processing at

the 2F®BadmMantsaf heqgivyeption will be better understood and readily
apparent to one of ordinary skill in the 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 Iillustrating 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.



BRI EF DESCRI PTI ON OF THE DRAW NGS 25 Enbodi nments of
the invention will be better understood and readily
apparent to one of ordinary skill in the art fromthe
followng witten descriptiory, by way of exanple
only, and in conjunction with the draw ngs, in which:
lIIustratln
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15 ﬁﬁ%ﬂ?&ﬁ’t 8f1 %’H ﬂBre conmuni cati on networ ks,
accordl ng to an 15 enbodi nent of the present
n [ T SCRIPTION Figure 1 illustrates a
scéﬁiﬂ%ﬂ%ﬁe&kﬁo an one cel lul ar/ nobil e service
20 provi ders 102, 104 exist in a geographi caI regi on.
No matt e 106 i | oca

r a_nobi e bil e, _
106 1 s (Bu G GaIPR Sciconams Rt i egl rl SHIPRE BIople service
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tq t% @%t tho h the c out aqeﬂ heB_ )
 Jptalee B8 menBor® lnoiih 4280 B o dbS one FRlgHToBfe service
meyrovioér ite cleITEOWDB and 110. This is due to the fact that although the cell layout
and other aspects 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
25 - 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

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 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

35 may be. initiated using the mobile phone 106 only on a cellular/mobile service




publicly fromone cellular/nobile service provider to
t he next, each service provider 25 provides service to
subscri bers' nobile wherever it is in the geographica
region of coverage. In addition, and as illustrated
in Figure 2, there are areas (gromﬁng rapidly in
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30 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.



a user wishes to send data at a rate higher than 9600
bps on a GSM channel, it may not be possible. This

al so poses a fundanental challenge to the users as the
users 25 seek higher data rates and other inproved QS
nmeasures. Al so, different conmunication service
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- canfrastiuchure that cdﬂabmwired/bellwmlmxﬂ:ad/wutelessdet ails of the
actual data transfer protocol, and addressing etc are
establ i shed. Then the high speed data conmrunication
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mabinkage service providers. This is e.g. for accessing data which could be generated

25

as a result of video-conference, email, web-site/computer server access etc. In the

30 first embodiment, the mobile station 300 selectively utilizes different communication
. paths e.g. 302, 304, 306 provided by respective service providers e.q. 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

35 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
network) network. 25 Refer to Figure 3. In the first
enbodi nent, the user with a nobile station 300
(phone, PDA, Laptop conputer etc) uses data
tr S SSJO t hat re serv
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- 3G) cards or other equivalent modems being used to form a multi-channel
= communication path of a particular service provider.
30
The partitioning -of data may take place in the following manners in example

embodiments:



either in hardware or software) at the nobile station
300. An equivalent data conbiner/splitter is also
used at the data server 310. It is noted that a single
SIM (USIMfor 3G card or othar equival ent nodem 25
may be configured to est ablish a multi-channel
comuni ¢at i ath nat i
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--example, a GPRS modem can sendfreceive data on one or more channels from a

25 . 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

30 - the communication paths. This includes the data rate capability of each

communication path, data requirements, pricing, channel conditions, and other QoS
parameters.




units capabl e of sending/receiving data can be
identical if the individual communication paths are
the sane for each of the L service providers. For
exanpl e, a GPRS nodem can send recei ve data on one or
nore channels froma 25 ceIIuIar/nDbiIe service
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In the foliowing, different application 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/mobiie



enbodi nent, a service provider nmay have provi ded

mul tipl e communi cation channels between the nobile
station and an internedi ate el ement of the network 25
infrastructure, such as a bagé station or switch
architecture, on the one hand, and a single
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ar osﬁip so.% %ﬁ %lctﬂe ocfurrtenﬁy %% ﬁé& %Fgéuqrﬁ \‘e as%%%t\ﬁre of the three

ers. nstanc
ce¢e|llulladmbbilms¢re:ceemmm provi ders (say Si ngtel , M,
and StarHub in Singapore), then the nobile station 300
may subscribe to each of the three for GPRS service,
and useCf Data Sommunidati¢® betweercDaiTRérve? aid Motile Sthtion: One

