TCP OVER SM5 BACKGROUND OF | NVENTI ON FI ELD OF THE

I NVENTI ON [ 0001] The present invention rel ates
WORoA97P3y t 0 data comruni cati ons and, nore  PCT/US2007/025470

particularly, to data communi cations using Short

Message Service (S )T(EEBOW NE§SCRI PTION OF THE
ort s

BACKGROUND ART [ 0002] Sage Service (SMS)
transport is a service commonly avail able on nobile
devi ces for the purpose of sending short nessages

bet ween such [ ' . ' rvi I's commonly
call ed "text ﬁggggggﬂ§5tﬁ$§bp%ghﬁyiﬁgﬁtgﬁ%ssages
conprise a few characters of text, the precise nunber
dependi ng on a particul ar encodi ng schene used by the
SNV |nplenentat|on:@£$003] NEssage delivery in the SM5

stiEAda il THE ANYERETIENY zed as a "best effort” schene,
A@Ogl]{ eci pi %Ht gl%lf%en n M?gn ég'lafae gextler?l:%y g> (% ng(?r%%lsu%géak%ns

he recef evi

connecil] riére paSRdVArhe t6 &lavoEdtamuhichSor30lsimO SEoM I Medstge
guarantee delivery of the SMS nessage to the

reci pi deiviceApMSVGapssIrtement ation will typically retry
delivery to a receiving device in accordance with
"best effort"IPractlces and may optionally provide a

eESeFPEKNI &F THEBACKERD the SMS nessage i s

successfully delivered to the recipient. However, SMS

@%pkﬁ a? |e o (r:l gﬂéﬂt é;1s§ eﬁ{ﬁlﬁé 3@[(/1% 'tﬁn%ﬁl}%f{tr f{;‘sr | stek‘\pl@% commonly

del i vemaﬂ@f)leam)yl PegbiileC devicesSNbr nibs s peos¢ 08¥04ending  short
Accordi ngly, at is desired is._a nmethod faor ensuring
rel i abMESAESs b@weafsue%trﬁom@u dRyieasi qUius ogEvighes commonly

PR S CEANRTL QL PO e o
est abl clsnaaters aoﬁ edxitalthee prd@nscél nemberoﬂaﬂ)errdmmml g gpdrioular
pat hwagncfo(c)ilrng 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 nof
necessarily have the receiving mobile device turned 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 a method for ensuring reliable

delivery of data using ubiquitous SMS transport services.



arbitrary data between devices by wapping a TCP
nmessage in an SMS nessage. The nethod includes the

wosto6d§reef3 formng the TCP message, encoding t herhsdoe7/025470
nmessage in an SM5S nessage encoding format, formng the

SMS nessage, an j over an SMS
nmessagi ng netmwm%?@ﬁmdes a header
denoting the SMS message as a TCP/ SM5 nessage and the
epesded TCPTRESAGIRionl AERAEs Ehgoéﬁu@%f@g%ﬁn[g&ngﬁ%a h@Ethod for

i hcl udes a conputer program pro rising a
conput estahishinge ameeliabie, hbidinegti@airpainenupicatgorapatiogiyc for

TP oS B AR RS OS50 VHHRENG Sk BtGeR ASMS
| ogic ﬁﬁ%a?g.e? h8 nidth&f intRIIBE M SFEPRRE 6 Hin€ BRPTENGn&sage,

processor to formthe TCP nessage, an encodi ng neans
for enetgodmg thepl6de swssage oinear SIS t InessagP emesding efoimat,

an SMS.nessage di ng f or mat segco orm ng neans
or “entiig fe ST EESeer oht erfipd dSRahdbeige S
a sendSNEB TRaBSih® mepRai. | Mhed SMOCAEREAEe tiAcligad at Aeader
SMS nmessage over an SMS nessagi ng networ k. The SMS

messageéenotiap tie SMS measeree asehdCPAYMPhacsMe ard dgencaded
a TCP/ g e and the encoded TCP nessage. [0007]
The invention additionally includes a system capabl e

0f0006pppPi NgThe TR MBASAGMEe! fnAideSMD cBBPERYEprogiaen product
systemincludes a first nodule for formng the TCP )
nessageOMprIYeE 3 SAMRBIEE Neablomedivab b ARE EoTEPTtePPIREEN® dRBic

in an ' I

For m it Pie0 G, B SAMRG < fikBRkor B uhidh 5P His el B an
sendi nfMSmeSuBe Mtliragenmnar pragrabVib gite ivnhgien @ fst fotling
The SMS nessage .incl udes a header denoting the SM5 |
messagBCay o7 Yogylinee ProseagfeloREM thie T ChoBthsaecTep encoding
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present invention, "as well as the structure a
oper at messagé enaodiogsfoemiiipdi reond foheimgomearss dor 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



described in detail below with reference to the
acconpanyi ng drawi ngs. It i s noted that the invention

