1 SYSTEM AND PROCESS FOR DETERM NATI ON OF OPTI MUM
W RELESS BEARER FOR DATA TRANSM SSION Field of the
I nvention [0001] The present invention generally
relates to wirel ess comuni catlion technol ogi es, and
nore particularly to a system and process for
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the available nmultiple bearers effectively and
efficiently. [0003] Bdskndt2bbhkeAliodi scl oses a
systemfor transferring information in a wreless
data conmuni cati on network using a chosen bearer
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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 refrieving a document with content from a server by
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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 Infernet 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



the factors selected fromthe group consisting of
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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
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selectable factors performs the further following operations: determining the number of
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[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
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[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,



in connection with the acconpanyi ng draw ngs. Bri ef

Description of the Drawi ngs [0016] Preferred

enbodi ments according to the present invention wl|l

now be described with referece to the Figures, in
which I'i ke reference nunerals denote |like elenents.
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the present invention. [0021] FIG 2C shows an

[0828npl ar y The sikserdripvakeningy thendspepet more wadilhby reference to the

: N 1,1 e i ment of

P B A B B P PR e

[obzsient i onThAGRZRbuiThids prpsiedtion, nwhBid PObNBMINE are referenced, the

und t di | ference to the following
R R AR L AL T B
. G Thr.ou L: i, iLon re. . .
AR OO i FIRUOTEN e JRELEST00 By i

peytalisi cati ons are hereby incorporated by reference, in

O ST b e SR T e 5 B s

ddvide8 W itRMu R 8bAler chPU2H o ri‘x?—o?&%ﬁ@ tseldaY Gt (:)}Qﬂnum bearer for
provides a system and nethod that enables w rel'ess
treviises of dda nuffivipthe Ibtand vic hamiess setvark n-Thpeektiiantakes into
| : ti.mum bearer for. transm ssion of data )
oo A e RO Fap i bioS AR o GonEciion, ffecive
bap€iveRh,i Rbw Rk elsability Ocost ARG IydRoRkb Byt he factors
i ncl udi ngqpacket i sation, current network congestion,

[0%351 ect i veNoWanthiRE I, Fet wheke isatrouidied iatgrapliosiagrandhowing the
wfr%’l@%sr géllngqglgﬁcgﬁ%p as[g%%(l:%? 151? %g\crlvoar:%gé e(r)\r/w\/:itﬁgo%g gillzllbnc);dfn’xentt ho%r e 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
3/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
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TH&E the bbarks o%ﬁ’nnf%? W fnﬂeeﬁiletagv?ﬂat{) @Ieﬁf $5rted beargr channels
y & rRaE

optim zer ramlsfu oper a y a us
withm ﬂmemrele&nde,\ei:e uKWlatwthpaﬂicamétaetr shofxarthawtei prgsehbe of Bluetooth

00 Now referring to . there is
55/%%@%6 %J%P Eﬁ‘imgw f Jociat @fﬁ%\m ﬁ@s chojee &%ﬂsafqréhe sake of
s1ﬁlﬁ311§@§11ﬁ%§5@6n Qﬂit ddfﬁ"véﬁénﬂ?}ra%ﬁ@rm InhaBRHA" ﬁi@%fx&c of BPRRBG as the

nmbodi nent of present 1 nvention.
dqfﬂldt beerlif abso oab:e fert the gaktehd shepli fed Ihlpstlratlcmezmdmongcramt narration.
Wi | | w escri bed. in details i.n referen
T prasB8aE e, RETE erivisr Dbl Turl whealiBa i hed BBid o those
sﬂea;lﬂaghed 11, the bearer optimzer plug-in wll be
automatically | oaded, and then display sel ectable
[0p288t or s fﬁf‘tels%lleélécllh?g inthié bisypsel esiabichieators; therlbapar @ptimézer program

BN T N ERFE N N pe—

bdagdras Cyresenth eﬂmeﬁﬂsahﬁlaﬁé SNireRRb dBViZEls Wekdtionglt \@ftlﬂlﬂ?beal er; when
the avail ability of supported bearer channels withi

onerReaIIS| SSRP AU i mogRs st e Wichie Hayiee shalg te watmect with the
In#éqﬁetgﬁa@ﬁlmlé? h%xﬂé?t mE@Bléﬁ)rngf{] 'rﬁ)r&gntcﬁl%?f&g am will proceed