1 [ endent and
o1 WP EARANNTR pot SRy, P olfrsod RRREAR & B hore getygarmobile
CCﬁlewnb paodders: NTHeaobiket datsr308rhodkOoneTRlivscard éoyul $Idsfor 3G) for
r I X n
"I b AL Wyl R Bl o GBR T FRARK o sp e ram cacn o
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at i opy. nor e.channel s .
pOSSI {ﬁ @F&FM% 1(% S’r giﬁ'?{et!’y@g’ 'Ppgrﬁ t%%‘bo\“ ﬁ{gggporei then the mobils
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GPRS, 1 from StarHub for 3G).- Thus up to 5 independent and simultaneous
connections having different data rate and QoS can be established to communicate
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
provider. The mobile station 300 holds one SIM card (or USIM for 3G) for each of



each of the paths (which can be GSM GPRS, 3G CDVA
and so on) fromeach of the cellular/nobile service
providers. For instance, if there are three

cellul ar/ nmobile 25 service priaviders (say Singtel, M,
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curren ng hetwork infrastructure of Si ngTel .
Further the nobil e station 300 may subscribe to five

SI M car L.pat. a or. GPRS. Thu to 5 .
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cellul ar/ nobil e service providers and ot her networks
(wred, wreless), and a data server connected to the
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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 ne_twork. For instance, the mobile station 400 can now cornmunicate with




In this exanpl e enbodi ment, the nobile station 400
takes advantage of the availability of one or nore
channel s on these wired/w rel ess networks e.g. 402/ 404
in order to further enhance tige data rate and ot her
QoS par anmeters. the 25 comuni cation paths from
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cowrbmneeton.i ndependent | y/si mul taneously to provide for
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station 400 and data server 410. 30 In the foll ow ng,
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user:dnlmnatmmﬁhaseat@umdh the data server 410.. A 10

wired network e.g. 402 nmay al so be added if avail abl e.

This includes the enbodinents when (i) only wired
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co t L on hese
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| restabiisitkchdyatdned andSmethers $n additer the Intermediate Data Server is also
“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 maobile
station and data server; and (ii) the mobile station and the Internet.

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
508 via preferably a high speed link 510. Similarly, the Intermediate Data Server




bet ween the data server (that is the source and/or
destination of data) and the comunication service
providers' infrastructure. The Internedi ate Data
Server comruni cates with thggdata server preferably
via a high speed |link using well established systens

t hods. Ina itjon e Inte [
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In & 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)
retrieving/receiving information fromthe data server
504, splitting 20 the data ang communi cating the data
to the nobile station 500; (iii) receiving/retrieving

information fr. t he il.e station 500 via differe .
e Tl 3t o e bt 325 s ckima B sn Ll the mobile
dattatibo 660 viaex pddiet deitches orviastabOlintarnéth aetworit @ranéitcuit switched
506, 25 G.ven the description above and of the first
exg%ﬁgsg%@mWOr?ﬁ%et&Srgml et eness of the nethod
and its advantages in the third enbodi nent will
becone e to those skilled.in the art. Jn a fourth ,
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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
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



aut hentication; (ii) retrieving/receiving information
fromthe data server 606, splitting the data, and ,

communi cating the data to the nobile station 600;

(iii) 20 receiving/retrievingginformation fromthe
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th and _co nicati the.data to either, the o
aafero 0ty P M RER it lsBedl Bukpght Communication

debmksi with eachadfdiie datadsenvers.h @hesx casduresb adn ive rdontitdedly monitored
25 | et eness,.of the. neth and..its ,adyvant gges |
¢ naF BEsBiRRT R i rekeoqilE loorbiaaon frnr dEEhERE o fhe need and
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deal with data conmuni cati on between one data server

and a nobile station. In many cases, the nobile
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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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each of the service providers for the nobile stations.
The transmtter (that is either of the two nobile
stations 700, 702) then takes the high speed data
stream splits 20 the data stigeaminto data streans
appropriate for transm ssion over each of the

co pat and tr. ansm

CneEBi T 280 Bty sl Hove G RAMEE g Qe Blen el arhBR bl with the
of asdiganasoof imbidie sstvat Yahs 700, 702) takes the data -
streanms arriving via the communi cation paths, and

conbi nes the data streans into one data stream for

event ualn el éstafices sibe rabbieostatiorisc 200, orO2paai et serbed by different

