1 SYSTEM AND PROCESS FOR DETERM NATI ON OF OPTI MUM W RELESS BEARER FOR DATA
TRANSM SSI ON Field of the Invention [0001] The present invention generally
relates to wirel ess conmunication technol ogies, and nore particularly to a
system and process for determ nation of optinmum wreless bearer for data
transm ssi on. Background of the Inventi on [ 0002] The advance in wreless

and nobil e technol ogi es has enpowered wireless conmunications by not only
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Wi rel ess-accessi bl e noteb S all are designated as
wi rel ess devi ces herei naf ?@M&ﬁ@@@ﬁé%mﬁgm&w rel ess devices are
not limted to one bearer (channel) for their access to Internet; instead
they are usually equipped with nultiple bearer channels including WAN,
General Packet Radi o Service (Gl dthednyent@nyeboot h. However, each
bearer has its own advantages and limtations. Therefore, it is a

chall enge to use the available multiple bearers effectively and
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when al | e phones are equi pped with Bluetooth server; thus nenbers of
the | ocal network can share information wi thout need to gain Internet
access. It further discloses thﬁlt i f one bi | e phone within the | ocal
network has the Internet acc ghoyn 'Egg?é',e“f‘ﬂ’én ot her menbers of the

| ocal network can retrieve web docunents through the |Internet-connected
nobi |l e phone. It is an excellent exanple of show ng the applications of
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Furthernore, it discloses a nethod retrieving a docunment with content from
a server Wijreless devices hereinafter). At the same time, many wireless devices are not limited to
one bearer (channel) for their access to Internet; instead they are usually equipped with
multiple bearer channels including WLAN, General Packet Radio Service (GPRS)/3G, and
Bluebooth. However, each bearer has its own advantages and limitations. Therefore, it is
a challenge to use the available multiple bearers effectively and efficiently.
[0003] US 2005/0125547 A1 discloses a system for transferring information in a
wireless data communication network using a chosen bearer between at least two parties.
More specifically, it discloses the establishment of a local wireless network among two or
more mobile phones when all mobile phones are equipped with Bluetooth server; thus
members of the local network can share information without need to gain Internet access.
It further discloses that if one mobile phone within the local network has the Internet
access via GSM/GPRS, then other members of the local network can retrieve web
documents through the Internet-connected mobile phone. It is an excellent example of
showing the applications of Bluetooth technology. However, it does not address the issue
of how to use the wireless devices for efficient data transmission.
[0004] US 6,973,502 discloses a system for an optimum selection of bearer
services using a tag that identifies data as being best transmitted via a special service.

Furthermore, it discloses a method retrieving a document with content from a server by



searching for bearer service tags; if present, tags and content are parsed
and the content sent using the bearer services identified by the tags. It
attenpts to inprove the efficiency of data transm ssion by taking the

advant ages of the fact that different bearers have different capacities of
transnmitting different information. Howver, the choice of the bearer for
one specific docunent to be transmtted is fixed by the identifier tag that
has beenseaatdharghfod bearet berviteauge nf ph@ém;'@gt tsd tomtesindrs pasad aﬁqbpiwrmmttdny it
does not afford the wreless (%iewc free omin selectin timum

bearer fofenH4tiag thebrapsr Seivisss Iueds &ag&e f atiePREnto 1BPERYVE: gfh%ﬁ &5 h
bear er hage 8,4 heRkRELFA by epe% 3&9 ad%r%g%@‘ éﬂh@nfaaaﬂfm d‘iﬁ'@reh‘ﬂ b8k Gave

t hroughput a user gets Is ent on many factors such as effective
bandw dt hdxffeeamlcap;icmlw af pacdogittirgn tliffengntriefonmakion.o rf@rmweo,nthe relwotverofothe

devi ces si ng.the shared nedi a, rrent network i.abi

content aPRRTETHET PRk SPeCtiiy docympt t%g’g t@f“srflﬁﬁfgr%lﬁle ﬁg‘f %Pféﬁ%rp‘f?égﬁﬁav not
be an ef f g&di @RIV IRIBHEurint bBRrORS krﬁhﬁﬂ@ﬁ@ﬁ en tppiu‘éﬁtlil hedssalot affoROGE
Therefore, there is an inperative need for a system and process that woul d

enabl e t hwiraksy deyiceanyifreetlers $n srledting thwomém@nbearh@f%éﬁﬁammm@ﬁp@r for data

on_goi ng BPMese aurthiy AL ppar At o ARBER AR Ryt A8 SRRERRLATY g " "

"1 n- oper afrhimisedeeitd, e ulifh thafugBput a&@eﬁm«s istddpendehOMs Rianyp Fadgpré Buchtasel f
wi ||l determ ne which bearer is the optimum Summary of the Invention [0007]

One enbodeffeatite drndwistthyrleved of dam/mkpmtlpmm@zk epngediass gumber enddiqesg
Wi rel ess gsefv ﬁq%sshx\'iie%l}ijndéztﬁ ! %anxftrrge ﬂ?h@?’ tb?célﬁgrﬁ 4k f?lpet' ﬁ)lgar er

for transm Sion o Vi a vvlre esS net wor The

process cayufitb@seticd] sdivayk me@ﬁﬁylnﬂpbﬁ iui offecsiot asseadhant beutic @ptimiuor bearer
sel ecting the optinum bearer; preparing test nessages; determning the

avai | abi | fGN ¥S€5upport ed bearer channels within the wirel ess devi ce;

deter i ni pgogihe ot HIUMAEAEE iDkn GREGHHAGRXEYs yalh Al prfieay @i Ghane! s

accordlngtothe i npu ecta actors ting 1nformation
bet ween t agablenhe ekassf admteles daviteltotselectethe \zptamuimebeamrlfmmatbﬁamsanss@mﬁ@& In

anot her odi nent of process, the sel ectabl actors are one or of
the fact o]gg Igteragt dorer wprariaatly, Bg selestier éf‘foiuﬁ’g{’%manﬁ’é‘cg{é’flg SEHGEHNC urg{gr

net vwor k Cgﬁ@?ﬁéd Sfhhe v@rélﬁ%tﬂré@sé}geﬁl@ddtnli‘-op&%ﬁ&\ﬁ’ LoedifInraletdindier) &PBht th%nd

type of content. 1n anot i ment
browser plug-in itself will determine which bearer is the optimum.