I'S to be appreciate cho

toauhkyk haeththethesA AN s piebemllicf(noe dd:thﬂlﬁhcﬂamaﬁ@r)aﬂﬂthe Bluetooth is
prgé%%\éﬁ e&éza?ﬁ réfglﬁtclhgc k wlllgthc?rqtgé %Iluetoot}tl ggl v%r gllegv«?orgf}\ddless 1§ 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 A1 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



default bearer is also only for the sake of sinplified
illustration and convenient narration. The practice

of the bearer optim zer of the present invention is

not so limted to those specigics. [0029] After the

user has input his selectable factors, the bearer

ng 8%% g'rztztg nﬁfr%ggﬁg‘ss(gg{k??¥§) M]ﬁ{eqﬁ eéxtlc!; %baﬁéigﬁ%alﬁgégtthh%e{vex, check A4
th?é‘rer anespobdmpencsiae(RegRdd) is rdckiveg dve tHRAS, tWitre the ES receives

58, LR o SRR o AR e R geback fo the
pARMICRedre @R 11@12&10}?1%2%?06316M1519 1*15]&16 lk%%lgﬂ; 53 er}/e'n@ec{ E§/ The Internet

bear er channel | uet oot
cppizagtiam ik IBlugip oibewtng tle Uhecstampemhahe t']FestM\tgAbhaI RespMsg if the

R ERED bk i L st Prab BRI b viom il Ijgragtia ot possible

it he RBkpelkeqt hotsﬁ'arc\éﬁ/’éd %EHM%E Khé\@jﬁéié&h' Sr i 8SeMvorld fonnectivity is
[f the Bluetooth Server Network Address is NOT

apyeas ehBlugtergh gs ot suppwittd withte dedwireless dentes; iand thé proceed from

50 0 A6 T HEb PRafiRRRSEHRNEY “T0050) 17 The.

[dBBuet oot h SRervemniieiz gl 16 B8 B1essoth ntBineb&hecthi¥, the program next

gramw ||l execute the fol ]l ow n}aﬁwgerau ons as
@fﬁgwﬁﬁ ivhethessthealV LadY és preseat Alf the &V e NG present, the program will

SL?L{;I'IE}I &?i‘ﬂ ﬂ'?é VFJJHN %?t\éfn%? éo#nrég‘ltx E%%H{ f en{hé#/ ?&ZL&I{/I nn%tion to the

uetooth server,

Iisamdiik dbhpdsBb)e, ti me- st anp and send A3 the test
in step 12 to an

T ted 8
“’gﬁgzg?ﬁ; &gﬁéwf%ﬁ 7 Perern e o eREwill peceiedhefellsdeg pperations
a§§fo‘éﬁ1r1n 13hegk ¢ d%1mmé3§#'§1% nﬁn{l}:a@lswﬁ Wreﬂ@s? i?ﬂg%gewces connected to

RespMsg) is received from't wher e
theeramw_éscesls reinT € AP Mscplcidan dﬂat}&SeffdmevR@Spd\ﬁ@th &Mﬂ txme -stamp and

Mg k th
ST PR TS o] GUN S| CERAEG) T SOl e Fapasiey Server (ES) on
tll@ﬂﬂ&ﬁh&ﬂﬁ@@lﬁbWLm APt &l0RIB4 GABAEEL Iy %g}ﬁaﬁgghl\i@ﬁé%o(tﬂspl\/fsg) is

using the time stanmps on the TestMsg a
regpized Reonp NisgE$ swheeehy E8; recaned deledVsh agenBlatsttboRaspMsg, and

t th er.ne ossible . if no
GEEARRRL Lkt BN Pinh o e i B Rt Boiptices Gromams celculate
BR ﬁié@fehoﬁ@)ﬁféﬁ@ﬁdeﬁlﬂym hé PuterBBSRRhe@on %llaUWLQQ(I Rising th9%me stamps on

orted within the wirel ess device; and then proceed

Y
thf3r FitMset #ndaBeapdspaf tthe SespMisB srageiveds seuclaboRs that WLAN
| h et.ooth Inte
c%%%ﬁé@l&t@&l}ietelrm&{fﬂmé@ rsgtr)rl%?]fe x!)i( ﬁes&ah}fs&ég ng ew}é?c{]léq,cawﬁ dhe WLAN
seWWeAN mcSwpfkeaefh%ctnhfy is%sé&\ﬁ%hd thel@Prode@ S8 Rtep 1N discussed above
([)3 %% amw ||

from both BS and B6.

