TCP OVER SMS BACKGROUND OF | NVENTI ON FI ELD OF THE | NVENTI ON [ 0001] The
present invention relates generally to data comuni cati ons and, nore

parti cul arfwg.2odsm7€8t @ communi cati ons usi ng Short MessagereRinghER470
(SM5) transport. DESCRI PTION OF THE BACKGROUND ART [ 0002] Short

Message Service (SM5) transport i ery| commonl y avail abl e on
nobi | e devices for the purpose 8?523E§F§§5§ﬁ§rt nmessages between such
nobi | e devices. This service is comonly called "text nessaging."”

Typi cal ly, the nessages conprise a few characters of text, the
preci se nunber dependi ng on rticul ar_en in hene used by the
SMS i npl enent ati on. [000§$&éﬁggﬁgﬁkﬁﬁD€$EiNﬁﬁﬂﬂﬁgoiﬁB standard is
characterized as a "best effort" schenme. As a recipient of an SM5

nessage Wi Il not necessarily have the receiving nobile device turned

on or connected to a service network, it is not possible to guarantee
delivery of tHHELBNE FHEINYENTOMNe recipient. An SMB i npl enent ati on

wi ll typi cal gogigtry dehl BRkde ifehibPiebholl e Ry it SrafaREARRE S
with "best effort" practices, and may optionall'y provide a nessage
sender with a recen@tmoggrriduariBVe dais sameuniationscseps$hart Yestage ver ed
to the recipient.sggmg%gkg t¥B.shoul d be considered unreliable in any
critical application, as Eﬂerepls'never any guarantee of delivery of
any particul ar SVMS nessage. [0004] Accordingly, what is desired is a
net hod for eRsgddR@TIENIAPTEEIEA bV eRGIRID d@f@ usi ng ubi qui t ous SMB

transport services.

[0002] Short Message Service (SMS) transport is a service commonly
available on mobile devices for the purpose of sending short
messages between such mqbilé devices. This service is commonly
called "text messaging." Typically, the messages comprise a few
characters of text, the precise number depending on a particular
encoding scheme used by the SMS implementation.

[0003] Message delivery in the SMS standard is characterized as a
"best effort" scheme. As a recipient of an SMS message will noi
necessarily have the receiving mobile device fumed on or connected
to a service network, it is not possible to guarantee delivery of the
SMS message to the recipient. An SMS implementation will
typically retry delivery to a receiving device in accordance with "best
effort" practices, and may optionally provide a message sender with a
receipt when. the. SMS . message. is. successfully delivered to the
recipient. However, SMS should be considered unreliable in any
critical application, as there is never any guarantee of delivery of any
particular SMS messagé.

[0004] Accordingly, what is desired is 2 method for ensuring reliable

delivery of data using ubiquitous SMS transport services.



- 2 - WD 2008/ 076293PCT/ US2007/ 025470 SUMMARY OF | NVENTI ON [ 0005] The
i nvention includes a conputer-inplenmented nmethod for establishing a
reliable, bidirectional conmunication-pathway for arbitrary data

bet ween de¥YPE8OFR93yr appi ng a TCP message in an SMS ne8SHYa2007§a+70
met hod i ncl udes the steps of form nﬁthe TCP nessage, encoding the

TCP message in an SM5 nessagd VBMARIYHiGQF Y YENTIN i ng t he SMVB

nmessage, and sending the SMS nessage over an SMS nessagi ng network.
The SMS ness i,ncl ud a_header. denoting the SVS nessage..a

TCPI VB moesdfing ¢ ndrereoit iediisLe SublEratBraes HiaRR B
further includes astablighitigera pelaglearbipia@tond compinisition Paboapuioer
usabl e nedi um havi conput.er program | ogic rec ed thereon fo
enabl ing a proces$ f@%’%“ﬁg‘a’f’ Vﬁ%%@’a%@pPﬁgéﬁ&g\Be??ég%‘é‘g"é‘.s Pe
comput er program |Qgideel Mok WG dandlhdsithd Qﬂi’ﬂdi‘@‘oxﬁﬁﬁé‘ﬁmefT@P gaahtd ng a
processor to formthe TCP nessage, an _encoding neans for enabling a

processor to encodgcading tepTiBsBstaes in 4n BB messagr enedingd famat,
formit, a second fginfihaghdTBRIP nldlaee i oHfind G ARRS WssdeB df T ! e

SM5 nessage, and a sendi ng neans ena a processor’ to send the
SMS nessage over aMSNBessegnmgichprket Wbe KSMShmeShB mdwsiegea iheedendes a

header denoting the e as a TCR ssage and.the encoded
TCP nessage. [Ooog]em?fl\{/g tﬁ@en Reite-tili 84 i%wmﬁsé%ﬁ@ tgesei}%cfdgﬁn
capabl e of w appi Mg Pamdsskaressage in an SM5S nessage. The system -
includes a fi nmodul e, far form the TCP nessage, a second nodul e
for encodi ng [[@iﬂ TCP n&é‘gd@%e‘ﬁt‘ﬂnatﬂg%“ﬁlﬁggaﬁéoﬂ’ﬁﬁﬁﬂiﬂﬁ%grf“ﬁrPfﬁfi‘,“’ta
third nmodul e for femptisigg bRemBMer HRBRAGRIuM ALY EQhlidt ﬂ%ﬁﬁﬂ%ﬁl/gﬁi@r

e

sendi ng the SV msssg%gl over an SMS nessagi ng network. /
nmessage i ncl udes ac99EddhereRinior panbling a PSS Spiie YgaR 2 & Panqusgedvan

message and the ergpsigsLel %@%gﬁuteag%%wfgéﬁgh&aslfﬁﬁsfoaﬁq% g

advant ages of the present “i nvention, structure a
operation of vari owgnefiscaihingtaprotesyosdd formrthe EE andstred, amerdediaz |

bel ow wi th refer e Rfnd fbr%ﬂ?olﬁ%%%&@%‘r Wencode the TCP message in an SMS

message encoding format, a second forming means for enabling a
processor to form the SMS message, and a sending means for enabling
a processor to send the SMS message over an SMS messaging
network. The SMS message includes a header denoting the SMS
message as a TCP/SMS message and the encoded TCP message.

[0007] The invention additionally includes a system capable of
wrapping a TCP message in an SMS message. The system includes a
first module for forming the TCP message, a second module for
encoding the TCP message in an SMS message encoding format, a
third module for forming the SMS message, and a fourth module for
sending the SMS message over an SMS messaging network. The SMS
message includes a header denoting the SMS message as a TCP/SMS
message and the encoded TCP message.

{0008] Further features and advantages of the present invention, as
well as the structure and operation of various embodiments thereof, are
described in detail below with reference to the accompanying

drawings. It is noted that the invention is not limited to the specific



drawings. It is noted that the invention is not limted to the
specific 3 WD 2008/ 076293- -PCT/ US2007/ 025470 enbodi ments descri bed
herein. Such enbodi ments are presentedsherein for illustrative

pur poses oWPi"“sAa?fPftuona| enbodi mrents will be apparent FWB@PE‘&??O
skilled in the relevant art(s) based on the teachings contained
herei n. BRI EF DES@lbléitﬂn@dtsCBesfHEea)Md\I%t{cﬁO@ﬁl}dﬂhaerae Goenpacsgnted
drawi ngs, which are in rated herein

speci f ot on. i | ot SAMRHELT RUEHE Prbermddiomal Rt ent ke

t he description, fappztrla;ﬁrto ey skﬂle&erﬂﬁer]et'dIEa@(rs) baEPbe stheatachhins

I nvention and to enabl e erson skilled in the relevant art to nake
and use the inventBA™ g?fp’@'] FIG 1 depicts an SMs conmuni cati on
system in accordance W|th an enbodi ment of the present invention.