W ®090%293 M ted to the specificembodi nents deserde607/025470
herei n. Such enbodi nents are present ed herein for

:N: : Iust r ahg‘%‘a}ﬁgl OS %gg ﬁ?g%%m ufll!é %P(fglggglefinrgctafﬁsented

art (s) hiResefor Qﬁusttﬁﬁv V{‘;}J&b&%lﬁo NRiRE BRb6dithenBRV i be
DESCRI PTI ON OF THE 09] The acconpanyi ng

dr awi ngpparettiite heraors sknidest lpdhateédvaheaxeﬁsmbmd onghenteachings
part of the igeCIflcation, illustrate the present

i nvent POHLR Byet her with the description, further
serve to explain the principles of the invention and

to enabl e erson skill in_the rel nt_art to make

and use tmm é ﬁgl}d]oﬁfﬁ MWW% SMS

comuni cation system in accordance with an enbodi nment
pr es t invention.

cladoBF; PLET e AsPEPRRe SxRBhak by Fr EROGREG! herin

of theapd e@@;ma paty 8NtheOtpec[RAESD, fHluGiratd tht Ipasdeh@i®@ntion

the standard TCP header fornmat, in accordance with an

enbodi Akt tagethereWph etendescmpaan dwrthqroersp tof gxplein the
N
|11 ust ﬁﬁéﬁé}fgi nfgm Sg@ g{ﬁéﬁ'aa% {CLHMe d BeRGHO 4Fn the

wWth a e present 1 nventron.
FI G Srdlevant hitavvatake tand keitheriavéntignt he net hod by whi ch
a TCP/ SM5 nessatlzje is created and transmtted, in

all03Plance FLEhT dRPisHBYS NBneorBmupcation ¥siem, in accordance
| nvent Lok an dfclimEh Bt B BRREAI Ry AftioRx APl © comput er

systemin I C e prese I nvention (and/or
C[ﬂmd:hent s Fh&r éofe))ldnsay doenmurptaiomnteworf @0 aédorddree with

present % fio now be described with reference
to the?&€ ﬂ‘ﬁ tﬁgﬂmrgﬁﬁ%gwem% he drawi ngs,

gpranpl |y, IFikge 3 eflﬁl‘éﬁﬁ‘t@? HMRBhAaldndi Rt Red ddENfdrRAl,

or functionally simlar elenents. Additionally,

gener ah¢oprdarice Withf an embedidiegt of by podsent mpémitamce

”Hﬂﬁﬁf 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.



identifies the drawing in which the reference nunber
first appears. DETAI LED DESCRIPTION 1. | NTRODUCTI ON

wd 2edde2d30mruni cat i on speci fidcations often i N QRS20 75025470
the expected level of reliability into their design.

For exanple, the_ T tro ocol (TCP)
defined in RFC 7§§éf23£§§§éﬁE§C§gh{Eﬁ3 asis for
reliabl e, connection-oriented data novenent over the

Internet. TCP defines precisely howto obtain reliable

delivery of data, where the data is received exactly
ohce alTRODUNETEXNe order in which it was sent, when

CIAE 0O PR AR PR S FRERe B Bea
i nvent {98} of eliahiilyl into Otheif CGResiga. PrIRYI Q@mrﬂé efhei Tankgbrt

data conmmuni cati ons can be extended to ot her

appl i c&pnelstrojogol GCPIdsligpdin H@ﬁ@ég@d@md@é thednas)s for
trans p?ehaB% VI de%ﬁﬂ? orlgnt%H I(faPaufc'novgme aq?tthg qm{n%_r%ps 'TCP

often usa hones, perso

assi st afires (pPéaP@)y h&ando obthﬁlrremﬂle hel,wdagmﬂditel Wher@tthe data
portabl e devices. Additional devices, such as a

per son#l reegivpiesictiypace angdyinghe same Oéﬁ‘ifalﬁl whigh it was sent,
tabl | h
o et ieh SA1hE AT b in O BUR R Tuidfler

was t oPanadull (IR er Acookdihf etoather mvemidng el MWyceBTt(IP to
send short  text nessa es to other SM5 users %ﬁi

a typi Brovidg\VisteRsty ok £a) FUpREnISHDNS fiffube EXfendikto Other
usi ng il device connected to a wirel ess data
service, there are nmany vari abl es associated with that
ub¥8F avai Thbi Shoy dfessdge Setwem KSM3)e tﬁh’ﬁ)qrsepfosides a