Summary of the Invention

[0007] One embodiment of the present invention provides a process for enabling
wireless devices with multiple bearer channels to select an optimum bearer for
transmission of data to/from the Internet via wireless networks. The process comprises
displaying and inputting selectable factors for selecting the optimum bearer; preparing test
messages; determining the availability of supported bearer channels within the wireless
device; determining the optimum bearer by checking every available bearer channels
according to the inputted selectable factors; and transmitting information between the
wireless device and Internet via the optimum bearer.

[0008] In another embodiment of process, the selectable factors are one or more of
the factors selected from the group consisting of packetisation, current network congestion,

effective bandwidth, network reliability, cost, and type of content. In another embodiment



3 of the process, any of the nultiple bearer channels can be nade as the
default bearer. In another enbodi nent of the process, the multiple bearer
channel s i nclude selected fromthe group consisting of W.LAN Access point;
Bl uet oot h Server; 3G Tel econmuni cati ong/ GPRS Tel econmmuni cations. In

anot her enbodi nent of the process, the3Step of preparing test messages
prepares test nessages according to the followng format: START- LENGTH
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t he TestMs? and RespMsg;. and summari zi ng the concl usions of each
sel ect abl ¥lgchle fastarpperiora theifelewinenpsrations for spenlearsriahendbey peseleredhave
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sendi ng/ receiving the inform Vi a rnet. urther erbodi mént of
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i nputting selectabl'e factors for seleCting the optimum bearer;
using the time stamps on the TestMsg and RespMsg; and summarizing the conclusions of
each selectable factors for the selected bearer; thereby after all bearers have been checked,
the wireless device will select the optimum bearer for sending/receiving the information
via Internet. In a further embodiment of the process, the step of determining the optimum
bearer by checking every available bearer channels according to the inputted selectable
factors performs the further following operations: determining the number of client devices
that are currently served by the selected bearer.
[0010] Another embodiment of the present invention provides a wireless device
having multiple bearer channels. The wireless device comprises an electronic memory
medium within which a microprocessor-executable bearer optimizer program is installed,
wherein the microprocessor-executable bearer optimizer program executes the following
operations: displaying and inputting selectable factors for selecting the optimum bearer;

preparing test messages; determining the availability of supported bearer channels within

the wireless device; determining the optimum bearer by checking every available bearer



preparing test messages; determning the availability of supported bearer
channels within the wireless device; determ ning the opti mum bearer by
checki ng every avail abl e bearer 4 channels according to the inputted

sel ectable factors; and transmtting informati on between the wreless
device and Internet via the optinun1bea4er. [ 0011] In another enbodi nent of
the wirel ess device, the selectable factors are one or nore of the factors
sel ect ed €thamnelshecogdiogpo thenspwieid sglecthblp dakers; aslt tramsmittng indodmation betvieen
congestiop, effectjive bandw dth, netwark reliability, cost, and type of
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per f or m t Melef @hinOiicMgbrB[GRRS TeksomMunkRatbhd darabthshemnbbdigientofthseliestéssd as
first, second and so on: checking on whether the first selected bearer is
present: $HEseitAe Si§IF of Prengsing destomesiBgee pEmaresdec metFapenAesordidadekibag on

whet her t ?loté\{iﬁe%fonz\g . QFUeA PRRIEAT 1&ES§§@%J-L%NPEW?#E: if no, going to

the second s te earer; querying t er of "clients served by the
sel ect ed fpe#ajer; calcanoalidrrghbobEneit o€ die wizelbssndbmcd! the stdps®f slemmpinigy thand
sendi ng the test ssages  (TestMsg) to an Epgagi ng Server S) on.th
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the Internet connecti via the selec earer using the~tinme stanps on

t he Test Mxdectatde Respd/berforantheSoliomsimig zipagitivhefar ead] bsiranzhanf they aetselected
selectable factors for the selected bearer; thereby after.all bearers have
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the wirel ess device, the step of determ ning the optinmm bearer by

checki ng supppstedvahérais, of haagoing hthenskendsdenteld hearew quiskying thet nuaber of
clients served by the selected bearer; calculating the effective bandwidth; time-stamping
and sending the test messages (TestMsg) to an Engaging Server (ES) on the Internet via the
selected bearer; checking whether a responding message (RespMsg) is received from the
ES; calculating the latency experienced by the Internet connection via the selected bearer
using the time stamps on the TestMsg and RespMsg; and summarizing the conclusions of
each selectable factors for the selected bearer; thereby after all bearers have been checked,
the wireless device will selected the optimum bearer for sending/receiving the information
via Internet. In a further embodiment of the wireless device, the step of determining the
optimum bearer by checking every available bearer channels according to the inputted
selectable factors performs the further following operations: determining the number of
client devices that are currently served by the selected bearer.
[0013] In another embodiment of the wireless device, the bearer optimizer program
is installed as a wireless browser plug-in that will be activated whenever the wireless

device launches its wireless browser; thereby once activated, the bearer optimizer program



selectable factors perforns the further follow ng operations: determ ning
the nunber of client devices that are currently served by the sel ected
bearer. [0013] In another enbodi ment of the wirel ess device, the bearer

optimzer program is installed as a wireless browser plug-in that will be
activated whenever the wireless devicedlaunches its wireless browser;
t hereby once activated, the bearer optimzer program5 w Il in-operation

sel ect t hwilbpt-bperatidresalet theooptobatm bearan forideta wansadsstondacegrding tohtbe critetier i a
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bet ween the w rel ess device and the engagl ng server; and wherein the
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the m croprocessor-ex e bearer o e program execute e
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selecting the optimum bearer; preparing test nmessages; determ.ning the
avai | abi | theyengpeiagsebietetndwheisin tharmlEss davis sompresin eleglsenie aaneary
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channels according to the inputted selectable factors; and transmitting information
between the wireless device and Internet via the optimum bearer.
[0015] These and additional objectives and advantages of the invention will

become apparent from the following detailed description of preferred embodiments thereof

in connection with the accompanying drawings.
Brief Description of the Drawings

[0016] Preferred embodiments according to the present invention will now be
described with reference to the Figures, in which like reference numerals denote like
elements.