[0033] Alfter 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



sunmmari ze 17 the WLAN Internet connectivity concl uding
that WLAN connection to the Internet is not possible.
[0032] If the WLAN i s present, the program w ||
execute the foll owi ng operati®ns as shown in FIG 2B:
determi ne Bl the nunber of peer Wrel ess LAN devices

PYe6! erkck T4 M%éﬁg‘%ﬁg%%i@ﬁg lﬁc%%%S(ti{Ag%M a}%)gg gweﬂ}gﬁ é@%} the ES,

the effective ba
vithigre ﬁleéiS resisagts IcTedigVgg)ergentedteapMsp, aitdetpnégtatnp @ﬂ send the

S t he |.nt. t t he WLA
% kol fs DBt gt Cnptogt s shkyiatt £ e latency
%;M@&i Hy 9 Fn'i’&n@%m%@ﬁ@n the GE’%S’/?G%SYI‘?% thd %me (sjtamps on the

Msg, generates the RespMsg, and
TQ@Mﬁgtalﬂé FR@BME@ if thaBksit\dsg #ecqeived; conchelay thapGPPcB/Be?r connection

{ L e
U O RENE R —
n¢therd estddggviants MesMed ihkn bR cRe sB B th BY SREBY 8 summarize 19

concl ude B6 that W.AN connection to the Internet is
GF&S/%ﬁé@PmebcqmeW}’ﬂRespl\/lsg is not received because the

N ser N bsent n _
0 @ pr ocgg{ esﬁ\‘?[%%? Jr§ %p&oé:ut Jgoseé %’rsi’bg%twaft‘?sotﬁ? %gttﬂ query the
mBSbam‘f BBRS[/ Q@B 3der ﬁf&ﬁtﬁi’n the R lin Zihich thé héieWeANe is connected and
| nter net connectivity, the programnext proceed to

sEEsio @ Respopsi YesrassdiResmlYlse)i backstoabe wkegtin. Hapmaths, the effective
bﬂ}aﬁ hﬁa MG &oorstég@ qgalg%agﬁ»ga'i& RE QUSRS ﬂlg%fgﬁeggtleSPE}PRS /3G

ave EIt er services aval

ratkest frofit theTheloo dnklesqpiloisamfwinkdtioaxeut ® tHaeplhiglih ovikllg the same
fies Cl TestMg

Rt i S AmB e o . Rt oo D el igt o Jhndlodiecisge stamps
fa@ﬁﬁa\i@%ebdé]&l%ﬂon o Al tﬁg% dneca%d g@ﬁceetiq ehdde g%xﬁcgﬁgg%ogﬁ he mobile

GPRS/ 3G tine-stanp sen ete
de(VT@tstJNBg)thgéH&&t/édB |servscteepT 1@ TesiMay BngediindoBerBiasbooth’s and

he | 9
BRI NN - ES N W
iAo A8viES seriti®yand HfrdES ISR t}ﬂ@ patd BPGFR%%"@ Qlalg]%es

generates the RespMsg, and tine-stanp and send _
083 pMVsg bkd the ptmarplcagsqhdaﬂ@eaa e sﬁmmlm gatecpddyrtheplug-in and

ot N N nd R e Rl Bl TP RRE B FBEURL keyed
intgshd/bgr asidg Resevhgnl ibtarthe RespMsg is received,

conclude C6 that GPRS/ 3G _connection to the |nternet _
[0936] not podsiope embpdimenRet feyesest yentiat elugetn watiawsdo monitor

an'd lcgﬁ%e%/\%@cﬁ BLALE wSuld gﬁisﬁf @E ogapn %é % c|t01 spr:;regqru;argg gﬁé‘usm

en procee from 0'S
{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



GPRS/ 3G I nternet connectivity. [0034] This Test Msg
serves three purposes: First, it activates the ES to
query the nunber of GPRS / 3G users within the cell

in which the nobile device isigonnected and generate
a Response Message (RespMsg) back to the plug-in. From

HylsS ST §leligiet fh\é%%stgﬁﬂgj;f\é s Irt?‘m‘t eﬁﬂ% ?Eﬁ&tigﬁ%@%ﬁl@g&currenﬂy

it also activates t o query
3rdafimed Sy siom ttypes TRlvewotnGliss n W ItAIN lienf, end @R hackieho MTYPE

Res

kP PacsSheho il §F e B oA robPaRsa C oM CopRg message types
atd: NBucyy AMRIMsh aGdt Bt ot Rgatc@bs vl (ﬁfehpfh E}fe }{1&9 Egﬂﬁg-fnp Response:

time and hence the | atency experiencéed
P@éﬂM@% thas wild) be beneGREREDLY tIBES replydo tﬁ'thpiugest 8/bigs fs STYPE allows

SO B PO B AL oSN s 5 s o

m@ﬁdnd‘cbawer R Bid&or MUNIET alefw LNt maHos 6f YaryBys &ihi%essages There
current cell and the rate of GPRS/ 3G charges. [0035]

isTh@ Rra- Al el dgrrash fob HsoMESSACEE figld meem thel ¥s cogent will be in byte-
3Ry 6L P ol NS BRI BT Lot BBOUENE i 28R Ry sen.