devi ce be turned.o be .out si de of t u

v ol culRig% COnORBislivn Mehss Goet apatie Y sigk Phond,
suscepFeﬂ%&ltcﬁ i@élhgs@w%m (FDASS a‘hha&h&a&dbﬁéuhhnd Relih@r
non-del i very o an SMS nessage to the user. SNB by

desi gnporddds dwlceguaﬁx@htlewltdmnqﬁal puchr §s afpeasonslvEomputer

g{;ffs g?&éﬂ‘), .rrbagleqllscp i)g %gga 13 IeEtal?l?s&ﬁng gl(/[SW(I:olnllmlurqlctatlorgs 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



effort"” attenpt at delivery. If inplenmented by the
particul ar SM5 system bei ngcused, confirmation of a

wosewesefdul delivery may at best conprise an 3NB/US2007/025470
nmessage transmtted to the sender indicating that

t hedel hMWeﬁya%§ niREe Fdr¥imihMeh&ns! §ARRRF of AR %ﬁﬁ?ﬁﬁa@;n

the confirmati on nessage 1s al so not gudranteed.
[ 0020] miess@ge is dl$d msttguataateedn exenpl ary SMS

c icati syst.em 100. Messagin plications 102a

D25 ar BIG 01 iethtes e CaE0P Bt S8 pomikknigign system
respeciiy ehMéssalVh3SA9i0&iARAL2S &id PeRbLALRuRbR YR debRes
framework for Creating an SM5 nessage on nobile device

104a f bv4a anentbsuispectioelr NMbssaghE apyletagion 108aptayides the

cel lul ar_net k 108. The nessage i s, recgive

mobi | € PABTREC 5 5eing e SHy PES e SsOpUE i EB e for
and pr ga@ntiSdon Svet the SMOMystehiN 1 (B8 AWeNGlapRBWosiY 0P NThe
102b. One skilled in the relevant arts will appreciate

t hat t BMS message i rseelved byumabiledlenise 10¢hioneghe devige's SMS
cel | ul t k nd further that the pobile device
are. onfy i 1Yoy ad et (B bPB vl MRRiaehy, S0 RRon

devi ces02d.n e askdiléd ahathe exdsaharayts SMR1 Capprasidte athaOhe
system rressa%i ng applications 102a and 102b may be
execut BierBsdipipactyorpinhaet bnipdite Ageular agtwark, gnd further

typi ca [, Gt .
o1 acolreb R3Sl FRS AL TRLAN YLD plion
const i temicasg dn snosadditiend] exespiage IMBocomemBagatign system,

application 102a_and issue a co nd to send the
mes s agBIeEHERE; PRlisatiosy| tacind k@?ﬁl@y&g AspHieE AN BFC or

1022 f Qg cbhiBut X cBS S a4 ifgtcal 55\ SRRSB0EmuANion

it is transm by devic 4a t hrough SMS networ
106a aswtanel1l00) aruseefiaiekick0B)4aowilhenteeai giringtdfschgidsters

t k 106b. f i pt d displ b iV
ovi oI mR SHOEEY g HER 118 Fhesgpeti app reation Agpasid
NETWORISs JOPSEamBHY td §9dkhe Mebdagt 8hceaViz (B12Q8S MésSaging

typically plain text messages manually entered by a =
user f applichi¢orpliPofemefthe taxt inregsagebnioedn HkSemessage, and it

?gg: gﬁ{s Stégwngmgtieedgpgdéviclzes 18&8 I(?dg% él\gisgﬂee?\%rit le()6taha%d 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



message using an appropriately configured conputing
device. Wile the format of A he nessage content is

wolmgeeResed by a particul ar gNB i npl enent at i OrRCTYH82007/025470
nmessage content itself need only be witten in a

manner g&hads VEabhler o u@'@r}tﬁlﬂ bendNARERANRL R8I  messages

reci pient. The sender and reC|p|ent of "an SM5 nessag
can t hendsrgoed bebsthelevies.y confi gureddevi ces capabl e

e LR S e e T

200 capahl eheTCPOPIRIHOE B NS SIS gleE\J}kﬁrkT(@Ec}P ﬁﬁfc%f»}ihty is
over an SMS network (such functlonallty i s sonetines

her ei nsora¢tanescherein raterred P agvVECPIMBt SMS", 'oT CPCBRBVS), in
in accorda h _an .enbodi of t he sen

oot RshRRRE Wi et RREh T e Gesdi SyBRGRE A TR/sMS
to a corBlagingaddvade 202aKhatOfredson 4 b@nhfu@&aﬂbﬁsmmmfa for
SM5 nessages 206a over an SMS networ k 208. TCP/ SMS

messagihegiransyiissiom oD PMS msseacss |2864 evereale SIS oRvork 208.
K 294
”essag%ﬁp?sg\% %Eeagr%s'd‘é'vﬁc%r 26 0RO ﬁé‘}abf’e th! P wghg%v[s