0011]FIG 2 depicts ne rk_in_ac nce with an
Eanbod? ment of tE\e pr@Wﬁ&gﬁfON b\ﬁpTHEDRAW(_a}

[0009] The accompanying drawings, which are incorporated herein

and form a part of the specification, illustrate the present invention
and, together with the description, further serve to explain the
principles of the invention and to enabie a person skilled in the
relevant art to make and use the invention.

[0010] FIG. 1 depicts an SMS communication system, in accordance
with an embodiment of the present invention.

(0011} FIG. 2 depicts a communication network in accordance with

an embodiment of the present invention.

[0012] FIG. 3 1illustrates the standard TCP header format, in
accordance with an embodiment of the present invention.
[0013] FIG. 4 illustrates a TCP/SMS message format, in accordance

with an embodiment of the present invention.

[0014] FIG. 5 is a flowchart illustrating the method by which a
TCP/SMS message is created and transmitted, in accordance with an
embodiment of the present invention.

[0015] FIG. 6 depicts an example computer system in which the
present invention (and/or components thereof) may be implemented.

[0016] The present invention will now be described with reference to
the accompanying drawings. In the drawings, generally, like
reference numbers indicate identical or functionally similar elements.
Additionally, generally, the left-most digit(s) of a reference number

identifies the drawing in which the reference number first appears.



[0012]FIG 3 illustrates the standard TCP header format, in
accordance with an enbodinent of the present invention. [0013]FIG 4

I 1lustrat / message format,-4n accordance wt
enbodi nenﬁ§8%0%ﬁg62§ esent invention. [0014]FIG 5 is a? ET’H&@HE?ZPWO

illustrating the method by which a TCP/ SM5 nessage is created and
transnitted, in accordance WHTAMEEND&HICGRIRTIONt he present

I nventi on. [0015] FIG 6 depicts an exanple conputer systemin which
the present invention (and/or conponents thereof) may be inplenent ed.
[ 0016] The present invention will now be described with reference to
t he acconpanyl.ng dNiW)I@IﬁCTIIONt he draw ngs general | y, |i ke reference

mbers i ndi dent f.unct | l
i 1 onal |y IOBCHer al | §ORPRESAUPE SHESciplh ERE) MBPPaE Tt SREE humber

identifies the drawen®filiaiighintdéhdietedi@ C Fonadampld iths Trappear s.
4 WD 2008/ 076293- - PCT/ US2007/ 025470
Control Protocol (TCP) defined in RFC 793 is designed as the basis for
reliable, connection-oriented data movement over the Internet. TCP
defines precisely how to obtain reliable delivery of data, where the data
is received exactly once and in the same order in which it was sent,
when utilizing an unreliable underlying transport, such as the Internet
Protocol (IP). According to the invention, the ability of TCP to
provide integrity for data communications can be extended to other
applications.

[0018] The Short Message Service (SMS) transport provides a
ubiquitous communication means, often usable by cellular phones,
personal digital assistants (PDAs), and other mobile, hand-held, or
portable devices. Additional devices, such as a personal computer
(PC), may also be capable of establishing SMS communications, and
such usage is not limited to mobile devices. The original intent of
SMS was to enable users of the aforementioned devices to send short
text messages to other SMS users.

[0019] As a typical SMS user establishes SMS communications using
a mobile device connected to a wireless data service, there are many
variables associated with that user's availability on the network. The
SMS user's device may be tumed off, may be outside of the user's
wireless data service area of coverage, or may be susceptible to other
conditions that can result in the non-delivery of an SMS message to the
user. SMS, by design, does not guarantee the delivery of an SMS
message to the intended recipient, but will instead perform a "best
effort" attempt at delivery. If implemented by the particular SMS
system being used, confirmation of a successful delivery may at best

comprise an SMS message transmitted to the sender indicating that the



DETAI LED DESCRI PTI ON 1. 1 NTRODUCTI ON [ 00171Contruni cati on
specifications often incorporate the expected level of reliability

into their ' or exanple, the Transport Control L TCP)
wg‘é@s%ﬁgﬂz Fg?hgﬁyﬁjﬂozgll}gp

defined in I's designed as the basis for reliab
connection-oriented.data novenent over the Inégrnet. CP defi nes

preci sely how to GMYH WA mads) &opsimiipe Fspsens: deltvaly ofoF sonffmaligta i s

recei ved exact!ly Qmggagaidalédind:BBard@b®. order in which it was sent,
when utilizi ng@an unreliable underlying transport, such as the

I nternet Protl8®A (1 F) FIGckdHutigtps . exempiany SMS sammupEatign Fystem of

TCp Lo provi de | n6e! Mokl SIBACBATTAAR ANS. BT\ DRAGH SatRd O

ot her applicati ons. ort ssage Service transport
provi des a ubi qui tlodsamsblfithniespeciivaty. nhEemgingfapplicatisiab02a pryvided thel ar

phones, personal digital, assistants (PDAS and ot her .nmobi

hand- hel d, or por&ra?g]eg ogﬁgqrccé%a. 103 fdi él\ldgr{ﬂ%ﬁ%?gvc?ncgg,gﬁ%ﬂ%‘ﬂceai(?‘ta? for
personal conput er tfaR&hissiomyverklieE NS seagabie ofa ceBhiatidtshikngs Sivke
communi cations, a uch usage i.s not limted to nobile devices, The
original intent NG BTG Py cesirsity mlaegioe el B drciiel ohe
devices to send sRedémtm@eh, ARESRIGSd & LG willB MEQhSing lBRIRL6S a
typi cal SMS user establishes SMS conmuni cati ons using a nobile device

connected to a wi l@fessCOaatwilldr in dle relneang axisewithrappigaieicaliiagsthe
associ ated wi th tRhat L3Ghe et@r}éf]é Isafk hitdidéa 99 af‘%ﬁulﬁfh blc, ald FurnldP
of ', “may e of t

user's device may be turne e outsi e user"s

wirel ess data ser viat¢hecanetileglevoey me aghy, illustratimg obpossiboeptini@tion

ot her conditions tdh%tc cari;nres%idgﬁ inn1 tShe on-ﬁ\e{gi voslrgﬁ ofat%n sSNtB
message to the usér: “Suvs, " 15 TESIGH, “HOE Aot gual ARt @ RSYE M ver y
of an SMS message nidsdgiig applienidas 102chpd ¢02b maythevdxketutédsh adelC per f orm

a "best effort" attenpt at.delivery, |f inplenente y the particul ar
SVB syst em bei ng FHEH COWBHNE FGeonio? W'&E@E@ﬁfﬁ/{géowaﬂﬁ? at

best conprise an ghfeEIPDAGaIskT aNaiitd g0l Rilf BRes 8NEBIg b ehalidHd
that the 5 WD 2008/076293- -PCT/ US2007/ 025470 delivery was made. For

simlar reasons, @ePstiding apthoptrextantsrageaioirpessasing aplicational (s andt
guar ant eed. issue a command to send the message once it is completed. Messaging
application 102a forms the text message into an SMS message, and it
is transmitted by device 104a through SMS network 106a and cellular
network 108 to the recipient's SMS network 106b for receipt and

display by receiver device 104b and messaging application 102b.