so be determ ned and stored in the
aprg{ﬁé'tcéés aSr? [ Brov 8% for all data transfers. This
set may al so be dynam c in nature. The handshake nmay
be estal] jshed, bet n the two no | i .
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iIIustrated in Fi gure 8. The nobile 19 stations 700,
702 may,the Ve f or m dat nsfe ith
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to,. co nica rve
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endroiflaryeddvice and the emtttm@ rhbilsite $tat|drhmaakeoy}]eballe§eblishéu @Bing ad-
of the different exa t t he
51 Bt Shmats BURRRUT B Utk AEnes may e.g. be of a
-cmﬁp@nemggn bb irtagratsd with calibattyryf packi fopl teeesxisting dofmunication
Jgg%nl cation techni ques descri bed. However, it wl]l
p reciated by a person skilled in the art that in
dlfferent enbodi nents, ancillary devices may be
pr ovi dﬁ-g aﬁag d fo interact wwth existing nobile
statio FEVAE? so as to i mpl enent t he
comuni cation techni ques according to enbodi nents of
the present invention .The. |Bter act i oqebet

ocation for mobile - devices is becoming qui mpgﬁaenrt] fct)rht?te 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
ruse the data services of three cellular/mobile service providers. Each
celiular/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
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

t echni ques such as Bl uetooth. The ancillary device my

e.g. be of a clip-on designzor integrated with a

battery pack for the existing cormuni cation device.
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Jis th&@seTmaaetlrpasr)t theartlee filbesplittaay be roné irea @hﬁa’rﬁrelrﬁanner One
as to
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. data for transmission and so on. The transmitter 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 takes
the | east anmobunt of tine. Further if the data rates
vary (as is the case many tiones), then the file split
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information. It is noted that in such enbodi ments, the

rotual  PeEPRIREAETe B inrdfnation BraAmiSriob i hataEBmeression
such, errbodl ments of the present invention are not

I t i di d dat a. .
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Datsad Go epnstaskt e original information. In another embodiment, the information
to be transmitted-is split first and then compressed for transmission over multiple
~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
term nal sand a data server including the 'internedi ate
server') in enbodi nents of the present invention, the
transmtter can use data conpression techniques on

the data a their tigions/partg in,a way .so.as Lo .
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. f Data Streans on
SRt is, B R, STt P PUAT OSSN dcfipley data streams,
sumesdubear&nlmymhedtlm anmidiniats onthapresgiitenvention may be directly

P OBHECER, o Rl 1L R EA R MEPUE e e s Bioclibatian of the

sutelalaneapphdayioa.ppl i cations such as video calling wll

now be considered. It will be appreciated by the

person skilled in the art that custom zed

appl i caRoamingay be provi ded, which include the

required functionality of generating and/or

processing the multiple sub-streans. 10 Alternatively,

wher e aEmanSﬂiémg apuhécptésmt SoentiHh €ar@. sitdblét for seamless

medi a Ia er icati apabl e of neratin
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_pregent |nventh€on are sui tabl for a{sfﬁ%t otlﬁglerat
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| nehainddtonstizarof the relevant communication path. However, at a higher level,
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.

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
service providers. Therefore, any existing roam ng
arrangenents/infrastructure pgovisions put in place by
a service provider in order to provide roam ng
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undembmdrfomocesaing abthe.seBamdidedicemuni cati on path
conprises one or nore comuni cati on channel s provided

by a service provider, with or without roam ng and
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10 secfdheifaﬂemngefeatumch conmuni cation 35 path conpri sing

one or nore comruni cation channels of one of the 23 |
comruni cati on networks. At step 902, a conmunication
dat a st+ k|epémdmmt phths 4l ofsbnedpe qeay all Hod IGSN v GRRS or WLAN

e e B B bl s, BiicRla (8YapE € orance.
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or A SE)t1E Y4 S8 oSBT Rhten BetuBHE Py e siten ()

t handetemmioreemtauseressof one or nore
cellular/nobile/wreless network service providers in

a nore efficient manner to provide for better QS to

the wi Jrletlmfdmhndths alboBarmetype EWdehel’TBrHMEreJéellhhﬁ’mobtle service

|nv n de,  one

Pl = orfied SePeBaeiy i frappoutte &t e Gansilgty anovor
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ce(h/{sﬂl ar/ mobi | e service providers (say one is O ange,

er’ i s Vodafone) are conbi ned
i ndependent | y/simul taneously at the transm' tters 15
and/ or el vers t d‘?e'Ll ver comun