One ski evant ar Appr €8i at

SMB nenesyages? 086tc averbesianibar kefnnwinkcative NinkfBoab. e skilled
nessages are transmtted, includin S%‘;Sbut not limted

to, thi fhetrelenant ats wilbapnregiate thatt S etvak 208 ranche ppy
the r eh%ﬂ( o@dr! L $hith 'shvid E{e%%%%arﬁl%nt% hith& tuli@ﬁ ing, but not

comuni cati ons i n networ I rectional, “but
i n t helicedrtoptthodnteort a:rnaeatehelaemntwmfksa@nngsldhad @ the
202a wi || typical t as a .nessage transm.tter and

rressagfeﬁ?j’a& FE@V‘EO%‘H G PPPIESIRieC P‘i gorRmunications ik Bghwork

recei vepo hrbi M ReRASh&fn kkd &E%Eﬁp'ﬁdn%ntilg&zl;)’e]relh%essagmg
accordance w th an enbodi ment of the present

i nvent demce ICH SNBtypesdagiches a ewvissage 20@amittes aa.idtmessagmg
transm,t .to / nessagi .ng device 202bh. This
O Tibed 20 A RPERRE IR SRsHae 8B ker Rt defiaes of

assurregluts{}gﬁonTCP data is traveling wthin another
glng protocol, usually the Internet Protocol (as
w[0c0ﬂ IrCP/ | PYn apeprdatics Wit i erabedimeneofi R presentgavension,

wr appelilch)rsﬁg r%l\@agmg “®#9fte 202a has data to transmit to TCP/SMS
messaging device 202b. This data is prepared in a TCP message. The
TCP specification assumes that TCP data is traveling within another
wrapping protocol, usually the Internet Protocol (as with TCP/IP). In
this embodiment, the TCP message is wrapped in an SMS message.
The SMS protocol itself defines information necessary to properly
route the TCP message, such as the length of the message, source
address, and destination address. In accordance with a further
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.



The SMS protocol itself defines information necessary

to properly route the TCP mgssage, such as the length
Wwioog/pms29Bessage, source address, and desti nat iRET/US2007/025470

address. In accordance with a further enbodi nent of

the prP@R‘fNiATfUﬁrtBF arCPRARs SPGB on a nobil e

phone network, the source address and destination
address wi || each_be a tel ephone nunber representing
t 0924} ansni FIGng ahstratesethei fgmaevifcesTSP BERMEEI G00,0

of o TESORESES A SOG T BER a1 s oY Shobnb i et

of therpregeBt iTUERNhEQAge BD0dRbARRE hNsdtiée 733t 30€Pand
message 300 contains a source port 302 and destination

port 3deptinataerh pprteB @, besich gﬁ@d beies 2wbiies widseqdesequence
number frlngé:thEgg %06 4 %ﬁe@ d\ﬁ bm% $ :e% Is%rlbueet%ﬁ ) Puqqgﬁ;epo% el“CP

nunber ™} messa

MessageRsage 30@ s eﬁeudmgwthhhecp ﬁﬁ&é@ige@ htaecAnet inhBé pfper
nmessages are m ssing. Acknow edgenent nunber 308, al so

4 byt e%fd\ﬁ[ ged thai no mgpRIEes é@rm@gmn%ﬂ@%e@m@ﬁ@@er
nb t
o o BT B B P BB o L€ spppenc

recei Vﬁumbdfr 3% ovhilen Gsetramsnfittad bynd eebieiventto dhdiche the next
present invention, an initial sequence nunber 306 is

det er n?H9MENGSyNYRPH S expesiderIepSives [Bfacqaidanes srithaan
syst emGhofikrent 9PER] rE&n@%ﬁ%ﬁg@ﬁmc?- Wit gﬁheﬁegﬂ%%ﬁf%%
ffset 310, 4 bits,

of the present i1nvention, data o
i ndi catsetammediierusiig foE4UDWesrtdwtnsdr€ dartsaeﬁ:brby syttemmk