[0017] FIG 1 is a graphic diagram showing the wireless communication system in
accordance with one embodiment of the present invention.

[0018] FIG 2 shows an exemplary flowchart showing the operation of the bearer
optimizer program in accordance with one embodiment of the present invention.

[0019] FIG 2A shows an exemplary flowchart showing the operation on the

Bluetooth channel in accordance with one embodiment of the present invention.



[0017] FIG 1 is a graphic diagramshow ng the w rel ess conmunication system
in accordance with one enbodi nent of the present invention. [0018] FIG 2
shows an exenplary flowhart showi ng the operation of the bearer optim zer
programin accordance with one enbodi msaﬂt of the present invention. [0019]
FI G 2A shows an exenplary flowhart shoW ng the operation on the Bluetooth
channel in accordance with one enbodi nent of the present invention. 6
[0020] FIB028B showsFENn2Bxhonw$ anr gxeiipdany Himtcharh sliwigg theeopsptioatondhe Bi-ANe
WLAN channel 1i.n accor danc vvithboae errbfgi nment tof t he present invention.
[0021] FI B490CdPBHOTHICR REHANS PP OPHIEASH e ORSHIRY 8 oper at i on on t he
GPRS/ 3G cipepiel 1 n BRE QCH3RERs Wt dkediifa§MRONERBN shOWinghthePbRESIEn bAVI@AT | ON.

Det ai | ed Description of the Invention [0022] The present invention may be
under st oo@PRSﬁéf eleagell iy apsprdasice Mathcmetemboriment of thewrgsgntdaventioad descri pti on
of certain enbodinents of the invention. [0023] Throughout this
application, where publications are referenced, the disclosures of these

publications are hereby i n@utfilvdadedripyion of Giecmdentiorn their entireties,
into this application in order to nore fully describe the state of art to
which this invention pertains. [0024] The present invention provides a

system an Ofgi t hod tJﬁ?&f I%Qé'i'ﬁliﬁ&en%ﬁ %a e u é-t&o%srrn&ey%aﬁq;ij}lr H(] Péfgreggea{oe&l

channel s to I'n-opera n select "an optimim beare ahsm sston of data
t o/ f r om t fodloividgedensiled \descripitive lo€ satae tmbodkimeniR@f gl igedntion. t akes into
consideration the factors including packetisation, current network

congest i olf923s f ect i VRroughewhafhis rapphisatieon kwhete aubligatipns -aye refergpeqdy fhe of

content. §Q08lreNMNHESRS RIicAGordsOrE héteby ihddehdtated bR ONIRE & @ERRR G agram
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showi ng the wreless comunication systemin accOrdance w one

enbodi menintwthig dpplipatémemtordémteo emdre dully déveribe thel segs of antntw wihodt thsinsgnsibem 1
conprises a wireless device 2, multiple bearers including W.AN Access
poi nt 3, Bftf%oth Server 4, and 3G Tel econmuni cations 5/ GPRS

Tel ecommuppsgt i ons Bhe hRb&H Htenfion HshiGAARE R $Ed ¥REd: thhi erlaBledSwkIRd t hat
the wreless device has the neans of connécting to the Internet via anyone

of the thderdcdsewnithrmukiipiesibearsr whamelh ¢o wi-optration delect @n2optaneapadake o

communi Ca{reilrps i\s/giénho} (ri]a%a ltcr)]/tfr%gnnﬁ}e Ithe\fxilee‘} via wireless network. The selection takes into
consideration the factors including packetisation, current network congestion, effective
bandwidth, network reliability, cost, and type of content.
[0025] Now referring to FIG 1, there is provided a graphic diagram showing the
wireless communication system in accordance with one embodiment of the present
invention. The wireless communication system 1 comprises a wireless device 2, multiple
bearers including WLAN Access point 3, Bluetooth Server 4, and 3G Telecommunications
5/GPRS Telecommunications 6, Internet 7, and engaging server 8. It is assumed that the
wireless device has the means of connecting to the Internet via anyone of the three bearer
services When the wireless device 2 is capable of communicating with the Internet 7 via
two or more bearers, the user of the wireless device has the choice of selecting one bearer
for transmitting the information to/from the Internet 7.
[0026] In one embodiment, the wireless device 2 has a bearer optimizer program
for selecting of one bearer that is optimum for performing the data transmission. In one
embodiment, the bearer optimizer program is installed as a wireless browser plug-in that

will be activated whenever the wireless device user launches the wireless browser of his

wireless device. Once activated, the bearer optimizer program will in-operation select the



two or nore bearers, the user of the wireless device has the choice of

sel ecting one bearer for transmtting the information to/fromthe Internet
7. [0026] In one enbodinent, the wireless device 2 has a bearer optim zer
program for selecting of one bearer that is optinumfor performng the
data transmission. In one enbodinent, Yhe bearer optimnizer programis
installed as a wireless browser plug-in that wll be activated whenever
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first, it 1S e appreciated tha isTchoice is on t he sa@é@}gf

sinpl i fi eThéd, lths beati opimngr edh\ierirainde tharavailalility dhsupgdited dearet bieanabisi ce

of GPRS/ 3G as the , default bearer is alsq only for the sake of sinplified
i || ustrat PHRmHE wiplsendetee. ndfils ther{lowehsgt ﬁ}oé{@tt#l%tetthPrF%?é‘c?)é?g%é?etOOt

optim zer i j . L L0t iofdfCS.
[B020) A §avet i1 BE ERERLa R Rt SR Qia el il ioicis i for BEBALIdIC
opt i m zer sipmphificd mlustcrhtak snddoal bréenttraeraBbn elnoslditionutheehoicd 8f GPRS/Hsenthe |t