[CtOh&] URL ké}he@rogmmb(}antﬂftelnu&ﬁéd @8 Ngbrh 1b¢¢3hioﬂﬂb device running the

bear er [(}& I n one enbadi nent of t resen
Sp/ﬂ‘@éﬁﬁlt ﬁ)gn devicesomith pthes Qcapbi ﬂwloy%with these functionalities
@h%&l LESHRL G arer woul d satisfy the optin zing
actorI?L ? Irn\cla‘lgf}lg‘rhegﬁa'by a user. [0037] Now there is
[09rtvi ded ik ixﬂelpmsblst infertioa Haebtemnbssdgebwindeference to particular
ble for_ the present

ondi n Sui
emRRIY e‘g}%ﬁ"“ﬁﬂ‘{ et theesmRRGIAE REsPNBERtRICaand that the
A Y
i g [ g R L .
bé¢dostedappafdnt ¢s thwsehivng @dibity skalf trethe drotd déivhi thy ptehent imvention

rt LENGTH the |
P R e G B MR G RS ) P tncampgRSaigyig the sprit
a@Tyd%lfae&ﬁQﬁé k@end MOeHYcH. emcédfgﬁlgi)h dhe 's&ﬂemﬁ réslaﬁt invention is

plication. There are currently defined syst
dqsy;pl@gd B det eppenderi datms ARANS Gulpenttgad drydtl@:’RSegoﬁ@ description.
Cient. MIYPE defines the nessage type that the
application is sending. Currently defined nessage
types are: Query: TestMsg that will be generated as a
query in the peer's plug-in; Response:




RespMsg that will be generated by the ESto reply to
the plug-in. 8 bits for STYPE allows a definition of
256 types of devices. Current design specification
defines 3 types as nentionedlabove. 8 bits for MIYPE
allows a definition of 256 types of nessages. There
is no pre-defined format fOLAIMS MESSAGE field except
that its content will be in byte- array form This
rovides flexibility and scalability in the type of
At €Ainadds’be sent. [0040] The program can be
installed on a conpatible nobile device running the
Synmbi an OS. Mbile devices with other OS can be
1. deplﬁoyx@de&sﬁfbﬂbﬂabbﬁ@a fuiebdss dendtdstwids mulpdnbdang cham@tsamselect an

.S av 4] e the present invention has
op{num t}obgéLW !)x?. \é\?é]@@ntegrqr% ﬂﬁf’amt‘?r@ﬁtl p wireless networks, said
pr&@gq@mﬁm@ it will be understood that the _
enbodinments are illustrative and that the invention
scopuitsgnioto s witelass tledce fleaatiaticwas drelictimnthe opfimum bearer
sent, i nvent. wi Il beconme apparent to those

h
Ch%lg\% ﬁ&g%t@&?héﬁgnsgﬂqa in the art to which the present

| NV @fdphAfle a RBE ndésAge inTHimat sERhE p?éf@l@&keﬂ'@ﬁ‘é@ct@'is@ws of the to-
consi dered to be enconpassed within the spirit and

be-frapiritied detreast elskeast anevednthicotelectubleo fagttongy fyr, seldnting dhpeptimum
bea‘?{a hhe.dy esent invention is described by the appended
inms ahd is supported by the foregoing description.

11 dEbahiviag tbalvailsbilityad neR@poised Beardr Ha068S vifh@ the range of the
Rgbl ing a wreless devices with nultiple bearer
wireleshdRyieei 1 0 sel ect an  optinmum bearer for transm ssion

of Q&Eﬁmﬁﬂ{ f [H%mohp uhn%gérgﬁtch}:{ﬁr?elvﬂ % %cg(?ng%(/(}ﬁ‘grlr ‘aeﬂz.erélable bearer

said procéss cohprising: Inputt
chamevlsmelngeﬂlcetc‘.;tabd:seageaammrs for sel ectl ng the optimm
bea er

n for data transmtted; epar
2 t BOmif éB%tq “he-Yanshitg ‘gaﬁéﬁ’ﬁﬁ’i"i’ﬂlrﬁ]@c PBHels @'&C@oﬁnd Internet via
the@PARRGT Bk &ldhasnepf the to- be-transmtted data and at
| éast one of the selectable factors for selecting the
opt thetaby the drassmiskianrd] the de{beftmnmnng:dt deta awaeﬂﬁameldl Hz)y real-time

arer., channel s, wi.thin the ran

e HRRCE B pRERU e PTG e oottt Bapefainink preslocted
cheeduddiinéibs BY tihRChd-fghseN@EY daX ahl 2R l1ésbB8R¢ BF the selectable factors for

selecting the optimum bearer channel.