bet ween Ig RS F%t g ?]f c(rﬁéypg Prom one or more. cellular/mogtle service

providers are combined independently at the transmitters and/or receivers to deliver
high data 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. |




and one or nore data servers. - |Independent paths al

of one type fromone or nore cellular/nobile service

provi ders are conbi ned i ndependent!|y/simultaneously at

the transmtters and/or 20 rdceivers to deliver high

data communi 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
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CDMA, 3G W.AN, Bluetooth, UWB, cable, ADSL, dial-up

et c). frorhsnef andapendent 3tatho rframmi @@t bomMarer goram@unication service

prQyj S, (; | ul il e. servi rovi ders, wreles
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coimz wiselesaickdiplaridebid yysédmt he transmtters and/ or
receivers. - The nobile station and the data server

adapted for the enbodi ments of the 35 invention. 24
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cel. ilelwrel ess/wi red conmuni cati ons. Al so,
théé%gﬁ%{r?/ﬁpgleean 4 |eﬁgﬁqee§%y‘descri bed are such that the
network infrastructure of the various conmmuni cation

servic r.ovi ders .i tilized in.an.inde dent e
Semer it RO Sk Benatty 3 bE&En Rl i) PRaDPREE Pumerous yariations
20 rand/ier medificatiens mby &stmat torthe pfesehkinvanttioa s shown in the specific
co j. ion,service.providers .when these, network
° RN B dearsFird) foh R ST scoBE Rt i kgt as broaaly
-1 nbspéretie Thé 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  [8-95: second generation CDMA technology; also known as CDMAOne




It will be appreciated by a person skilled in the art
that numerous variations 20 and/or nodifications nay
be made to the present invention as shown in the
specific enbodi ments wi t houtsdeparting fromthe
spirit or scope of the invention as broadly

desgl i T [ diments.are, therefore, to
e 25 55541 NS ROTE AN AR SRR BN lEhE: P’ and
no®.5Ge &t garteratien c2iul&ibolsilke chinunscdtidisydtemal ar ea

ne - E@M tropolitan area network W.AN:.
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Ac ?%Qll\éi\’ ' n CDVA2000: Anot her
vai eband vers %%yeg%%%& Uni versal Mobil e

TeU¥dbibtimWGde Bamd Syst em PDA: Personal Digital
As g, @&aagl’ﬁnolb%)%i er%e(:ond generati on CDVA technol ogy;
al so K as t"‘(‘Bne '

nown 25 2G Second generation
c e HS(ISE:. Hights deed crcoitawitched datasystens 2. 5G 2.5
ge j r [ mobi | e communi cation systens 3G
Thpfgg?%#gﬁée\rsaﬁ%%ﬁgéﬁgi: Enhanced Data Rates for GSM

10 EvAPELi AsymrBet@RS]. Gener al packet radi o service UWB:

15

U Ehat éﬁbggit%?%ﬁtimd&%dg’?gs%bi | e System HSCSD: Hi gh

speed circul L: Digital subscriber
| i U8IM:QJnk@Bsal Sebyeripet deatitpBlodBleM Subscri ber- ldentity
Modul e for GSM USIM Uni versal Subscriber ldentity
Module 15 26 CLAIMS '




1. A nobile communication network system the system
conprising: neans for selectively establishing L> 2
comuni cation paths between a 5 first nobil e device
and a further device, each conggnication path
conprising one or nore existing conmunication channel s
of Cﬁ.b&l%aﬁ said nobile comrmunication network system
r splitting a comruni cation data stream
between the first nobile device and the further

device iinto gt |l east L sub-strea t the first

roni Te toui o rpBR Comuth Al feNrk sustOfe i Skt comprising:

transm nidang foheclutiret) ESRIBESHM@ LED EcdmBQATBHINGIF phihebetween a
the sub-streans for

a neans for _conbinin
| 5p ﬁeié’g?tﬁ"é dviceand 3 LyhgpieMSS. gach campUNigAion Aath somprising

demhéeol‘ epRLt éNsting coRahehiBatidie Rinhbki R@ andeast said mobile

conbi ni n agre ﬁonduct ed externally fromthe one or
mo PRMABNG 086\‘?’% SYBEHh networks. 2. The system as

- clai mE‘dmelén§| far nplittingh &1 €drimAARaf6n MRItE Nfednhie between the first