540,00 GEREELALe A0at Wich, 016, bearerol Pyl RrSESTLY L Meane LRaL (he
"support eqfie pkdcti@BdPShd Bared HRiNMZELLLER HRYdnE SnieitiBR i€ nbOss ARARA o WhddR T he
| specifics.
[0029] After the user has input his selectable factors, the bearer optimizer program
checks whether the Bluetooth support 13 is present. It is to be appreciated that when one
bearer is “present”, it means that the wireless device is operational with this bearer; when
one bearer is “supported”, it means that the wireless device is able to connect with the
Internet via this bearer channel. If the Bluetooth is NOT present, the program will proceed
to check whether the WLAN is present 16 (more details hereinafter). If the Bluetooth is
present, the program will check whether the Bluetooth Server Network Address is present
14. If the Bluetooth Server Network Address is NOT present, the program will proceed to
summarize 15 Bluetooth Internet connectivity and continue to check 16 whether the
WLAN is present.
[0030] If the Bluetooth Server Network address is present, the program will
execute the following operations as shown in FIG 2A: determine Al the number of peer
Bluetooth client devices that are currently served by this Bluetooth server, calculate A2 the

effective bandwidth (By); time-stamp and send A3 the test messages (TestMsg) generated



Internet via this bearer channel. If the Bluetooth is NOT present, the
programw || proceed to check whether the WLAN is present 16 (nore details
hereinafter). If the Bluetooth is present, the programw |l check whet her
the Bluetooth Server Network Address is present 14. If the Bluetooth
Server Network Address is NOT present, Bhe programwill proceed to

summari ze 15 Bluetooth Internet connectivity and continue to check 16

whet her t lestep AN s Epgasen ServEO@EN) Jonl the TiternBt viattho Bluehertl Servig tcherkkA4

address is_present, the programw || _execute the follown ations as
Shown | FhEgR: resbpaitng ReSes ?%%Spmﬁ%ésrreeﬁfwiﬁe o the BS, BB BF FSAteeedi ces
that are ;"I;eggm\t{%ﬁ( r%%?éBr‘éfeg thY REQPINs BaHE LA HarfF a4 E rs%ncp?l%qwsﬁl(/ﬁg AR Rethe

ef fective time-stanp and send A3 the test hesSages
( Test Msg) plygrierteted optinmzestpepgrad; tcolcalatEAdahe tafeBar experi¢ikS)yl yntheHetekmtter net

ia the Bluetooth S - check A4 .wheth ' Vs
s ocel EUERGH PibBES g i the 8 Siatrs, By 65 FENSLer i REGH T HTRE T o
RespMsg, RBEMIE 1&leARE; &8 NG thiepRerpib&RaGton!te thdBiteridt YdndtpobsBIEET

optim zer program calculate A5 the |atency experienced by the Internet
connect i oif nd BeRiMsg oondt ngséirgd bheausé tee Biluntgpsh sarvetie neaxerkbepnasdivRysiSVs g

if the Resp is recei.ved; conclude, A6..t hat .Bl uet oot h nnectio o the

| nternet PReRort Boli e R RN HRee e s SRR ARG o

Bl uet oot hp&RIARINdSAH &S %6 K5 s0MBaBEddbbYe.i S absent or Bl uetooth is not
supported within the wirel ess device; and then proceed from both A5 and A6

to step 19038 di scushiar sumovezingdd3hg Bhyeteath Miermelqornergivity, thprogralaedt h
bresent. TRAREES Whkfoér tle\Er PO RLAMAE e nd BAGS i R 5le8k, hOSrlrbivil,

WLAN | nt esuiginaGonDE e WILAN Cetegletichnhgcetiviat colt AiirpOoiBe L AN comneictien td thkeer net

is not possible. [0032] If the WLAN is present, the programw || execute
the fol | olilteigeidpaPERISHRE. as shown in FIG 2B determine Bl the number of

et Vo S, LAV Cobcn sasreh i ersalPsfebese: B A .,
nessages {sTgnikig)F1GeEe idateedinerBlsthe muiibet of meer Brigdess ho\Nodeviess doE)ctalnto t he
o “rocel Heaumeohrens Feit (WEr eleHuee feclerbss BRatdth the FeHeRRBY «he
RespMsg, giid B3 the test messages (TestMsg) generated in step 12 to an Engaging Server (ES) on
the Internet via the WLAN AP; check B4 whether a responding message (RespMsg) is
received from the ES, where the ES receives the TestMsg, generates the RespMsg, and
time-stamp and send the RespMsg back to the plug-in bearer optimizer program; calculate
B5 the latency experienced by the Internet connection via WLAN using the time stamps on
the TestMsg and RespMsg if the RespMsg is received; conclude B6 that WLAN
connection to the Internet is not possible if no RespMsg is not received because the WLAN
server’s network connectivity is absent; and then proceed to step 17 as discussed above
from both BS and B6.
[0033] After summarizing 17 the WLAN Internet connectivity, the program next
proceed to FIG 2C. In this embodiment, it is assumed that any mobile device containing a
micro browser application will have either GPRS or 3G services available by default. Then
the program will execute the following operations as shown in FIG 2C: modifies C1
TestMsg to include queries on rate and number of wireless devices served by cell; calculate
C2 the effective bandwidth of GPRS/3G; time-stamp and send C3 the test messages
(TestMsg) generated in step 12 to an Engaging Server (ES) on the Internet via the




time-stanp and send the RespMsg back to the plug-in bearer optimzer
program calculate B5 the |atency experienced by the Internet connection
via WLAN using the tine stanps on the TestMsg and RespMsg if the RespMsg
i s received; conclude B6 that WLAN connection to the Internet is not
possible if no RespMsg i s not recei ved Because the W.AAN server's network
connectivity is absent; and then proceed to step 17 as di scussed above

f rom bot hGBRS&Y @ dhéck moase}thara espauditnmezdapg (RespMug) W ibkived &onmethe ES,
connecti vi

h dt G h nmb
is assumed Vg ghe §ﬁ>¥ Yoitee Sl %ﬁf%?%ﬁﬁ?@%?l\%m & tl%l?%%?&@? °€'5$ﬁ%2 bion
Wil havepgiiviel baHRSo Ohe Suashvb&er BYAAR srobianflebabtlae H3ihe fafficy

program w | [" execute the fol Fow ng ope ations as shown in FIG 2C m)dIerS
d  Test Meperiencatc budbe qn‘ermeeéscomnecrthmevanGPRSr‘ﬁﬁrusufg thier Binesﬁaldp:vlouetbe

d b : | t he, ef.f ect
i re- st anpedhat alR St s R ePREE A Goe OB R f ogeA R VA0 SRR 12 1 0
an Engagi pohSefekt it Bl Rp(%@lb‘lehﬁ nbKe3pIsE 1SVﬂd?- réc'@ﬁlea HEERS #e GEISS& seveyhet her

a respondi ng message ( is received fromthe ES, where the ES
recei ves nﬁélomegqmgtwlg’ens@baftrlé,sarldﬁherRempﬁbemlarhﬁh Bﬁ@nﬁt%ﬁo aweimgEr 19 he