6 bits of reserved area unuse
SORIST <. ot ol Rriings LS apotsabadimern 6 bresyit ingention

bi t COHit@%F@&dJ 1’094 ‘bﬁs , iHARSRE a numbEKOOYd-8H9& ords ke by the
"Reset", "Sync “'Fi ni sh" operations, In

accor dBGPchaailet érblt@mb‘crdsmd argh YlAecrprsssadt A 6-bit status

now mulIROAH e (R By elyot RuCehan st Pond g G Agiene

abl e 1 AEIGRAINEel [ PishNe'Resie] Sinc", Tdha 'FHsisK'S berhtiénsd in

318, 2 bytes w de, is a one's conpliment of the one's

conpl i aﬁgﬁfda@genwnh an embodiment of the present invention. Window
field 316, 2 bytes wide, indicates how much data (in bytes) the sender
1s willing and able to receive from the receiver. The checksum field
318, 2 bytes wide, is a one's compliment of the one's compliment sum
of all the rest of the 2 byte words in the message, including the TCP
header and data, but excluding the checksum word itself, in accordance
with an embodiment of the present invention. 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



of all the rest of the 2 byte words in the nessage,
i ncludi ng the TCP header ang data, but excluding the

woheshkabem word itself, in ac€ordance with an eoG87d25470
of the present invention. Data field 326 conprises the

payl oad of the TCP nes 026 0SSi to
P st oo Bhoytd G, D78 2fGimebl of be b ulaEe dufus,® By
only t&eminafhg EnMREQSHAiNdS th GEAITH headds iad Affe same time
messagi ng. I n accordance with an enbodi msnt of the

pr esenttilizing atcopsiant HeP deadatsizgomere rodm ¢4 dvagiaple for TCP
opti on [ are,_unused
i accar sl i B REREI RSl B Rt RS AR age

I nvent wilh appietiated fHosel ed, itRdtdan3 idplehrRa k¥R bbbt Sen:ﬁﬂt@ TCP
and wi ndow field 316 are_al so unused. However, it may

be des‘FtFI&BF‘élStR?S?éb@r}lsmgeth5305&@“6%‘112010% 316t 0 ensure
b I f
PloBRsY DYt ead!l s OfERRME mEdte ] ¥ dipSeAdafile ,gg%rcteﬁys

ting unnecessary n the
at t hemsssape tdatg anidi bécausey SMS anasbsages M Beeaster fai ather
nore roomis _av. |IabI e for TCP data and data
pr ocesRYRESS O e@ﬁ {GPeepnnesions k15 PEEESsaRY thBayet Bgader at

arts WllhegiRr r%‘%fﬁh@ T di’?g\@l\senﬁessﬁgéﬂfha D rddiPlef @?rﬂicﬁﬁ(' B8P in

of the entire TCP standard is e using t
t echni w@estocdewirmwwmtpmmemetaha’ cRAGMBrf slxamessage as

not co pect d SM5 nessage .data, .and because .
oA (o A L A e e T T
TCP cofnaesiki ?rbhafa‘&:tér§oP§°P@F/@MS hRsh¥eard "TepdeN[sal One
t he begi nning of the TCP/ SM5 nessage that a receiver

can | ogkllédrini ﬂveoreclj@rant aridewdt rappeecidtetthatr apy sequence of
i nterpret the remind of the ssage as TCP data..ln
hecor GRS SlF o R BB o ekt SofT iha dopies pat dithbuishes
I nvent TOR/SNIS endskdost frontHBedsipeEed SMSimEsdReSllamessage
are "TCP/SM5". One skilled in the relevant arts wl|

awBF%qu ate FHat4 dhvwstralesadicR/SMS micasese #8P an ecaadynee with
| engt h b%ﬁu‘h'ghet‘dof @he Qﬁ]tean%Ht‘?én dlgﬁﬁ}gdn%b S&)%%a ns A the

TCP/ SM5 nessages f¥om of r expec nmessag

[ 0028] afbtementiohtd USTCRYSMES"a hEdRir Shara@esa o6 %0 eklﬁhvalent
accordance wi th an enbodi nent of the present
i nvent thereof Fifagld Hocondsipgarcharagier denoting the number of pad

bytes, which is 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.



af orenenti oned "TCP/ SM5" header characters, or an
equi val ent thereof. Field 404 contains a character

woER9bieg the nunber of pad™Bytes, which is digaussesho2s470
in Section 4, infra. Fields 406, 408, 410, 412, 414,

4 418, apd 420, conprise the correspondi ng, data.from
TS0 < geBRst Tt Bath 38 ebogbt GERR ey R ion, HE
enbodi TePtdaef sHoWh & REIE5U06,0B U0 12Batl 4 6 andeind@mzh
recei ver of TCP/ SM5 nessages are aware of an agreed

upon stafiffar ¢ fesdleetieclLCheVBCRedatalgels suraded sintegs ddut
400, | ﬂpﬁ){b%?.r O B8t rimt}trl] € Nt Sid &rlﬁf,pf}gcig%%ﬁg\tgtge Hp
sendi ngPanad how t°0 read the neSsage tofrrece pto 4.