2. TCP/SMS NETWORK TOPOGRAPHY

[0021] Although SMS messages are typically plain text messages
manually entered by a user for the purpose of sending a brief note to
another SMS user, it is possible to generate the contents of an SMS
message using an appropriately configured computing device. While
the format of the message content is determined by a particular SMS
implementation, the message content itself need only be written in a
manner that will presumably be understood by a recipient. The sender

and recipient of an SMS message can therefore be specially configured



100201FIG 1 illustrates an exenplary SMS conmuni cati on system 100.
Messagi ng applications 102a and 102b aq[,e run on nobile devices 104a
and 104b, PRfbiys! Y. Messaging appt®eation 102a proyj ,

f ramewor k {V@? @@g(%?ng an SM5 nessage on nobil e devi ce\]ékfg@gm?]@gzs”o
transm ssion overéjtgh.e SM5 syste 1%861 to cel | ular ne rk 108. The
SMS nessage is rec&'NEH HYINDbPH eSHEVIEC NG 0 A CHNE HECORRS CBESSEER5

system 106b, and phe&sRbE&Hy b&hdcks& W thin nessaging application
102b. One skilled in the relevant arts will appreciate that the

i nt er medi at e A3 2)or k i §1GoR lpstratesda tngtveprke 20D (daarble exf vigknuBgating
furth that th il i irk | t i
urther tha e nRpblfe 4o E‘gg’égf &e?g{nysﬂdg déﬁg&rrg (% @%‘ﬁ%@’g’%ﬁ%%e

communi cation deviceS. In an rtron exenp ation
system nessagi ng sapplimeabérangeftOed teaasd TEF2 vemdM e oo KECRSENS "hrina PC

System 100, & useroBritss i eanr R eHPEPRa T R orA SREFAR or s
constituting a shaidssdging deviceszde hadtaccebEESAGbMGARMIdC Bilt 0Malfd2a and
i ssue a command tq send the metf&ﬁge once it is conpleted. Messaging
appl i cat i on 102a ot H_enw?:&ne&l %?é;;@i&ﬁeﬁsiéﬁfs%%&k%i i
is transmtted by 1égyso® Shghfd! Q¢ b Erbl rREGveC alNigl ar
network 108 to the recipient’ sgr%I\/B net wor k 10%% for recei pt and

di spl ay by recei va&Rcsgregs @001 ovED agigilarecosuaimeation pink 2a¢%.oPneokibled 2.
TCP/ SMS NETVORK TeP i 2 AR R B SERAGIR 208 e bRl | Y
pl ain text messages nmanual [y enter y a user for the purpose of
sendi ng a brief naebvarp oxeroviner SBMBnesages ard trarsmytbesls inghdirtgp bgfemer at e

the contents of an. S a usi ng an..appropriate C i,gured
conputi ng devi ce. QW%F%e{ytaﬁu@e ?%i?%tt °bf (fe%l@gprré]s‘? ¥ul3 céﬁ? esﬁﬁlfefig“ fhe
determ ned by a pa¢levawlags vSVSuithg! appediacd thancorhienisBisade meewdrent

itself need only witten.in manper, that wll presumably be
under st ood by a rggpﬁ_feem%‘?ecﬁ*ﬂ%mg%‘ﬁﬁ’e 18 JeRGrIpQn W@’ﬁedg'lef%mg‘f\?@lﬁ%ssage
can therefore be spgieé abaywlPiRbicolly 8 as @ Qs ABNEHARROSnd messaging

- PCT/ US2007/ 025470 devi ces capabl e of sending and recejving encoded
nmessages under st odaviss 2621 wilhdynicatly act ap2 amesfage recqiver for pypesss #f
network 200 capablig,sghti&pnmuni cating using the TCP protocol over an
SMS network (such functionality is sonetinmes herein referred to as
"TCP over SNVH0823]or " T@PAgMBiance iwithagt embadioeninf theapresanb adientént, of
the present inventd - i ng. devi ce. 202a. ha s to
a comuni cation | :;Ilr%?? %?all%ég ﬁ/ﬁg‘g@?i%@% gassi ((?;a#g regt ltmgosigggeséﬁé%a
over an SMS net wombes(3thg deCie 30B.NEbis dgiaigpdpated in 202D masappemabl e to

recei ve SMs nessa 206h. over a simla o] nicatjon |Link 204b. One
skilled in the re%Z:a)af'ﬂec'g.ﬁcﬁtéowsls?m&spglfabipgtcgg*ﬁaffav NehiofnetEes can
be any network ovefrappihg BroRidbl, WesIRIRS Iéfett Frafesl (o Rith TOWM ARG,
but not limted to,, the Internet or a cellular network, One skilled

in the rel evant afti§ egbefimenhithed (RopreescalseviapRad BodmiMScrIessasrs | n
network 200 are birte! 90k GiRkol it ftireSGnRARGIInPhEARLY Brobetly

herei n nessagi ng device 202a wll typically act as a neEssag
transmtter and meeyadhendCemieseg2Greh v Ithe {epgihcef the messags sauivessage

receiver for pur p%ﬁ&%ss"f%;}d! héﬁih{i@c}ni WarelO0%R] LOLARGEL RS Wil 2N
enbodi nent of the presént inventlon,
embodiment of the present invention, when using SMS on a mobile
phone network, the source address and destination address will each be
a telephone number representing the transmitting and receiving

devices.



TCP/ SM5 nessagi ng devi ce 202a has data to transmt to TCP/ SV5
nmessagi ng device 202b. This data is prepared in a TCP nessage. The

TCP | f63hd that TCP dat@ is traveli pEp) 5
Speci fyp3hisAA@pSUMTes tha het Protocol (as wiilhEPREA" |

wr appi ng protocol, usually the Internet Protocol (as

t hi s enbodi ment, T S ' in an SMS nessage. The
SMS protocol tsel Wﬁ@ﬁ?‘&@%%ﬁﬁﬁg@éégary to properly route
the TCP nessage, such as the |length of the nessage, source address,

and desti nat ijose4qddr esFIG) 3 AGLRLEEANEE foinidd & buTChemesaBOBOOENRA Of
the present invention, when using SM5 on_a nobile phgne network, the
source address andCePEdaCRHitheR eﬁg’dﬁ@%t o the Peeget Igention, @f dpfinsddn

number represent | igd @3t r aRsim hisig 806 doRafisVh n&uiﬂ&vk/gﬁsmz apy0
2008/ 076293- - PCT/ US2007/ 025470 3. FORVATI ON OF A TCP/ SM5 MESSAGE

[0024] FIG 3 il uslestimatien phe 3k reach dikeldabaiap Zrbyiea@d800A jenuence
g h : ' ; . i ned |
accordance with arn, %’grg é13%6§, @Bg&@@ld%r ?p%‘éfﬁ%sﬂé’cg%géegﬁgn%z g??ft ed 1n

RFC 793. TCP nessage cont’al ns a source port i nation
port 304, each fi ehadsdgei3NQf@ chsurimg thit TEP messaags eraeceiveding thefpreded 306,

4 bytes wi de, specifies equence nunber. for ssage 300 for
Snour i ng that 70D OFie G Bt ST SRes A 57 A DS 2O 2 TSR 1 hat
no nmessages are m3gs;) fige 4A6¥aOWHee Jie e AbmBeBetesgéiBlingalsa &qlHces
w de, is a nunber corr'es&ondi ng.to a seauence nunmber 306 which is

transmitted by a PEBEEY Ve whighnigi Earemitted dYnd kecetisr e hrdicatt fiserex806 i t

expects to recei VeequeRcAREAbAREI Wihdbi2 R REQOMT TRYec@badcByiRf RNt
invention, an initial sequence nunber 306 is determ ned by using the