RespMsg b he earer optim zer program calculate C5 the
| at ency §§§§ ﬁ‘éh]é ?‘lcélv ternet connection via GPRS/ 3G using the tine

st anps onjoosy Testmg I&a@M@e&@&@s&hm‘e pubgosBe SR dt h&tivaesehy BY;toeRBs tide C6
t hat GPRS/ SG connection to the Internet is not possible if no RespMs i's

not recei PeBbTLAIRRS { RE wrRSWElNse vell 1 Whirdy the mobilsrieiceily pernerigd apdent ;

and t hen G

onnees | vERSFAF S RESTRROM G R RRTTRRE Bt IBRANRCANAG

acti vat esbaievilith ik @alguRied. tslaeonmuml@ds aéivatdRbe ES36 ¢iney shenatdst GPRISe/ 3@1 1 in
whi ch the nobile device is connect ed and . generate_a Response 0tgsa ge

( RespMsg) Tasesc koo thenEelgp (pgd; sen ﬁh&rﬂnf?ﬁnéatloph@cgftpe@ﬁ R}Bg 11[5&?!3%?  sp@e
cal cul at e, %@&e bthm glagg?nxgﬁqt %ﬁ'sattfr'eS S SvifFPet g{ee[ﬁ{le ERps/ . 36

rates fromt co an i'% I hformation bac tot ug-in wthin
t he sane facdsgbilg, caldul'mloﬂtoﬁmﬂﬂﬂ triprtiom aoldihsncet the latasly evxpérlenb@l loyathe maodiled.

Tr. g st AP o id Lale (e ctlsglaton 9 e LA TR A
service. W@Aﬁesséa!y@sgto' SRS 15Bn 8Ot PorBhE A8 /8GSa804t is also used to query the
number of devices served by the current cell and the rate of GPRS/3G charges.

[0035] Then the program consolidates 20 the statistics collected by the plug-in and
displays to the user. Plug-in will proceed to fetch information according to the URL keyed
in by the user using the optimal bearer.

[0036] In one embodiment of the present invention, plug-in continues to monitor
and calculates which bearer would satisfy the optimizing factor(s) required by a user.

[0037] Now there is provided more details of the test messages and responding
messages suitable for the present invention. The design of the TestMsg and RespMsg are
as follows:

[0038]

START LENGTH STYPE MTYPE MESSAGE

8 bits 8 bits 8 bits 8 bits n bytes

[0039] The START field defines a unique 8-bit pattern to identify the start of the
message. LENGTH specifies the length of the MESSAGE in Bytes, excluding the first 4



WLAN s cases to calculate |atency. For the GPRS/ 3G case, it is also used to
query the nunber of devices served by the current cell and the rate of
GPRS/ 3G charges. [0035] Then the program consolidates 20 the statistics
collected by the plug-in and displays to the user. Plug-in will proceed to
fetch information according to the URL ¥eyed in by the user using the
opti mal bearer. [0036] In one enbodi nent of the present invention, plug-in
cont i nuesbytes. NBNYPBspecified thabyctdnatyps thdtiiciunhing ties appbichtibns Ahersfaye ¢urently

dotai | s of deReed wsEhmEpendueanh Clegh GHbiAnC ke wlyebRS pacEEhs ST T ™" ©
present i gyghtingd eé'éﬁ%\%?é g s %;Jpg_ei%tg&éﬁg &fgﬂi@?dcﬁ%&ﬁgb&fﬁe& me@%%%@ﬁe@m:

[ 0038] START 8 bits H8 bit MIYPE 8 bits MESS n bytes
[ 0039] ThareSQuRTy: fliestMsglthfat méld ba genbrteel & bigberpantthe pedrds plagnnj Ryspohse: st ar t

of the ssage. . LENGIH specifjes_t | engt h of the, SAGE | tes
excl udi ng REWBTTE tEEWII tigsepieies 5o (360 fy B AYieing JoRaE S by PLHIE" s
runni ng t heje@RR|JInCEt o6 g@@%ﬁd@ﬁ%s?ég£g&?f gési%jﬁsﬁé‘éiﬁ%%ns&eﬂ&mj YRS ‘as

Bl uetooth Cient, WAN Client, an " Cient. MIYPE defines the
message t pestiotedtaboie &ipiss faurdTYRE alloswraddefigitioaBun{i2éntty gesdd migseagesesherge

types are: ery.. Test Msqg .t hat .w er at s.a ery .j;n. t.h eer's
o g - ARl X o R M o A e A S el TR
the pl ug- hay Bl Thid BbviddsisxiBilityonsl scalaBility iithé Bipe OF caéntity peser@f devi ces.
Current design specification defines 3 types as ) ) .
[0040] The program can be installed on a compatible mobile device running the
Symbian OS. Mobile devices with other OS can be deployed with these functionalities
when the program is available.
[0041] While the present invention has been described with reference to particular
embodiments, it will be understood that the embodiments are illustrative and that the
invention scope is not so limited. Alternative embodiments of the present invention will
become apparent to those having ordinary skill in the art to which the present invention
pertains. Such alternate embodiments are considered to be encompassed within the spirit

and scope of the present invention. Accordingly, the scope of the present invention is

described by the appended claims and is supported by the foregoing description.