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 channel,

4. The process of claim 1, wherein the multiple bearer channels include one or more
bearer channels selected from the group consisting of WLAN Access point; Bluetooth

Server; 3G Telecommunications/GPRS Telecommunications.



channel s using the test nmessage; and transmtting the
to-be-transmtted data between the wrel ess device and
Internet via the optinmum bearer channel; thereby the
transni ssion of the to-be-trdAsnitted data is
performed by real-tinme determ nation of the optinum
bearer channel using the test nessage containing
pres %Iected haracterlstlcs of the to-be-transnitted

> dat 4 PERECSEES Ploglatn dnwheiein the sia elchraprings atesomsssge prepares the

tes?@xleg‘s%gé Q&ohnﬁ% g)?ttgb %’fﬂhﬁﬁg@ﬁ’}na‘? 'a%ﬁn&l@t -LENGTHE I\/ﬁfﬁ%‘éé STYPE -

Int ct actors are one
MTRYPB. of the factors selected fromthe group
consi sting of packetisation, current network
congestion, effective bandw dth, network reliability,

6. COStrhe aRbcdsy RE &E1n?°lntﬁﬁéreln3the-r§1@pd°%ﬁ in tﬂ%@v@ri’lability of
wherein any of the miltiple bearer channels c

suppgeted dsarey Wbard@fsawhthmbéﬂarrenga: hfitievirelss @I:vecq:) rand eksermimng the
| e be r ,chann

| t
opGhhebierBhEU L Mol 61 ST ERTE AP Sharhelsghrstiine to the

inpned ke édtatde Gttt PGS BRSfoleW My ofdkdtihe %Jbacﬁ%a&%f eha%@el when
Teleconnunlcatlons/GPRS Tel ecommuni cati ons.

they ppclestegrasdirgi sacond gibsosdmi t he step of pr eparl ng a

tes I S or di ng

the NSRTBur e SRR ks Rpie BN SRR Sk phBen, if no,
gdh@ﬂpﬁﬁs&mnﬁhehp&dbeaﬁrdﬁnﬁﬂaln11 wherein the steps of

det nln%lt Fe |Iab|I1 % f supported bearer

chaftHERLegh: fﬁl‘fr ¢ figptgelested tgarchichamek s sygperecs; avkgrein, if no,
gmggw}@s@doaesa%@tedgearbmﬁhhaarer channel by checking

every availab bearer chanhel s according to the
i npgtarpidg g mnbm lo€ cliauts sargedder the setedtbd béanéd avaing;

oper S ach be channel when they are
sel é’gﬁcglgp ]}eﬁfg’ tw%@é‘g d‘gg’nd so on: checking on
whetiie!lstdntifing hiBendflgaht &t RRAAEE (’Pé@@ﬂg@lto lag HM; Q%ﬁgts;erver (ES)

wherein, if no, going to the sécond selected
on thedniertet vierbe salentedoreamhishimnelit he first sel ected bearer

chgneky LS BHRRSEL MRS SR ISR Bl b
cl i eiddidatBgr uRdlabncy hapsigdeed & DRAMGIME&NSIMABtion via the selected
bearer channel using the time stamps on the TestMsg and RespMsg; and
summarizing the conclusions of each selectable factors for the selected bearer
channel;
thereby after all bearers have been checked, the wireless device will select the

optimum bearer channel for sending/receiving the information via Internet.

7. The process of claim 6, wherein the step of determining the optimum bearer
channel 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 channel.

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



calculating the effective bandw dth; tine-stanping and

sendi ng the test nessage (TestMsg) to an Engagi ng

Server (ES) on the Internet via the sel ected bearer

channel ; checki ng whet her a t&spondi ng nessage

(RespMsg) is received fromthe ES; calculating the

| at encyectropier memoed niedivnh evithid eyHie acaRAgesdetddrékécutdie bearer

sel ected bearer channel using the time stanps on the
Optﬁé‘ézteﬁ/%‘)%ﬁ@ ﬁe’é‘ﬁ‘f@’ﬁ@‘i ‘ghﬂe%lumﬁ'ra’ﬂciﬁ’mec%?@“%%W§itti"ﬁ@r optimize