4 | owest bytes of cagpdinfenbed Biegyeseriingénbion. an BERbFequanceculbadbe wit h
an enbodi ment of t i j f j

i ndi cates a nunbe?g]%ftaﬁgl?q@irb? drsg%gfr}%%%&seg by 0? Hgét%$[85? %%ﬁ%@? !.:ﬂog('bi ts
of reserved d06@x5]312 afle acoudmde wAthbaibiembediakotsof ihel prehtl inventiegd f or
control, with eac it.cC e ndi to "Urgent..,." Acknow edge’
Toushe v Reset - el S EE B0 ekl B O 2zt R AR i ¢
an enbodi nent of {IIGP Madeené bith\wEndsevd aWarslQviré uahsdd 316 6-Bt biyfues

w de, indicates hg_whﬁ.lch. da%jg (in bgﬁt es% the .sender is wlling and
able to receive fi'§ ]ﬁ‘elsr“é foy gputrofuit FRAAELTATTRAN 818, "U3sBY b es
wide, is a one's eagRidwiBiKe" 0fPutie "RARL"S "Qﬁmldnﬁemniﬁwe%%ﬁ%hi, ihhe

rest of the 2 byte words in the nessage, including the header and
data, but excl udi RgFordpace Nabkaumnpediment sbfhe, presenbsvepidnc Vinlewn an

enbodi ment of the j i ony: . Dat - : e
eyrona ot ne. TILESES SR IRcR Rl LAY 432 SR U S
conpact version ofis wHing @Rl higdade recesierfipro tieyretdiesrf i BleddieclsomsBedy t o

cupport basic TCe SSRGS LR LARER o LRy SRR ot "
and paddi ng fi el doB82} the eesuoflithe & byt waedsdn denmessagd, linduditig tHeTCP
eroodi rent of, e e il hDYSPLLOIy S5t B eLLael oLl 310, s ved
desirabl e to keep wifhelaflSendBdtimadt2 of anél pddnt Snvention. Data field 326
comprises the payload of the TCP message.
[0026] It is possible to construct a compact version of the TCP header
using only the fields necessary to support basic TCP messaging. In
accordance with an embodiment of the present invention, the urgent
pointer field 320, options field 322, and padding field 324 are unused.
In accordance with a further embodiment of the present invention, data
offset field 310, reserved bits 312, and window field 316 are also
unused. However, it may be desirable to keep fields 310, 312, and 316



. WD 2008/ 076293- -PCT/ US2007/ 025470 to ensure proper byte alignnent of

the TCP nessage fields. By elimnating unnecessary fields in the TCP

header, ar\ggqg{{?}og‘%g%ane time utilizinga constant TCP Q%ffﬂj%ﬁoo%fsgm
aira

nore room |l e for TCP data and data processing i's
sinplified. One skilled in the relevant arts will appreciate,
however, that an itOSRENERGR diyiorligheend Rf the FEP messeasafiglds.s By

possi bl e using th%liﬁl%hg'g 9&%&%@%@&39@%5&@? and SthoMmdERS20€

i's not conmonly expected SM5 ne ata, an cause SMb5 nessages
may be used for otuhBrinparqosiay TS herder sizef GRre orome ot #vwarlable tfori BCP

necessary to have L ok ng Of TCR/ S ssage
that a receiver cggta{}’gg%g%c??‘gcle%é?% %:s?}h@gﬁ egét(gnrenéli( ﬂ@d\}\%cg%ehrgwlrse V%Trg ars
interpret the renmaindgpreofate hewsess dge aadimpleRetltatian df nhaeatvedBOR e
wi th an enbodi nment ofaé&gge pr.esent inve ti.on,‘:ﬁtéae first 7 characters

of a TCP/ SM5 nessafad e fpae thedg °F 118EOFSH: t he rel evant arts

wi |l appreci ghgz7yhat any sertRNE Alessal@Chd! SontthodPYexp8ied KNIRY be
used in a manner that distinguishes TCP/ SM5 nessages from ot her

expect ed SMB ness&esagatdata, poddgrayse M3 mpgsass raee PeaustEHpsother

nmessage 400 in ac Al J

i nvention. Field igl%ggégﬁ)t%g%stsy?ﬁg Cgﬁﬁg%ﬁﬁggéeégﬁ%%?@@meﬁ%%ﬁr
characters, or an theghsigirmingnif thhECBEMS Ricedage 4042 cavnivai can laok farimct er
denoting the nunb%;

0 d byt which is discussed i.n Section 4,
o " s 400 Stdrple S iemeyh il d: f SGHRRRE o} Do HEHPRs e | e
correspondi ng dat &CPrdam. TeRcdrésage/itBAA emboffinfent & thé present véatisie W t h

an enbodi nent of the_pregsent inventiopn. th a sender and receiver of
TCP/ SMB nmessages G, ar&ﬁﬁ&@@@?@@’@ﬁgdﬂeﬁ%mr@C}’&W heOREP/ SMVB
nmessage, such as gBHSRUE theOseldvintObMe fwillOaRécRitdring Rgwstquehey et he
nmessage for sending and how to read the nessage for receipt.

4. ENCODI NG THE TCPiavessacE appdgmtirmay Josissd de pfmanmer g1t distingghesivs
messages to cont aq@mgQ?eg%%ggﬁgﬁ,tot&lp@g&g&g@y%lﬁ%ﬁ% ?%t%i tchar acters,

or 70 UCS2 characters. Al I npl enent’at i ons
characters. [8028D 2008FUF.6R0RstrateCTTUBBNMNY hE2547 600 008Bpidancecwivh dance

with an embodi nentcnnogml}ola%n&rteo%eﬁlte f)ﬂ%ye%ptih\perﬁtiorg.heField 402 contains the

aforementioned "TCP/SMS" header characters, or an equivalent
thereof. Field 404 contains a character denoting the number of pad
bytes, which 1s discussed in Section 4, infra. Fields 406, 408, 410,
412, 414, 416, 418, and 420 comprise the corresponding data from
TCP message 300 in FIG. 3, in accordance with an embodiment of the
present invention. Both a sender and receiver of TCP/SMS messages
are aware of an agreed upon standard for the TCP/SMS message, such
as message 400, in order to determine how to form the message for

sending and how to read the message for receipt.

4. ENCODING THE TCP MESSAGE

[0029] The SMS specification enables SMS messages to contain up to
160 7-bit characters, 140 8-bit characters, or 70 UCS2 characters. All

SMS implementations handle 7-bit characters.