mentioned above. 8 bits for MIYPE allows a definition of 256 types of
nmessages. There is no pre-defined format for the MESSAGE field except that
its content will be in byte- array form This provides flexibility and
scalability in the type of content to be sent. [0040] The program can be
installed on a conpatible nobile devicellrunning the ~Synbian OS. Mbile
devices with other OS can be deployed with these functionalities when t he
programis available. [0041] Wile the present invention has been descri bed
with reference to particular enbodigﬁpﬁ@n it wll be understood that the
enbodi ments are illustrative and tha Sinvention scope is not so
limted. Alternative enbodi nents of the present invention will becone
apparent to those having ordinary skill in the art to which the present

i nvent i onWhaeistcddimed isSuch al t er nat e enbodi nents are considered to be
enconpassed within the spirit and scope of the present invention.
Accordingly, the scope of the present invention is described by the
appended ¢l ai MR @BEksk ForSéHABRAS GetelR¥s HBBcdSONRID BlulEh16 8E4E! EanBEls td delédiAh VB
What is clainmed is: 1. A process for enabling wirel ess devices with

mul ti pl e beinem heaeider ansmissioreef daip to/fon theninteerat eia ireless aetsvorlssisoid of
data to/fromthe Internet via wireless networks, said process conprising:
displayinﬁﬂﬁﬁﬁCPWQUﬁpghg sel ectable factors for selecting the optinmm
bearer; prepadisplgdyingshd igraageslecbleehitoft ifsddtein@ il dpfiliunh byar@f supported
bearer channels within the wirel ess device; determning the opti num bearer
by checki ng evRiepagicsigpeseagssar er channel s according to the inputted

sel ectabl e fac - r WL ' t : ' -

devi oo and | nt Sy eapinBli ofd BASEbl U SRpOLER YRR AEAMRET oliliy the S
wherei n t&eigel ectabl e factors are one or nore of the factors selected

fromthe group_consjsting of  packetisation, current network congestion,
effective ban@SiPHRIRING gieeptieny begsen Y wheekdag everygayalgaleobeaseehanpels

according to the inputted selectable factors; and
transmitting information between the wireless device and Internet via the optimum

bearer.

2. The process of claim 1, wherein the selectable factors are one or more of the factors
selected from the group consisting of packetisation, current network congestion, effective

bandwidth, network reliability, cost, and type of content.

3. The process of claim 1, wherein any of the multiple bearer channels can be made as
the default bearer.
4. The process of claim 1, wherein the multiple bearer channels include selected from

the group consisting of WLAN Access point; Bluetooth Server; 3G

Telecommunications/GPRS Telecommunications.

5. The process bf claim 1, wherein the step of preparing test messages prepares test
messages according to the following format: START-LENGTH -MESSAGE - STYPE -
MTYPE.



3. The process of claim1, wherein any of the nultiple bearer channels can
be made as the default bearer. 4. The process of claim1l, wherein the

mul ti pl e bearer channels include selected from the group consisting of
WLAN Access point; Bluetooth Server; 3G_ Tel ecomuni cati ons/ GPRS

Tel ecommuni cations. 5. The process of i m 1, wherein the step of

preparing test nessages prepares test nessages according to the follow ng
format: SOART- [TENGToteshEEIAGR -1, STHEREN -thd/FWRE. ofl detérmifiing Preoaedlebidity aifai m

1, wherein the eps qf deterpinjng the availability of upported bearer

channel o RHPRIS PRETPENGS 1RG0 QM LR Ers L BF ARG E RS PRURL B by
checki ng 8y @hyckiablcaPaGaiR@®d BEarEMGAINREIS a8&@ingithIhd ﬁlfphﬂ@d k&lpethtle dactors

sel ectabl e factors performthe foll owi ng operations for each bearer when

t hey are peffaot e fadowingseperaimmeridr eavhdestsr ovhendhes kiernglestedvdsditiie seqond
first selec eod bearer is present; wherein, if no, going to the second
sel ect ed BEATE?™ checki ng on whether the first selected bearer is

support ed; whegigicRingioh Wigsthed@hdfrst SeledtOEb&eG a8 preS@ltemh@dinp HFaloesoing tethyi ng
t he nunber of clients served by the sel ected bearer; calculating the
ef f ect i vesisandis#lented baarere- st anpi ng and sending the test nessages (TestMsg)

to an Engagi ng r( Vi e . rer.:
checki ng whet h%lr%%{é%geosn pﬁ&?‘ﬁgﬂﬁégsz élalg‘t‘t?@z@ g%ﬁ/rsfafsuﬁ ﬁteﬁé g@l&%gg lflr?(g r%%[nﬁet © ES;
cal cul ati t@ setwndlsaleetad pedsperi enced by the Internet connection via the
selected bearer using the tinme stanps on the TestMg and RespMsg; and

summari zi ng t heUEBRe tirsiupker of cliethscawmddyt thp pdested be¥ < f or the sel ect ed

bearer; theret%ﬁlcﬁfa?iﬁ%ﬂ%'éffe@ﬁ%ﬁeﬁﬁi NAYe been checked, the w rel ess device
will selected the opfinumbearer for Ssending/receiving the information via

Internet. 7. Thmeptangmsgand sanldaigithGiestnessegeas (TetMs et anfEngegieg ServienES)he
opti mum bearer. by che kieggq%efi/ery avai | abl e bearer channels according to
the i nput PRECIBIEREE 15 the peieiert earer;

checking whether a responding message (RespMsg) is received from the ES;

calculating the latency experienced by the Internet connection via the selected
bearer using the time stamps on the TestMsg and RespMsg; and

summarizing the conclusions of each selectable factors for the selected bearer;

thereby after all bearers have been checked, the wireless device will selected the

optimum bearer for sending/receiving the information via Internet.

7. The process of claim 6, wherein the step of determining the optimum bearer by
checking every available bearer channels according to the inputted selectable factors
performs the further following operations: determining the number of client devices that

are currently served by the selected bearer.

8. A wireless device having multiple bearer channels, comprising:

an electronic memory medium within which a microprocessor-executable bearer
optimizer program is installed, wherein the microprocessor-executable bearer optimize
program executes the following operations:

displaying and inputting selectable factors for selecting the optimum bearer;

preparing test messages;



perforns the further foll ow ng operations: determ ning the nunber of client
devices that are currently served by the selected bearer. 8. A wreless
devi ce having nultiple bearer channels, conprising: an electronic nmenory
medi um wi thin which a mcroprocessor-executable bearer optimzer program
is installed, wherein the mcropr ocessor- execut abl e bear er optim ze
program executes the follow ng operations: displaying and inputting

sel ect abl e f acdgesnihng thel &ciliabdity hd opporednbbaar ehanneby sptiin ige warsless
nmessages; .13 determ ning the availability of supported bearer channels
within th&¥\% el ess device; deternining the opti num bearer by checking

every avail abl g.tb@@hely HRasmahsm BGeQr By '&Heék(?n% BOerdynRKITEER SRkQCiRRhESs
factors; and transmtting information between the wrel ess device and

| nt er net sdcardifgtoghe inpuitedssdgcgable BictoThendi r el ess device of claim 8, wherein
the selectable factors.are one or, nore of. .the facto selected fromthe
aroup consi st | RBHBE RIeFnaten Biiweat fedvirelsss disick ob SOt O e SHIPRER v e
bandw dt hpeang@t work reliability, cost, and type of content. 10. The wirel ess

device of claim@8, wherein any of the nultiple bearer channels can be nade
as the default bearer. 11. The wireless device of claim8, wherein the

mul tiple Qear eﬁ"h?C UJ%%P’%& ?e\;i{:]eg loggl?iim %?lw Cte(ian?.g{ers%fg&al%e BLRYP ar%ooé%::@tnin&g o?f