I for the selected bearer

prﬁ%ﬁﬁgﬁuﬁﬁ%ﬁg@?@%%%ﬁ'g[oﬁlsbear ers have been checked,

t he ivpivtteigeinto dewiicbes Wievice sekaetlc tihaorsdpt saleminpearaptimum bearer

hcha lfg)el f?rbsgndi ng/ receiving the information via
¢ Elnﬁ‘FQ ﬁg?t.a_‘?_.e ﬂ’ésnb‘&ﬁﬂsress of claimé, wherein the step
of deipafifg RtROMeRAsOR 4 IINP&AESRing PRABRELI Eﬂz%rﬁéel%icﬁ‘ 9f the to-

every avail abl e bearer channels according t
beitrapsnitied dotd et ableast drecolbthe ysbacfablarfactdne feruseldveing the optimum
beJ ijéh%}%é?g operations: determ ning the nunber of client
devices™ that are currentl y served by the sel ected

beadeternsinangk . avBilabilitd dfedupssrtderéee awhdld withid iHe Bnge of the
.bearer channels, conprising: 13 an electronic nmenory
WIEdt 641t hi n whi ch a mi croprocessor - execut abl e bearer

opt &k : oS I ..t he .
o e e 8 Sliel BPAS, Bl I FhSME vy, gyptable bescr
chamrels usieg thdrestfroéssape; mgl oper ati ons: inputting into a

wirel ess devjce selectable factors for selecting an .

opt [TALRBESa to-BerigAPN D 2 feleen ﬂbf‘ewtf@&ﬁ%‘it‘ﬁ"f‘{e@dlfl Internet via
theRpERANI P& dhesdelmessage in a format containing

presel ected characteristics of the to- be-transmtted

dat theraher the thasamissioneofothe tthdegsinemitted| datd ac penfanfedrby real-time

el.ectin he optinum bearer chanpnel . deternining the
e §RRLG T e Se PRl Bier S ELo-E R i alesoaie ChAR Dygpreselcted
chab @igitiod of fe tobd-@ARESHEPYAE &nd de&ENbAE BE tHeNQIQRIN O WRors for
bearer channel by checking every avail abl e bearer

seleorag Mg aptigeym §earpechaarel. nessage; and transnitting the
to-be-transnitted data between the wirel ess device and
I nternet via

9. The wireless device of claim 8, 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.

10.  The wireless device of claim 8, wherein any of the multiple bearer channels can be

made as the default bearer.

11.  The wireless device of claim &, wherein the multiple bearer channels include one or
more bearer channels selected from the group consisting of WLAN Access point;

Bluetooth Server; 3G Telecommunications/GPRS Telecommunications.



t he opti mum bearer channel; thereby the transm ssion
of the to-be-transmtted data is perforned by
real -tinme determ nation of the optinum bearer channel
usi ng the test nmessage contailfii ng presel ect ed
characteristics of the to-be-transmtted data and at
12] eadtheonielofs titnaces of etdimbBe whaionise tep oﬁ@lep@irigng teftemessage

optimym earer channel ... 9. Th i rel ess device
Pfﬁ‘d%aeﬁ%, SthPETIES RECURINg: e PHEYHS %Wto&g%iﬂ“ -LENGTH -

MBYs £Gef. shes [ getvoss sel ected fromthe group
consi sting of packetisation, current network

congestion, effective bandvvi dth, network reliability,

gfz%ﬁlﬁ%ﬂ% V\%§ g‘(lﬁg Sﬁént en W@erﬁ{ﬂ ?g e\é\ns éggetgémgﬁ\éﬁﬁ%pgaﬂabxhty of
su%@ﬂteb ®cal@POR:nasls vl ehifl eferprkleReddvide. an@lietemﬁnﬂg Bl &ifnum bearer
evj

ce of claim8, wherein the nultiple bearer
chasash b checking eisey available benpirechpeagle pocotding & Shesiabettedesplectable

o T RS 00l AR RS PALD v e o

secbedll end soroumni catl ons 14 12. The wirel ess device of

cl ai g wher he step of preparing a test nmessag
pr eﬁ]ggiC ineg #b W Eaﬁéelg%émm@ cheunchés pmrwwhgrem if no,

goifngrté'fﬁffe ‘secondRen E@N@Iﬂa ﬂ%’?ﬁéAGE STYPE - MIYPE. 13.

e Wwreless device o alm 8, wherein the steps of
det ehavkimgng whethervihi |falti delecteddfeares ehpowt aduppartel; wherein, if no,

chanpel s w,th evvlrelesdevice and determnin
go}flﬁzo @ﬁt msﬁggﬁeégwr&’h%@ by checking every )
avaiphabing themirgber GRaRARY Serd&CHY Gk @ae&t@d bBRed dHARLdIed

selectable factors performthe follow ng operations
f or Cé’éw]ﬁtibéﬂreeﬁffeﬁh@m adegidthy e sel ected as first,

sec 8 on whe

o BRE AN afscudliicse M Bl BBR I TRIVTp i Frzogige Server (ES)
on griIn@ried viahRe wmétﬁb@%r%bﬁﬁlbear er channel; checking

on whether the first sel ect ed bear er channel is

supPsckies WhsHisr arespondinagessagsi(Respsed Hercedveshigom the ES;
sel &ﬁ&ﬁ&h HeSat e%la?r&‘ﬁgﬂ c? G%J gi%afnl?&n&uggo %rg?t?ofn via the selected

cliénts served b héTser Fer chant
beacal chuhiad Usigg tHaaeumé fteeibs ve t}teamm@g dmd qum&sgt ﬁfml ng and
sendi nI% the test ssage (Test Msg) fan Eng
Ser SHER PR E the conclusions of each selectable ctors for the selected bearer
channel;
thereby after all bearers have been checked, the wireless device will select the

optimum bearer channel for sending/receiving the information via Internet.