TCP data shown as fields 406, 408, 410, 412, 414, 416, 418, and 420
in FIG 4 (collectively, "the TCP data") is encoded into a 7-bit

al phabet . I din the relevant-@+ts will apprec

TCP data n’@%gq%@:-’ zgfl y be encoded into a UCS2 al phabet 'pét&,s%@@@;%l ng
to any other standard, and will further ac{oprem ate that the TCP data
is natively df0ied foln assoslangserwisl) ghemeqdimenof thepsesetapvension, the

encoded into the Fu duplibhahelsddy Mot aousm, Al basedfs, aeash no.

in accordance with an e ment of the present invention.’ Base64
encodi ng takes 3 bytH6. of (adlectivaty, d'thd MEPadataBoisvendogded tintpoa 47-bit

printable ASC | er i he 7-bit  al phabet er

sel ected printabl eﬁk%tfﬁtl O(S: \zgllrﬂlzla ers “a lgvantart @ra@iedéﬁ%é&epgéﬁhn t he
set [A-Z, a-z, O- Qata-kna}anﬂulé.ﬂly bt Bnagied itanddCod alphabet, erhochrdimptio of
the present invention, killed i e rel evant ar il | )
appreci ate t hat o PP Othsy & af’é Bl }VHF 5‘5{1@‘ CRRPLRIC SR ‘ﬁi‘ﬁﬁi‘t‘?edﬂfééﬂ
instead of the indhgaleehcolas RELESBit amgbékl lled in the relevant arts
wil | furtherr@(gﬁrem at'e that other encodi n% nmet hods may be utilized

in order to ihe 8- Bhe T&Pslatageendofedinthide 7:ti alphabpithigegh the use

[ 0032] Si nce baseb q der
to produce the 4 ér Iﬁﬂ}%g%'eﬂ&ggg W%ﬁgrfl g%ctgﬁlﬂgﬁfgnﬁtg%?j? lHtlrys%lﬂ“3 EI%S%IE

that the final it eraniion (ﬂasbfalseMdmgctaﬂemg lpwq:sf of @ @Inattim:e 7P dat a

only requires that_qne q t ) .enco .
accordance with aﬁo%vr%%d{t npngﬁ‘ag h‘%ggﬁ Cg%'ry?‘fters @ﬁ??%en?%gtaas}%%aket’
encoding i s perfomiegionhé h.eleétedirsprmtabge oﬂ(BfIDrchbMEteﬂyh&S aswt)pifeazem ed
by one or two addi}ional bytes r bi t as required,
process known as “pHBdPTgn ther ?ﬁﬁﬁe% & ‘g’d%ﬁ%t/j‘ oHAACCHG S KB f or
padding, in the ramgedithehOofthe Preertiidveniibh.t e aRildd &' Hcdele@int @rtd

1", or '2') as part of SM5 nessage 400 shown in FIG 4, in field
404. [0033] FI G 5 vill|apprepigtecthatsotherogyatable pooBblsycharrciers max hsruseéss of
preparing and {1 afsmahiol i ifkiddel AMRCHERS SORCoidfoalE B kGt P wi
accordance with an er‘r‘mE;odlf}%\slnt1 ac%: ecpr esentSk;lnvenfl%fB;n I'n st gﬁ) 02,
a TCP message, sudities aﬁmlﬁeﬁ’@ag@em@omng Rlethodgmay de ublizegddn opter
Pt he process of ¢ Brpig-BhoahdiEh Mo bl 7R HBBEATC 0l ovt ded that &
reci pi ent of [6082] TCP nﬁmagﬁe%emmﬁmg reduiteh @ bjeP ohéad mpuf wrovddr thei ng

used. At step 504, t encoded usi ng, base d| ng
as previously desBquBB%l-Eie ¥ Wﬁ&ﬁgm FRATRRH QHRIL AL b Q%S‘gﬁptg%trt
printable ASCI| cliakiaiéreficn Wi bieds teheodNBparsiRdon de BCERaR0S1y any
padding applied to conplete base64 encoding of the TCP nessage |s

determ ned. At st &plusesthai gae ankyvqradditienal hies pe enepdsdd b acemdansei n

FIG 4, conprising;d headfhdrltar 3¢HEE %Jreszlqp oMRion, basBar acbihe is
denoting the nunber of paddi ng bytes -2), and up to 152 chafacters
for the TCP messagerformedancibe d@mmngwnhoatwcebmwunehmeoﬁedtbbf@nproesent
i nvention. At ste d as
a regul ar SMs msg\gﬁé&geé&? b%é%ﬁﬁcﬁ;{{ ?%4% aﬁ%«%{)ﬁ%@ JZ%BE%SE@EMJ\MQ
FIG 2, in accor dapmﬂﬂmg“t fi‘hanumbd:m:cfadémbnzlfbytebmeqsﬂeésfmaddmgentthem

[0034]V\hen utilizin 60 har act er sage

characters occupi & %533 {Oh% a“‘r egﬁ%é‘oc raétﬁﬂ?@hg ﬁéd%?’f Bgrtﬂfel d,
152 characters remmmégagémsﬁa?nmeamem aml:,mjam:a, i n accordance vvlth
an enbodi ment of the present_inventign. Wth 152 characters, using

base64 encodilflf3] 114 bff@sS dHusiiatesra fnehark 580 Ryarhich| ibe pspisse °tfhe

TCP header consumg lﬁné)yafnﬁstradsﬂutﬁ%q{ GRIOSMY tks@Be GFOQEMRAL ipf the
present invention, 86 bytes of TCP payl oad data are avail abl e for use

in any TCP/ SMS rre@@@gbmc? OB 5h \Wmbadimeabpl/tha gresent GRYegNe. nbsseny 02, a

conplimentary a TCP message, such as TCP message 300 in FIG. 3, is formed. As

previously indicated, not all fields in TCP message 300 are necessary

in the process of forming an acceptable TCP message, provided that a



decoding algorithmis applied in order to retrieve the original
bi nary TCP data fromthe SM5 nessage. One skilled in the rel evant

arts will @aRpRGhabe that as long as-tBe sender and reggiy8inof2sio
TCP/ SM5 nessage agree to a common TCP/ SM5S nessage format, any nunber

of possi bl e inpl enent.atiqns formng to t a nment i.oned. st eps

can be used to foffiRifd °?g’rfd1c@’f”€?5/a§v% %E%Q‘SIB‘? &§%&%EW being

APPLI CATI ONS [ 0036}eECRA(SMp 508, 18 €10 mésBag@ny eifdold&d i s €5 AMebding he

flexibility and avail abil i ta/ of SMB nmessaging and the reliability of
ep

TCP nessaging i s ABPES4uEY. deserbedvn greR fadhe &l mspash e aPREGEEF onal
11 WD 2008/ 076293; ﬁﬁ)@fe'u@r(%ﬁ)%ﬁgéégg/im@Wﬁ'&%@ztﬂ@éte}?mr&ﬁy al |

data is received tphrough the use of a reply SMs5 neSsage containing a
TCP nmessage acknowkdding applied deicomgleRCRsefdsemgding odmke TOP aurgbegehe

retransm ssi on of .any .non- i ma%a , 7]1in e l.ary
application of cor?%ﬁﬁ?lgg i %‘ﬁg\tgeg%rﬂke S?r?e?sr%a'ag[ggglgF\Jgtloglé%?%:ses)ﬁgggégi S an
enmer gency nessagi FgGddy icomptisihg CD riteader céliaraeeervi"TITPBMEB e ghatayter

service, such as police or fire and.resgcue seLrVvices, in the
ermer gency servi ce%G‘ﬂ’é’tﬂ&ttg%“ %‘?S_r‘f’zlp_f‘ ?\%E s Eﬂéé&é@‘?ﬁ@ t‘ﬁ% WHEh. By
i mpl ement i ng TCP/ &hhé (PCPtnlie%EthJ ifi 2LV DK€ tvith AR RHBb Giseh O6F thé pieseti94a as

an SMS nmessage 206a, through SM5 network 208, for receipt by

comuni cati on | i nRAVEDUN. 24T giEP SIS the Sarmgd TEIBBMSpessagyi is grapdnited 202a
i's guaranteed del i,yer y..qf tﬁ@i @%Jé‘r’%s@&ﬁmh SAGBE dgyi.ce
202b. 1 f nessagi nS evei_gcéjI 202 _B%ée not recel velgtC e TCP/ SM5 g}yes?gage,
device 202a will soawr ét&iG.e2,an meidoweadide arrembtdRicBBl thespregmnt i n

conf ormance with tilpv%m'[gﬁP standard. [0038]1n a further exenplary

application of conmuni cati on network

[0034] When utilizing 160 7-bit character SMS messages, with 8
characters occupied by the "TCP/SMS" header and the pad bytes field,
152 characters remain for the TCP header and data, in accordance with
an embodiment of the present invention. With 152 characters, using
base64 encoding, 114 bytes of binary data are available. Since the
TCP header consumes 18 bytes, in accordance with an embodiment of
the present invention, 96 bytes of TCP payload data are available for
use in any TCP/SMS message.