ENCODI idta hidy stiaRalViz58ARE0 ddd0id8] a TESShibhstieecorf aczatdigd to
enabl es SM5 nessages to contain up to 160 7-bit )
char act®t gthen sgndand; an¢ weHafurthess appseciztg thassthe TCP data is

char ac il ions handle 7-bit
char ac{‘ag{vgb’[ %Egi : h aﬁ?é@?@ﬁh@gkw th an embodi ment of
t 003 pfr esent Tha TE€Rtdatnis ehbededGRrodtht a-bshadpiabasthirowedhdtie use

406, 4&8, 410, 412, 414, 416, 418, and 420 in FIG 4
(col | e?k Papepd cncodme, Topcopadanes With anesbediment ot theprgient
al phab ' kWi I t St Iy ¢

appr ecr?lg? %tgt?ﬁaﬁﬁsh%@%&%&dgggaﬁﬁ%y?%sl g? I(%tabél{ élngglge%nd
i nt o acdi@sas afl phélpemiable ASCIbcbiiragetsoviimy the (Yebit alphabet,
standard, and wil] fyrther appreciate that the TCP

dat | uhtst Jaf yeleriedapaniogE” Ryl Bherasieph atet SF00§164
The TCGhgathédsiig tehe@dadzi B0 oldier i A, &l ARBRAIce with an
through the use of base64 encoding, in accordance wth
an enbedbedimenoéf theereseat mventionyeing skilleBan ¢lgxrelevant arts

encodi ng, t akes. es of d at. a, ti and converts
oo WL P Siart AL Ee® il Bhiafipfe fHarffcts S BF \Red
al phabgkieaddetiRiindiched seirgetRd Hd dri1a i thSfdidvant arts will
characters are a set of 64 characters in the set [A-Z,

a- z, Ofugthenappspeiatethatiothes caendirgmsthaids maxrbearhiad mearder
of the to 4.4 L on e [ in the rel evant
arts V\}olprﬁgxggl%rzgé%:ﬁ?éﬁg&h%é to% Fé-i’lﬁzfl{lfgl?iﬂgﬂbl e printable
Cli@B2Kct er s Shige beseds edcodifg aadired 3 bhes ondataasmd in order to

characters. One skilled in the relevant arts w ||

produce the 4 printable ASCII character output, it is possible that the
final iteration of base64 encoding performed on the TCP data only
requires that one or two additional bytes be encoded. In accordance
with an embodiment of the present invention, base64 encoding is
performed on the remaining one or two bytes supplemented by one or
two additional bytes of arbitrary data as required, a process known as
"padding." The number of additional bytes needed for padding, in the
range O to 2, are transmitted as a character ('0', 'l', or 2') as part of
SMS message 400 shown in FIG. 4, in field 404.

[0033] FIG. 5 illustrates a flowchart 500 by which the process of
preparing and transmitting a TCP/SMS message is described, in
accordance with an embodiment of the present invention. In step 502,
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



further appreciate that other encodi ng nethods may be

utilized in order to map thg, 8-bit al phabet into the
wOr2008/076a93phabet . [ 0032] Si nce” base64 encodi ng RGEGUS20€025470

3 bytes of data input in order to produce the 4

printa : oflthe ' :

t he fi%’lg l?ﬁfg:fg%ﬁ%p g’?ésgégse Celgtgalg%coofélheng%per g%pn%gm%{]%ng

t he TORsedatf stapl 504 dmpul CR mes$eat inereoded tsing haketb4 ieocraling

byt es be encoded. |In. agccordanc j t n enbodi ment of
Uhe. pr ESBIRVUDRHEIROS S SEE CheBITog PSR r TS0
the repmibiRASOE cRirabeR MithiaShs YR RIZEALED ARYtePBD60hny
two additional bytes of arbitrary data as required, a

pr ocespaddimgvaped tp addipige 'bagiéd engndieg affthaddiRt inesske is

byt es needed for, paddi [ he ran 0 to 2, ar .