14, The wireless device of claim 13, wherein the step of determining the optimum
bearer channel 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 channel.

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



on the Internet via the sel ected bearer channel;

checki ng whet her a respondi ng nessage (RespMsg) is

received fromthe ES; calculating the |atency

experi enced by the Internet Ednnection via the

sel ected bearer channel using the tinme stanps on the
wirkkest bkgvsendhBespMage aanehicly mebdazdraptinklLerCRBEatS Wil $n-operation

of each selectable factors for the sel ected bearer
Sei&%éﬁ"ﬁ aPtimprebearss 19y faip tEPpMISESR AeeoTHigoHBe friteRa dredded by the
usdehe wWireless device will select the optinmm bearer

channel for sending/receiving the information via

Internet. 14. The wirel ess device of claim 13, wherein

t he..ste f determ ning the optinum bearer channel b )
16:6 o d R ATRESSFViRFar ST S dioBin e THEAISS dieEe o PP, mobile
phdRewirBRM-§pportSEhaeb Y Mdfre bl §nﬁ%&%&5§'§lc&t%ié ansder

foll owi ng operations: determ ning the nunber of
client devices that are currently served by the

sel earer channel . 15. The wi rel ess device of
) a?‘%g%ae%ﬁ%@éﬁ“ﬂ“? [N SEUFR FOUBEF R zer programi s
i nsh alilekds 8svic@ W rel ess browser plug-in that will be
activated whenever the wirel ess device |aunches its 15
Wi r’é‘luﬁ@%e pitslegesommppicetisy bearess; aedi vat ed, the bearer
opt i m.zer: pr 1Ll o4 D= oper at elect the . :
opt AR BAVR th hERARELA UL BBy B g epgerver vi
Int@nétt thraughptho valéglebyirtless cais@unicifon bbes wh rtehtemSormation can be

devj.ce of clajm 8, erein the wireless device is a
effigiSRlY frapipilled prgieen %Wlé%%séiﬁgfﬁﬁ B (e nRies skerame

whé&l6in B8R0 W& fkgctronic device 17. A wireless
comuni cation system conprising: a wreless device;

mul a1 pleetraite ehaseycoediumi withinowhivhar erisiopardssanexecutable bearer

engagi ng_ser.ver ; erein.t wi.rel ess device n .
optFRIGLLRRHRT it e adiein Ty ShioRrRmatkiobb beser optimize
propihil &xpbgteiiicabB&Sing @FBAbAAL | On bears so that

Information can be efficiently transmtted between

t hedigilpdng ead Hpviting saleetabledactorgdol selectng eepptimama bearer channel;

wher.ej -tgl i rel ess device conprises: an electronic
nen%r%éﬂﬁlg ﬁﬁgngnvl\?stg?ﬁe%’ whi ch a m croprocessor-execut abl e

beadessrminipg ithd ae4ilapilRg LA RupSoried Hedter RUanMEH &L THhBGange of the
. T Croprocessor - execut abl e bearer optim ze
wireless device;
determining the optimum bearer channel 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 channel.

18.  The wireless communication system of claim 17, 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.

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

bearer channels can be made as the default bearer channel.



program executes the foll ow ng operations: displaying

and inputting selectable factors for selecting an

opti mum bearer channel; preparing a test nessages;;

det ermi ni ng the avail abilitylef supported bearer

channels within the range of the wreless device,

determ ning the opti num bearer channel by checking

eve avai | abl e bearer channels according to the

0 nph%?e‘ﬂ”%@?seﬁ?%ﬁluéwﬁ%‘?ﬁ System a@fg chapm nkiyi quﬁtg the multiple bearer

chdrfﬂ%f%ﬁﬁ@ihﬂ@@el%@t% h e Wu ec!oﬁ?@tn?%}ﬂf ;‘fzﬁLﬁi‘ dA!:cFﬁ:E§ 01%, Bluetooth

via the optinmm ear er ch nne e wire
SexverndhT datdnomusigsticewiGHR S Telecommunishtéongi n t he

sel ectable factors are one or nore of the factors

sel ected fromthe group consisting of packetisation,

210Ur 'Tﬁ@twmdi‘&ts%fﬂﬁuﬁl%hﬁ%ﬁts?&&n &f (fiﬁﬁ{ 'l'Yewf?&Qqu’l’hg"s{éR of preparing a

network reliability, cos ype of content
testrieesydgeepisnares dheninit cmbisoge Siyeftrémgofo theaifotiobng vibenai START-