[0035] When receiving a TCP/SMS message, a complimentary
decoding algorithm is applied in order to retrieve the original binary
TCP data from the SMS message. One skilled in the relevant arts will
appreciate that as long as the sender and receiver of a TCP/SMS
message agree to 2 common TCP/SMS message format, any number of
possible implementations conforming to the aforementioned steps can

be used to form and read a TCP/SMS message.

5. EXEMPLARY APPLICATIONS

{0036] TCP/SMS is useful in any circumstance where the flexibility
and availability of SMS messaging and the reliability of TCP
messaging is necessary. TCP/SMS provides reliable bi-directional



200, SMS network 208 and nessagi ng devi ces 202a and 202b i npl enent
port-addressed SMS. Messaging device 202b is operable to inplenent a

nunber of J&RH ssagi ng services,-ldach | ocated on .4 ;(ﬁ;,g,_qgmsws
port. In ggrt@d essed SM5 system a TCP/ SMS nessage 2)(%%a sent

d 202 ti d
oottt nerors Zobuialo M osie b iradeed mgieb RS ghd ft ﬁﬁ 2

nessagi ng device 28xb. SMS afesqutdi tomaiaingex eToPamesapP| ddkabwRAging he
TCP/ SM5 nessage 206a_ further includes a squrce port for reply
messages. [0039] | tregedved ok () megsages, 1rad éhres&%ﬁneeregﬁﬁmm?m Gnnyapas-
descri bed herein qggegjey[n{égg purposes of illustration, and not
limtation. 6. L%TER SYSTEM | MPLEMENTATI ON [ 0040] Var i ous
aspects of t H@Uiﬁﬂ esent I meaxpmphrlcapplbetidmpf emmueidatbyl B ORka? @,

exani o comut or SyraibsBVER Tech eeeRRseli mIe 36iRhTRs0s. 1
- PCT/ US2007/ 02547 @ommuaittat: wlthranpmdr Gils) eeerm h ag polideeori firplaadrent e
0 temng sdria £ aolide I d

as conput er-readabl e code.. For the nethod il.lustrated by
flowchart 500 of FT¥E 55¢i§che W%T?ﬁ?ngngl?ﬁ EMEIREREY s t BRYI%0 0P NAIFS oﬁs

enbodi ments of t heomplmehtamadsegide Ievitdaoky. nB&%ﬁEﬁQﬁtlﬁQT@P@M@D' e
conputer system 600. After reading this description, it will becone

apparent to a per dontransmissian yer cRBMuBICaYRIh finkg RP4% asvan §M$rﬁleé5f?6ﬁt t he
i nvention using otlgy tﬁé&EIEHts%is AUSBIBORNEY Pl HP B YhRim MGl &

ures.
[ 0041] Conput er system 60071 ncl udes one or nore processors, sucﬁk
204b as an SMS message 206b, messaging device 202a is guaranteed

delivery of the TCP/SMS message to messaging device 202b. If
messaging device 202b does not receive the TCP/SMS message,
device 202a will not receive an acknowledgement TCP/SMS message,
in conformance with the TCP standard.

[0038] In a further exemplary application of communication network
200, SMS network 208 and messaging devices 202a and 202b
implement port-addressed SMS. Messaging device 202b is operable to
implement a number of TCP/SMS messaging services, each located on
a different SMS port. In a port-addressed SMS system, a TCP/SMS
message 206a sent by messaging device 202a over communication link
204a further includes a destination port associated with the desired
destination service on messaging device 202b. In an additional
exemplary application, the TCP/SMS message 206a further includes a
source port for reply messages.

{0039] It is noted that these example applications are described herein

solely for purposes of illustration, and not limitation.

6. EXAMPLE COMPUTER SYSTEM IMPLEMENTATION

[0040] Various aspects of the present invention can be implemented by
software, firmware, hardware, or a combination thereof FIG. 6

illustrates an example computer system 600 in which the present



processor 604. Processor 604 can be a special purpose or a general
pur pose processor. Processor 604 is connected to a conmuni cation

i nfrast rucjy60s@06es f or exanpl e, a bud2or network). [ OQ4zlSaisPEEsSo
system 600 al so includes a nmain nenory 608, preferably random access
menory (RAM, and.may..al so include,a secondary nmenory.610. Secondary
Tomory 610 My | ndiHEOnT 8 PaSigHpl Beqt (6R P TORIEHETE # somRuter
removabl e st orage relidalie ¢0dé, Faneleipld theefeihyd silistrited Renivadbke S8bor age
drive 614 may conprise a floppy. disk drive, a magnetic tape drive, an

optical disk driv®f FEGfY sparpeimismentedn fysiem pQQ Vannus cgivpdimsnts of

storage drive 614 readsnddnOR 3BRH0Ed W l@Sof MistxhRPRV@RIAe kNiane
unit 618 in a well known nmanner. Renovable storage unit 618 hay

conprise a floppy 680slftenepgdias ithds despaptiompitiwi beeimskappanent towpersani s
read by and wittep. . r r i - . i e
appreci ated by pesglc])ltﬁg "Eﬁjlel rlgggyl?%ht OZJ %eﬁg’g%ng{n't g%tlﬁéé}fmﬁ]rsrbgé%l?eg

storage unit 618 icnmpugesysensanplet esmmsatdrehitsttoreage nmedi um havi ng

stored therei nput er, sof t war e angd/ or . dat a. 0043] In alternative
il rrent at | LTS econ PP TS B4 HTE] fia RGPS reans
for allow ng conpyt&esddr G04.aPeodREsoR 6L cah BE tar spedihlOpEpdsR &€ baregd

into conputer system 600. Such neans mag i.nclude, for exanple, a
renpovabl e st or age PHIOFE BEECHAN  EFPCEHPE FPhde cupectedia pftosamyicatigr h

means may incl ude ;3aREASLABOBIG: Ekd@fle aMhsoprhdilbAge i nterface (such
as that found in video gane devices), a renovable nenory chip (such

as an EPROM [B942PRON) &vmnpates onsigme §0Q cdsceinclulesl omide memevadle

storage units 622 ?QQI t i I : tato
be transferred frdmt a‘éﬂ"r%ﬁ%@ggﬁﬁggg%%g%rgW}?\égﬂgq{j%gﬁﬁu?g?edgyst em
600. 13 WD 2008/ G762dsy- RENotySeUD 7/Seebdiay moddr] Codrmeyemchyst fom 600
may al so include a_communjcatjons.i rface 4. Co ni i 0

" ert ace 824 al | SIETEET T Bk TGRS § BOGAATF SIRCTHR PR O B
conput er system 6QGnéancryextier RamotdVd a63ge GOVEBIAI &} teSrise Rt fidphbace

624 may include a mpdem a network interface (syuch as an Ethefnet
card), a communi céjfnﬁﬁoﬁg"%o? tn}a%‘emeAng%tmhﬁﬂt‘@ér sk givena f3she.