W.LAN AcceSs poin el 00 erver, ecommuni cat1ons/

Tel econmmuhie ¢adtdr Rslectd? fromhiBe Wl @asistileydioRckdtiselic, budent\Wesvdk Botdeetiat, ep of
preparing test nmessages prepares_test nessages according to the foll ow ng
format : SquVEEN@FPﬁmNE@B’A@Cha@hWPEOS@ appyppe ofconterhe wi rel ess devi ce of
claim8, wherein the steps of determning the availability of supported
bearer channels within the wirel ess device and determ ning the opti num
bearer by0.cheThe nirekyedyvicvati dldhl & vaeacianng batheehsltipledeartr oharinelstdar be
inputted sel ectable factors performthe follow ng operations for each
bearer wh¥adg #¥ eQ?f@uggPaéErted as first, second

11.  The wireless device of claim 8, wherein the multiple bearer channels include
selected from the group consisting of WLAN Access point; Bluetooth Server; 3G

Telecommunications/GPRS Telecommunications.

12.  The wireless device of claim 8, wherein the step of preparing test messages
prepares test messages according to the following format: START-LENGTH -MESSAGE -
STYPE - MTYPE.

13.  The wireless device of claim 8, wherein the steps of determining the availability of
supported bearer channels within the wireless device and determining the optimum bearer
by checking every available bearer channels according to the inputted selectable factors
perform the following operations for each bearer when they are selected as first, second
and so on:

checking on whether the first selected bearer is present; wherein, if no, going to the
second selected bearer;

checking on whether the first selected bearer is supported; wherein, if no, going to
the second selected bearer;

querying the number of clients served by the selected bearer;



and so on: checking on whether the first selected bearer is present;
wherein, if no, going to the second selected bearer; checking on whet her
the first selected bearer is supported; wherein, if no, going to the
second sel ected bearer; querying the nunber of clients served by the

sel ected bearer; 14 calculating the ef f &t i ve bandwi dt h; ti me-stanpi ng and
sendi ng the test nessages (TestMsg) to an Engaging Server (ES) on the

| nt ernet vi a t helcskbitieg tledefetivebandshdibki ng whet her a respondi ng nessage

(RespMsg) is received fromthe. ES:  cal cul ati e ] atency .experienced by
the Tnterne cOmebtng orassPinedbe Sl massBesdt e Mig) g e ket s on
the Test Mg npdidRes Riblc sdBdeSbém® | zi ng the concl usi ons of each sel ectable
factors for the selected bearer; thereby after all bearers have been

checked, the wcheskingswhisheragespondling ehessaged Respdsg) it iepaivechizemdhe Edy

sendi ng/ recei vi the information via l.nternet. 14. The wreless device of
ol aim 13, wher EnRuEe R BRY (SPethbeny” BR st earhomii BES SREEE ng
every avabéabl @ilehe eincChannalsthaTesMbianad RespNISg;iangut t ed sel ect abl e
factors perfornms the further follow ng operations: determning the nunber

of client devi genmarirag theeonglusioanef sachselpetablpfaators ferdhesalestedesaresr . 15.
The wirel ess dgyg Sre%esrgalllzﬁe@re% hx,\%e%égae&l?crﬂegﬁeéifb o ]%fre%gst h@iéee&pg équé%%'}ﬂes

installed as a w rowser W € activa énéver

t he wir el epmd@Hearr fausadiag/réceiingithe ¢hfossationods Biternéther eby once acti vat ed,
the bearer optimzer programw Il in-operation select the optinum bearer
for data transm ssion according to the criteria provided by the wuser. 16.

The wirel ggs dgyj chak Mgl ' BVGEnd Dy
mobi | e pﬁo’ne, ElN\l/ﬁvlle S@fégésss&seﬁ!ﬁ%.oﬁcel no?ég’g%%%é#cﬁ %%5%3@% any W ?}é 8§s o

el ect r oni beaterby ehdckingAevdry el aidable bearencleanels mcsyrdirgntocthenimpisied gelectable
i ol o L tipl . Ccati _

wmretess a(acYArg Sérfgrlrjns t g fuerth\{cmr %oﬂo(vavslr?g g[?ewg}{s :Céletcler(r)nr}nitr)lg E’?lgeenrusn’lbezil g? client devices

that are currently served by the selected bearer.

15.  The wireless device of claim 8, wherein the bearer optimizer program is installed as
a wireless browser plug-in that will be activated whenever the wireless device launches its
wireless browser; thereby once activated, the bearer optimizer program will in-operation
select the optimum bearer for data transmission according to the criteria provided by the

user.