L YRR e A A 2RRET PR 1620, “he wi el e5e

comuni cation systemof claim17, wherein the rrul tiple
bearer .channels include selected fromthe %s
con?h%MIW&S%FOWWCAﬁ%wt% ohetairpl IJewbercin t etepe of dg@mining

o TOhSAORIAP i OSSR SSAIIAL S 808 i Wi
optghep lnffarant@pamechglgaevet}eat/almses ageeptiemacie acthdidgest the inputted

e _accordin the foll ow ng format: START-
scl% CtopERARsm ¢ e o@ring quesatipns for eagly beappr whensthey are selected

as GRIIEUINA Bk 99 ogy St em of claim 17, wherein the steps of
determ ning the availability of supported bearer

cha¢leekiggwint whethehthewfirse selsged dearee chashel &t pesdnni Wherein, if no,
m bear geqrgy che king every avail abl e bearer

opt
gom%gotll? sgcogggg]]eatleﬁ nputted sel ectabl e factors
per &Rk @ \ﬁ/ﬁ’éth&%@%&@@k@kﬂ%@éef‘ @ﬁan%@pﬁ sggngfrﬁeﬁ WERin, if no,

they are selected as first, second and
gm%&@c"klﬁﬁfg‘foﬁﬁS@@ﬁ@?%bﬂarﬁmaﬂmﬁlst sel ected bear er channel

so1 SFRRL R Ertisals vea e Mol BFrE e 1 ¢
sel ea:lt:ﬂdtlbgﬂfe@ffeeﬂilﬁmldwhc&hSupp0ft ed; wherein, if no,
time-stamping and sending the test message (TestMsg) to an Engaging Server (ES)
on the Internet via the selected bearer channel;
checking whether a responding message (RespMsg) is received from the ES;
calculating the latency experienced by the Internet connection via the selected
bearer channel using the time stamps on the TestMsg and RespMsg; and
summarizing the conclusions of each selectable factors for the selected bearer
channel;
thereby after all bearers have been checked, the wireless device will select the

optimum bearer channel 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



going to the second sel ected bearer channel; querying
the nunber of clients served by the sel ected bearer
channel ; calculating the effective bandw dt h;
ti me-stanpi ng and sendi ng thé7test nmessage (Test MsQ)
to an Engaging Server (ES) on the Internet via the
selsahmetfedobe;wrﬁm@ haa figtlier FHBEKINEOPMRRIOAS! dRerfBSIREHE Mdmber of
nmessage (Resp is received fromthe ES;
gk denr fgar? ﬁléanélcYéﬁE‘S?dé’%ﬁb‘? sedprsestbasyer channeht er net
connection via the selected bearer channel using the
time stanps on the Test Msg and RespMsg; and
24 sunithe i wirelgsst dvenmomchtitsi synsermfofezﬂmhl 2] ehe@hl ehe B&traf Sptimizer
for the s bgcted bearer channel ; er eb after al
PSR JF IR ol A EE KB o v PR STEBS pEGvaled whenover the
wu%ﬁ!s@@&w&@%un&ﬁ:ts lifd %ﬂ'é?&@rb%w&l?atﬂ&%hz()%e activated, theﬁ) arer optimizer
sendi ng/ recei ving the information | nt er net 5
proprean wivtle lieoperatiomselechttho ropsiysime rheafer cétannel2tyr dier gamsmission

of.. determ.n t he opti num bearer by
accgﬁ(gg% Qh% 895”?&91’ Vdﬁ?%@?@eﬁé%ﬁer channel s according to
the inputted 17 selectable factors perforns the
further foll owing operations: determ ning the nunber
of Tae verplesysompBication syytemodiclaimt 1% werae thaoyireless device is a

PDZ\glrrriﬁir%Feg c?%;]%ére(sf Qgﬁﬁomﬁa‘?‘)ﬁ%k\/\gﬂ%kg ﬁnc{ ARy B’Egﬁl‘éﬁs electronic

desapd.i m zer programis installed as a wirel ess browser
plug-in that wll be activated whenever the wreless
devi ce | aunches its wireless browser; thereby once
activated, the bearer optimzer programwl]|
i n-operation select the opti num bearer channel for
data transm ssion according to the criteria provided
by the user. 25. The w rel ess comruni cati on system of
claim17, wherein the wireless device is a PDA
nobi | e phone, wirel ess-supported notebook and PC, and
any wireless electronic device.