Sof tware and dat a rhdnddt§f 6F fiRAING. 2 THE WHEBR! t&38e ARVE B AGBaR oA € 1 N
the formof signals which may be el ectronic, el éectronagnetic,

optical, or other 28f/ghgritesdapapnevable sferpgrinilddsiipagvlknopmr#neat i ons

interface 624. Th L Doy d; i PN erface
624 via a communi %ﬁ%’h@g%@%@é%f) Ggrﬁﬁ?%%@g?smg%@ﬁmggﬁﬁlg%?l?es
signal s and may béapenpplesabdiskdetoswhighws read dry apdbimtterf fobley reppivielgls, a
phone line, a cellyl ar phong link, .an RE |ink ot her copmuni cati ons
Shannel s. | 0045] | ARt iGctidents illos dpreia sy abero Talrhim fEai unt

and "conput er usabélevaiedit@hireras@blisgcratOugesrs mkludey £t@npiter wsable a
such as renopvabl e storage,_ unit 618, vabl e storagge unit 6

re 2, a
hard di sk inst al | SIPr3gs My F%‘Rga‘Pre\?éﬁr"gilﬁF°‘£HEfe%? sadiyrdey over

conmmuni cati ongo4xt h 626 a@@ﬂiﬂtﬁ@imﬂéﬂ%tﬁtﬁﬂﬂ??gécﬁﬂaa@?%éﬁ&guéﬂf magabl e
medi um can also refer to nenories, such as main nenory 608 and
secondary nenory eadudepihersimiar peangedpnHallondne T IBRNISiCPi BEISOr PHEDRAMES

etc.). These conp AR ol
software to comu?%%mggi@g%%gé%{dg ggél%?lﬂcgrr%uterﬁlpérd(%rﬁf#g\f%%rggmzal | ed

conput er control |i1a)’.gli1d§:) forr example, a removable storage unit 622 and an interface
620. Examples of such means may include a program cartridge and
cartridge interface (such as that found in video game devices), a
removable memory chip (such as an EPROM, or PROM) and
associated socket, and other removable storage units 622 and interfaces
620 which allow software and data to be transferred from the

removable storage unit 622 to computer system 600.



stored in main nmenory 608 and/or secondary nenory 610. Conputer
prograns may al so be received via comruni cations interface 624. Such

conput er preInRABeoheN execut ed, enabBPe conputer syst epr®RR0t 5470
i npl enent the present invention as discussed herein. In particular,

t he conputer rans, en _execut e enabl e praocessor 604 tao.

i mpl enent thé%‘ﬁgcesse OB?ufcﬁesyﬁtF@sgm I?aﬁ'v@ﬁ?il 'ﬁ?‘?esﬂcﬁorﬁlgu?]ﬁ%uoél? eps
in the nethod il | ugbifadeesd4boninedatios i2QaeS 628 aBowb seltwarv afi@databove.
Accordi ngly, such conputer progranms represent contrallers of the
conput er system G(E‘DPC\VWE*Pf@T?%'équﬁ%?RW%ﬁi system 08 rang et idgyices.

software, the sof iwaliRudiBioRE iStbPh@d634) riayC AIERMESS RERET, ANRRRAHKCL
14 WD 2008/ 076293- - PCT/ US2007/ 025470 and l'oaded i nto conputer system

600 usi ng renovablinedacsr fggeb dasi we Bthamei wew)f acecrgmoniciiong port.ve 612

or communi cati ons P'dﬂ/tléﬂ %%Le éa:rd [oQ%eqikeTk@ . £ Ql]id ?zﬂa %ns%r?é?l via
directed to conmputer products corprising software stored on any
conput er useabl e rBGiIN catturshntedidedE@dare whbe femesfisigndlsiwhicnmagbe nor e

dat a processing deyice,. cguses a data processi ng. deyvi ce operate
as described heref® Ftr%o%f"%ma? e Pﬂtgc ’rﬂféﬁqqrg}gnéﬁﬁa?éﬁ%ﬂbgﬁ%gput er
useabl e or readabkgecVRd by RomkiuawatiNRIh@ffade 524N hbdétsidRls drXpiopldes of
conput er useabl e nediuns include, but are not limted to, pripary

storage devices (& gomnypycatignse inferiges e¥dnidce SOBMHNRBHYYS PIBCOHfdar v

storage devices (@dhmulihiéndbhmess édrﬁwmgﬁﬁlé K8d ofdy BOMBpledbRedl SKS,
tapes, magnetic storage devices, optical storage devices, MM,

nanot ecl nol ogi cal usingMatfeordablicciéher epics) a phorg lnenaresiivdaarhore hddianns
(e.g., wired and w gggm' I rks, local area

net wor ks, w de ar \gglﬁgfd\%zorﬂﬁeg, I n{uﬁ%&ﬂécﬁlg%hée]fgl‘é? 7. CONCLUSI ON

[ 0048] Wi | e f8®45pus enthodiisrdodusnent, thd enps Es@mputérnpuregrhmanediamé adoéen
descri bed above, it shqul d he under,stood that they have bgen
presented by way of° WerSaﬁBm uny RS B 19 fg?ﬂefagﬁyirﬁ%tolrf‘e‘ﬁﬂlfc’hﬁé
uRder st ood ]?y thos.gn?igibld_ ?&a'gé’luﬁig(ﬁls,edgﬁl\éaﬁﬁle at_rotra(gs_)unihtfm, gafai'd)tli_i:k
changes in form an etails ngy made t herein w.thout departing
fromthe spirit amftdlegpdn oparfjh@‘;fﬁv‘@?\‘{ei cﬁ‘lzasarﬂjeﬁ‘ﬁ?é‘gs i ¢k AfFPended

clai ms. Accordi nglymniudfaléR3hc 2N dCeG RemBAiGReMHd dodypRiRti on
shoul d not be linited ubya.anya%f G ICERBRE: Ploglalibmt exenpl ary

enbodi nent's, but $padle medameat alsecrefn ity mepmores svderscaaininaemark $08
follow ng clains apgl DGk SHERYR 61U, Swhick cdiPbs midhly 'semidonliddils' S

(e.g. DRAMS, etc.). These computer program products are means for
providing software to computer system 600.