16. The wireless device of claim 8, wherein the wireless device is a PDA, mobile

phone, wireless-supported notebook and PC, and any wireless electronic device

17. A wireless communication system comprising:

a wireless device;

multiple wireless communication bearers; and

engaging server; wherein the wireless device can access the engaging server via
Internet through the multiple wireless communication bears so that the information can be
efficiently transmitted between the wireless device and the engaging server; and

wherein the wireless device comprises:



engagi ng server; wherein the wirel ess device can access the engagi ng server
via Internet through the nultiple wireless comuni cation bears so that the
information can be efficiently transmtted between the wirel ess device and
t he engagi ng server; and wherein the Wllrfnl ess device conprises: 15 an

el ectronic nmenory nedi um w thin which a-m croprocessor-execut abl e bearer
optim zer programis installed, wherein the m croprocessor-executabl e

bear er opti i zen eppetygniarmenegumnediutrhwithiol whishrrgmepepratéssasexedivgbledydaryy and
L o e e oy R e R A
wthin thgrdg't;ﬁ@le%gtegq;@j foHowit sperttidhfig t he opti mum bearer by checking
every aval |l abl g. bear er 1(Eihann_el S acagﬁ:rfgi nr%éj 0 G'Elhe_ i nlfF)utt.ed sgl ectabl e
factors; and t fispleyingtand gunutting sebect episaensaldriing e iging e¢drere and
Internet via the iqum bearer. 18. The wirel ess comruni cati on system of
claim17, V\hergrleﬁ%?rﬁﬁet% e%?gde% e factors are one or nore of the factors

- sel ected from d&ergioup tioAGdiBbiltg off suppeked ibsater Whankdl§ MafHin the twirdlkss
congestion, .effective bandwi dth, network reliability, cost, and type of
content. doyicefhe wi rel ess communi cation system of claim17, wherein any of
wirel 6ss Gommuiy SATTAF SyoLmar e PE heiby BVE] AHbil e PERG gitnel"®
channel s hmtdjdgtcsthé?ﬁqmaddﬁdlenmim&cgrrglandéonsi sting of WLAN Access point;

Bl uetooth Server; .3G Tel econmupi cati ons/ GPRS Te| econmuni catjons. 21. The
wirel ess conmuHirRSRiHEE lg%‘ﬁﬂéﬂ?lbgetme‘éﬁ Hetvirelgiseledics apd dntsinehvigithg,pRigANMNg
test nesgaggs prepares test nessages according to the follow ng format:
START- LENGIH - MESSAGE - STYPE - MIYPE. 22. The wi rel ess comuni cation
system of claim 17, wherein the steps of determining the availability of

supported, bear channels within the wireless_devijce d detern.ning the
bty o bdr ar Thy SeREE F DAoL DS b USBE L YRR RSO PRIt he

i nputted one or more of the factors selected from the group consisting of packetisation, current

network congestion, effective bandwidth, network reliability, cost, and type of content.

19.  The wireless communication system of claim 17, wherein any of the multiple

bearer channels can be made as the default bearer.

20.  The wireless communication system of claim 17, wherein the multiple bearer
channels include selected from the group consisting of WLAN Access point; Bluetooth

Server; 3G Telecommunications/GPRS Telecommunications.

21.  The wireless communication system of claim 17, wherein the step of preparing test
messages prepares test messages according to the following format: START-LENGTH -
MESSAGE - STYPE — MTYPE. |

22.  The wireless communication system of claim 17, wherein the steps of determining
the availability of supported bearer channels within the wireless device and determining the
optimum bearer by checking every available bearer channels according to the inputted
selectable factors perform the following operations for each bearer when they are selected

as first, second and so on:



sel ectable factors performthe follow ng operations for each bearer when
they are selected as first, second and so on: 16 checking on whether the
first selected bearer is present; wherein, if no, going to the second
sel ected bearer; checking on whether the first selected bearer is
supported; wherein, if no, going to t h® second sel ected bearer; qgueryi ng
the nunber of clients served by the sel ected bearer; calculating the
effective bandvhedkitng oniwhetlstr inpfirsgsdentedstaadir igprebet;t eistreines siagesng Tetbe Vs g)
to an Eng [V ES) on the Internet via the selected bearer;
checklng 3“&%? Ondi ng nessage (RespMsg) is received fron1the ES;
cal cul ating t h@het;@{hg %)/wlﬁ‘éﬂﬁ)&rth@ﬂ%gel%%e& B&arbr ik 8TpNIrte@ ORAGE, §ho/ lgamtghe

sel ected bearer using the time stanps on the TestMsg and RéspMsg; and
sunnarl2|ﬁgS@hmd©dn@b¢meﬂs of each selectable factors for the selected
bearer; thereb aft§{ al | rer hav the wirel ess device

will selected W& f}}ﬁ‘?ﬁ%g Sr%ﬂvegiebﬁﬁﬁﬁﬁéi?cg%@ﬁqg the information via

I nternet. 23. Egﬁumlﬁg{}@%ffe@@mumthon system of claim 22, wherein the
step of determning the O(ftl mum bearer by checkin ever avai | abl e bearer

channel s accor @nagtampingen Prﬁ?pdltngéhﬁ testanessagep (Besteg)dp pgipgrsetvRe(ESUr t her
fol |l ow ng I e the nunber of cllent devi ces that are
currentlyogggég%th%degég bearer. 24. The wirel ess communi cation

system of cl ai che&IngMeﬂetar&sipendm@hessag@méﬁpmg) ispeceivedtrars thas;al | ed as a
W rel ess browser pI ug-in that will be activated whenever the w rel ess
devi ce | aunche@leylating the| latency cangiaenced hyr BB yIntsreet coanetionera thesclselsf er

opt i m Zerbeaﬁ’érqgfngrilc]ié"‘ldnls s‘ca?n %%%rtﬁ‘é*_r &&Reyy fgﬁd mum bearer for data

transm ssi on acc Ing to t Cri er| provi y the user. 25. The
W rel ess comusinuaidizng ﬁtﬁ&bﬁduﬁf)ns:(bféﬁadh delectaifhefaeians fonechaeleetcddwatevi ce is a

PDA, nobil e phone, wrelgss-su ortednt ok and PC, ~and a rej
el ectronic B &?g@y after a sbearerspﬁave been chec eg, hle wireless' dev?ce wﬁyse\f\écted the

optimum bearer for sending/receiving the information via Internet.

23.  The wireless communication system of claim 22, wherein the step of determining
the optimum bearer by checking every available bearer channels according to the inputted
selectable factors performs the further following operations: determining the number of

client devices that are currently served by the selected bearer.

24.  The wireless communication system of claim 17, wherein the bearer optimizer
program is installed as a wireless browser plug-in that will be activated whenever the
wireless device launches its wireless browser; thereby once activated, the bearer optimizer
program will in-operation select the optimum bearer for data transmission according to the

criteria provided by the user.

25.  The wireless communication system of claim 17, wherein the wireless device is a
PDA, mobile phone, wireless-supported notebook and PC, and any wireless electronic

device.