“in clai Fﬂ?aT pr-yan

tLon S CO rlse one or nore existin
Co%ﬂ Vfcc?na@ﬁ &Hﬁ dhdhendeNies) defor & leppb Lt W%?t“?ﬁﬂa? 138 the first

10 delﬂl‘iobﬂehbév@é%r@ftﬁéﬁbﬂh@fﬂdb\hée conmuni cati on networKks

[ ' t., 20 3. Th t | ai med

i cl ai M9 dor BanSTTHGG he R oAy Vo KRSl cppimUNication paths:
praegssi ng the data streamfor t he est abl i shing of the
commnlcatloprath the s |tt|ng of th

“communi TEEPSHCIIER RO KNG ki) SUR-SHRAMS ‘Efa%"é’&e%?*\“g & $if 8 mobile

* ondevite oL PIFTURhEEd Vit r@@géﬁlve@mfélﬁﬁhéﬁﬂ)lﬁ%@énd B&mbining are
ot h . The system as cl ai med

th
15 | O E el airBMeAm e QP SediP HoblS CORmARauT AEmOrKs.

- during granstes sgeeandsndaified MeclaRs AUNVARTePNoRd@r more of the

conmuni catl on Eﬂat hs, the characteri stics of the

cofRAIRHBLEATSH AFiTEOMBHiSS, §R. OrgToRexisg eAMmUNGatiofehannels

I NnprRidetnfr cheCfidt Mhobilet Bevice VAIE bAE Noft fdre HLBIR! icBRInMthication
of the communi cation paths, the splitting of the

coMpeTSIp B apuRg arrangemant. or both, are based on the

- 20 data stgeam Tﬁé)sgslteﬁ% aﬁﬁﬁeﬁiﬂn&ﬁalﬂsm BEY, fuRthét écbrﬁ?ﬁsing means

fZ)rel n the e i shin conmuni cat i on

of the
" BicesEe e Lol SR o e RSt SBROP!dhe sammcation paths,

2 bOﬂhb splifihg &Qﬁ@@oﬁ‘ﬁhlﬂf &Mioﬂ'dﬁ]a SRBamC 8 befMHa8EE %h' r@8ources on

in terns of one or group COﬂSIStIn

o dahg CPa'treumg%tm@atps c&ﬁaeqt@'%ﬂsﬁ.or the;pon?mumcﬁw p@ths or both.

- comunigat | oTh@y¥RIK a8 slaffdd tif &ISMS BEVKOER! thel Pbcessing is

.25

adjusted during transfer depending on the resources on the communication
- paths, the characteristics of the communication paths, or both.
5. The system as claimed in any one of claims 1 to 4, wherein the

. establishing of the communication paths, the splitting of the communication data

=30

- stream, or both, are based on the data stream.
6. The system as claimed in claim 5, wherein the establishing of the
- communication paths, the splitting of the communication data stream, or both,
are based on providing enhanced communication in terms ef one or more of a
group consisting of data-rate, security, and reliability. , '
7. A mobile communication network system, the system comprising:



27 a nobile device selectively establishing L> 2
conmmuni cati on paths between the nobile device and a
further device, each communi cation path conprising
one or nore existing comuni caj#on channels of at

| east said nDbiIe comuni cati on network system 5 a
splltter for ittin communi c

ot vieen 2t AR SEVicty BeIPei K | SaAlsh o 4P PR Gation  paths

depemiednntie atobileaddvide sub-StfuRREs davicé headh ro&t'nmunlcatlon path
nobi | e .devi ce or at @Bfurther devi c a tran

 { OROPLBHODE kiR EXETRO SPMEARITo Fapnels of afloast Said mobile

C O GORMAi LG AtioN neﬂ%rhs;ystéﬁd 10 a conbi ner for conbi n| ng
the sub-str f or oceSS|n at the first devi

5the fur ArRAITgETCEP g AcearyBRyICalip, et SFRams fretyepRdhe first
anehodiletdavidegand ehe G@ﬂl@b&&@ﬂc@werﬂalebyt Lraum-éthearen et the first

OF mobile dgei%ie lo? a%ﬁ‘n%%gra eiv?c%; networks.
a transmitter for transmitting the sub-streams via the L communication
paths; and
10 ~ a combiner for combining the sub-streams for processing at the first
device or the further device respectively, wherein the splitting and combining are

conducted externally from the one or more mobile communication networks.