[0046] Computer programs (also called computer control logic) are
stored in main memory 608 and/or secondary memory 610. Computer
programs may also be received via communications interface 624.
Such computer programs, when executed, enable computer system 600
to implement the present invention as discussed herein. In particular,
the computer programs, when executed, enable processor 604 to
implement the processes of the present invention, such as the steps in
the method illustrated by flowchart 500 of FIG. 5 discussed above.
Accordingly, such computer programs represent controllers of the
computer system 600. Where the invention is implemented using

software, the software may be stored in a computer program product



1. A nethod conprising: encoding a TCP nmessage in an SMS nessage
encoding format; formng an SMS rressagﬁ conprising a header denoting
d

t he SM5 newsags@asn TCP/ SMS nessage ~ t he encoded T@EeTBIMAYS70aNd
sendi ng the SM5 nessage over an SMS nessagi ng networKk. 2. The

met hod of claiml 1anH"‘T§ard‘3{i '?ntSQ:%ﬁq LAY S%?En-%%) d{;ﬁg%@%@v&?ﬂ@%ﬁ;ﬁ&gve

determ ni ng paddi ng resulting om the enco met hod
of claim 2, whereit4aneddeanilt hed G6P: dESeagemuni@afioBBtenfaeséilfie

encod g Lo Thfor™" | 958 RSET 18 AptBLH g el

conprising: recei biga? s6e@n@ DiVSc egesetd e 'mdédi@n SMdHESsTadird) J
net wor Kk; readi ng a header of the second SMS nessage to
i dentify the secotheRgEeoied g ROrFCYstaRISCHETIgAF¥IceAVSH hfatthe

second TCP messagerdddsdifledSAea) 9o SR IER REGibe@ Merel L 2HBLAHRNR of

contained in the second TCP nessage.
the invention employ any computer useable or readable medium,

known now or in the future. Examples of computer useable mediums
include, but are not limited to, primary storage devices (e.g., any type
of random access memory), secondary storage devices (e.g., hard
drives, floppy disks, CD ROMS, ZIP disks, tapes, magnetic storage
devices, optical storage devices, MEMS, nanotechnological storage
device, etc.), and communication mediums (e.g., wired and wireless
communications networks, local area networks, wide area networks,

intranets, etc.).

7. CONCLUSION

[0048) While various embodiments of the present invention have been
described above, it should be understood that they have been presented
by way of example only, and not limitation. It will be understood by
those skilled in the relevant art(s) that various changes in form and
details may be made therein without departing from the spirit and
scope of the invention as defined in the appended claims.
Accordingly, the breadth and scope of the present invention should not
be limited by any of the above-described exemplary embodiments, but
should be defined only in accordance with the following claims and

their equivalents.



- 16 - 5. The method of claim1l1l, wherein encoding the TCP
nmessage conprises: encoding the TCP nessage using base64 encodi ng.
6. The nethod of claim1, further conprising: determ ning a sequence
nunber of the TCP nessage. 7. The nethod of claim6, wherein
determ ning the sequence nunber of thgsTCP nessage conpri ses
generating the sequence nunber using a system cl ock. 8. The
nmet hod of claim4, further conprising: processi ng the data
cont ai ned WHAQE €baBEDTIEP nessage in a service associated with an
SMS destination port specified in the second SM5 nessage. 9. A
conput er usabl e nmedi um having instructions recorded thereon that, if
executed by a conputing device, cause the conputing device to perform
a net hod conpri si ng:l. encadneigpdecoTPHsingssage i n an SMS nessage
encodi ng fornmat; form ng an SMS nessage conpri sing a header
denoting the SM5 nessagmgadCR mcsasiShGEn ARSsagegandodiicfosmt,oded TCP
message; and sendi ng the SMS nessage over an SMS nessagi ng networK.
10. The conput er usdrimingrmdiMimesage|camprishig atisader denodmprtbelb MY ntekragelaEP
nmessage conpri ses:

a TCP/SMS message and the encoded TCP message; and

sending the SMS message over an SMS messaging network.

2. The method of claim 1, wherein encoding the TCP message
comprises:

determining padding resulting from the encoding.

3. The method of claim 2, wherein encoding the TCP message in an
SMS message encoding format comprises specifying a value indicating the padding

in the SMS message.

4, The method of claim 1, further comprising:

receiving a second SMS message over the SMS messaging network;

reading a header of the second SMS message to identify the second SMS
message as a TCP/SMS message;

decoding the second TCP message in the second SMS message; and

reading data contained in the second TCP message.



- 17 - determning padding resulting fromthe encodi ng. 11. The
conput er usabl e nmedi um of claim 10, wherein encoding the TCP nessage
in an SM5 nessage encoding format conprises specifying a val ue

i ndi cating the padding in the SVMS nessage. 12. The conputer
usabl e medi um of claim9, the nethod-flaet her conpri sing: recei ving
a second SM5 nessage over the SMS nessagi ng network; reading a header
of the second SMS nessage to identify_the second SMS nessage as a
TCP/ SMS nessage; decodi ngh% H’éﬁﬂ%c%ﬂaTUin‘éE%%l’geﬁnF‘ﬁi"tﬂwéhesé‘%BnH'e%
message; and reading data contained in the second TCP nessage.

13. The conput &P"BY%Ml e medi um of claim 9, wherein encoding the TCP

nmessage conprises: encadin TCP nessage  usi ng. base64 encodi ng.
14. The conputer us&BiG mﬁég‘?t&fﬁ‘?sséﬁa‘fsiﬂgg’,gsepﬁgnﬁ?‘g‘f’ﬁ'od further

conprising: determ ning a sequence nunber of the TCP nessage.

6. The method of claim 1, further comprising:

determining a sequence number of the TCP message.

7. The method of claim 6, wherein determining the sequence number of

the TCP message comprises generating the sequence number using a system clock.

8. The method of claim 4, further comprising:
processing the data contained in the second TCP message in a service

associated with an SMS destination port specified in the second SMS message.

9. A computer usable medium having instructions recorded thereon that,
if executed by a computing device, cause the computing device to perform a method
cornprising:

encoding a TCP message in an SMS message encoding format;

forming an SMS message comprising a header denoting the SMS message
as a TCP/SMS message and the encoded TCP message; and

sending the SMS message over an SMS messaging network.,

10,  The computer usable medium of claim 9, wherein encoding the

TCP message comprises:



- 18 - 15. The conputer usabl e nedium of claim 14, wherein
determ ning the sequence nunber of the TCP nessage conpri ses
generating the sequence nunber using a system cl ock. 16. The
conput er usabl e nedium of claim 12, the method further conprising:
processing the data contained in the.ggcond TCP nessage in a service
associated wth an SMS destination port specified in the second SM5
nmessage. 17. A systemconprising: a nenory configured to store:
an encodi ng nodul e confi gefewsininppeddingdesubing GPmibeenegding.n an SVS
message encodi ng fornmat, a form ng nodule configured to form an
SM5 nessage conprising a header denoting the SMS nessage as a TCP/ SM5
nmessage and the encoded TCP nessage, a sendi ng nodul e
configured to send tlhe SWBe rempHgaisahie medinmSMlaims Kagihagimetcoding theand
one or nore processors configured to process the nodul es.

TCP message in an SMS message encoding format comprises specifying a value

indicating the padding in the SMS message.

12. The computer usable medium of claim 9, the method further
comprising:

receiving a second SMS message over the SMS messaging network;

reading a header of the second SMS message to identify the second SMS
message as a TCP/SMS message;

decoding the second TCP message in the second SMS message; and

reading data contained in the second TCP message.

13.  The computer usable medium of claim 9, wherein encoding the
TCP message comprises:

encoding the TCP message using base64 encoding,

14. The computer usable medium of claim 9, the method further
comprising:

determining a sequence number of the TCP message.
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15.  The computer usable medium of claim 14, wherein determining the
sequence number of the TCP message comprises generating the sequence number

using a system clock.

16.  The computer usable medium of claim 12, the method further
comprising:
processing the data contained in the second TCP message in a service

associated with an SMS destination port specified in the second SMS message.

17. A system comprising:

a memory configured to store:

an encoding module configured to encode a TCP message in an SMS
message encoding format,

a forming module configured to form an SMS message comprising a
header denoting the SMS message as a TCP/SMS message and the encoded TCP
message,

a sending module configured to send the SMS message over an SMS
messaging network; and -

one or more processors configured to process the modules.