Y aneriirangd At SRR 0B e 'shab ifesi3245g ks Fogmige 48 gy in
of SMSE®S3238npPRingN9Wiedddr Fh@acters 1"TAP/SMS" 404 character
[0033] FIG 5 illustrates a flowhart 500 by which the

pr ocesdenstingtbpanmher afnprddinenbytes (O-Aly and PERp I8 characters

nmessage. i cribed, .in accordance w th.an di ment
of ¢ noros e E6P ShoraBh i oBURReT A g it R B J1E

such amvikinbrreasagp 300 thdfohed TEP/SBISI MEssagde ihGansmitted
previously indicated, not all fields in TCP nessage
300 ar @ Aete88hrSMP nmeasH oyek 8 sCAIMAREAfY nghvork 200 as

accept ghive, FEPIAPIS 05 cohi bl At WA @URRER S Present

the TCP nessage 1S aware O or mat
bei ng imsentiodt step 504, the TCP nessage i s encoded
usinghbase64 encodj.ng as_previously described in order

f B03¢he TCPWhSEsHEHE2PE dant gharstten P emagseges, with 8

charac o . )
it norcaoitls okl bitd By BNETERSRID helorahBInC M bABY feld,

messagésa shatattens memaid. foAthesE@Hh&QIST andéatSNB anesdagpe with

400 is for %é%%ssﬂgol\{m in FLG 4, c iﬁg ng 7 header.
char acf®FE%0 the presepf iguentiong e Woth hng FHEAGenRTne
of padgisags RuE&Hng, 01 ) byRESrWindr) dhelafhNABbR! SSIHRE the
the TCP nessage, in accordance with an enbodi nent of

t he pr&€8ritcaienconsiroes 1bytss,ap abddydarchevitto amenhbddRicsl/Bl

nessagg, i s LLansmiled a5 8. Lpgphar, S NESSA0 UL A
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 a 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



shown in FIG 2, in accordance with an enbodi nent of

the present invention. [OO_Sﬁi _When utilizing 160 7-bit
wochves/ese®r SMS nessages, wWith 8 characters ocdu/estoiy025470

the "TCP/ SM5" header and the pad bytes field, 152

char actghiuhRIBSM hal ehdife I@%aﬁeﬁﬁﬁgei%ﬂjt}gé‘ﬁéh tHeNuse of a

accordance wth an enbodi nent of present

i nvent raply  SWISh nigsgagehapa@inngs , a UECRgnizase64 admoadedgng
114 bytes. 0 ILhary data are available. Si.nce the TCP
neade; FEONERAE Tisbepeaand fuSiBobd dreansgitsom L any Hon-
enbodi pRBlve@nckfi@ePr €sENt invention, 96 bytes of TCP

payl oad data are available for use in any TCP/ SMS
n¥93Zhe. [ 00BBH amamplare cepltatignaol TEMBNB calees agavork 200,

conpl i pent ar ecodi al.gorithmis applied.in order
Lo Fet PERVEndaR gria i e Jhorei a e fRi& or
messageomfficakingd Weth dmethbigen &) &¥i0E, such s Wolite or fire and
appreci ate that as |long as the sender and receiver of

a TCP/ SHBIesa¥I§es; aghadeino Hec ot BeITeP/ SRVBCoe SParees a

f or mat e S$li {~hpl L on
cont or & AR EHIR e RERN RicCa D, BT GRe Tepisys
form afud tiasohisiohCoV<sNonimasiagton bnk BYERVEE ARYSMS message

APPLI CATI ONS [0036] TCP/ SMS is useful in any | i
ci r cunBPea dronsle SMS metwork 3 a8; ifor tecaint byveemimpriratign ek
SMVS j relinabi | i - ' i
ecenea 0 SR AR ot bty L8 3ot
bi - di r ddiveon alf cthenDOP/SMS ansssbdeato enssagingldevidat 202bs  If

Cont al REFERETER 0 23 cdat Aol Baliond s A0 SRS Tegssage,

nessaggsvicé@Pehat belph@r}eé[%gesér]? Ec{l@l@ﬁ‘i@(&%ﬁl‘aﬂt PEPAIMS message,

nonr ecei ved nessages. n an exenpl ary

appl i cat¢omorofancowithithe ACPotandatdwor k 200, nmessagi ng
devi 202a,i s ener gency nessagi ng. devi ce. for
OB cat i My dRERET HRTY AR LBt comatipigaan network
pol i ce200, BMS Ridorke 208 CafP MékeEng WRA&sN 200 and 202b
emer gency service O(Per ates a ) ) _
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



conplimentary nessagi ng device 202b. By i npl enenting

TCP/ SMS for transm ssion ov communi cation |ink 204a
WoEX080768NM5 nessage 206a, through SMS networ k 2@8/UK2007/025470

recei pt by communication |ink 204b as an SMS nmessage

206D, C@%ﬁ%ﬁi NG A6MIdhE AR §m9%%re\§/}?%1%ﬁ%8féﬂ' h%’ feJanp%fter-

the T fessage to nessdgi ng
messagraadatile eode EGbe:ﬂmpis thotmetbod ilistrated byCRO\SMErt 500

nessage Vi ce 202a wi | recej ve n. .
acknow%@i rﬁ%ﬁ@aﬁgétem o0 Vrigusgmbodiens of
the TC&IG%B%}Q%EI%C OQ3BEd bl tdnds lUfttﬂﬁ rexﬁfﬁﬁ@écﬁﬁ%ter sysE(em

appl i cation of comunication network 200, SMs networ
208 an60GveA feaxyicading dhis desripGgn, iawall E@:Z)hna applasme frt a person

port - addr,essed SMNS. S [ devi ce b is.opera

o | Rl the it 5 Do splemecs s Ry B Fgg ofher
each | ggapaer %@te%scﬂnﬁf&rcﬁ mMpuMerdifEdturekn a

port - addresse SM5 system a TCP/ SM5 nessage 206a sent

b0tk sagi n@on”wtecéyﬂwé%vmlud@mmrmrﬁmoqqssmrs,zs@mas
further inc ort ass cl at ed

the deBiPEaPHELT TAToI et BePoR RECRBI R Gl f cnere

202b. pirpase eSO N Fro@SSIPEEN 15 epkitedttd ANcorhiinication
TCP/ SMS nmessage 206a further includes a source port

for repfipsimeciiedds (feroaawple, o busonestearkhat these

CIBB] © APPLLARUANSSAE GRS G DAL & hif! holP"cos

es of tion, m tat
EXAI\/PLﬁeMWrEﬁHcSHSﬁEEBAsI memanvﬁmmpunmw@]awamcm a
aspects of the present invention can be inpl enented b
sof t m,afeéon@wrm&?l@ry RAP-dwefcendagy HemgRLHOAGTRY, Include,

t her 902% ﬁ ﬁ ard i4SEA A 65 %r}eﬁfé%ﬁlle %to‘f‘%@j&ﬁ\% 61/ %B&/‘&‘r

600 in e presentinvéntion, i ons
t her eod ,memamytseck nBemogalile dtoaasgeontrmmlérme)adaﬂnbase:m fleppy

O LEERE G 02 LRSS L BA U B I S0
P A A Q‘?ﬂ’zh‘?‘#&%{a@ fRm
descr i ptd/onwrites tovalrembeahderstorgge amgrftl 8tin agw¢lbks@wn manner.
Removable storage unit 618 méy comprise a floppy disk, magnetic
tape, optical disk, etc. which is read by and written to by removable
storage drive 614. As will be appreciated by persons skilled in the
relevant art(s), removable storage unit 618 includes a computer usable

storage medium having stored therein computer software and/or data.
[0043] In alternative implementations, secondary memory 610 may
include other similar means for allowing computer programs or other
instructions to be loaded into computer system 600. Such means may
include, for 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.



skilled in the relevant art how to inplenent the

i nvention using other conpy{ r systens and/or conputer
w0a200$1076298t ur es. [ 0041] Conputer system 600 i nARATAR0GHIRS470

or nore processors, such as processor 604. Processor

6 n be ot
pﬁﬁmﬁﬁ g?o %Féraélys{%:grzl%lbg as&qgatﬁgé aaOléBRx%ﬁucatlons

ocessor. €sso nect e
comunint@tice$2# nfCoashunicitions nﬁeﬁaqefﬁm aoswspbéiware dngdsdata

or netvvo 04 Conput er system 6 aI 0 i nc| ydes
o i g EeT ORGP CaBPY L ST ol §Evices
(RAM , CBRfhTRY%tBhS Aniebake! @4%1%?0 %ﬂﬁ%ya "PROBENY, ﬁlgetwork
Secondary nmenory 610 may includé, for exanple, har d

di sk dmteréacg1such aserwvmeen@t oardge adcmmmuﬁmnomﬂdvlootr a

L VAT

an opt b&ﬁinudjc%{so&bnmeefac@ 6M afennrmmrm ofXighdlewhidkénay be
The renovabl e storage drive 614 reads from and/ or

Wi t eseleetrenie, aimﬁm@ngtlgr@j@au oK otter Signalsacapeble adnlesing
manner e storage un rise

£l oppyre&‘ewn}f%x&gne unic gB%mt%r%c% | cal‘lnﬁ%gﬁe s1 s ar\ﬁﬁ)rgwded
i's reag meﬁﬁdchﬁbhi eﬂteff@cénﬁzneﬂevabioﬁnﬁﬁrﬁéaams dsdtly €626.
614. As will be appreciated by persons skilled in the

r el evakpmargeations oaty 886 cagissr agealuand raas be nenieraentad

comput g A & AbA: 308 SRR MIREIER. FLONAR SIEETA an
i mpl enBitlaiki crsher somandicayionedinyiel® 10 may i ncl ude

other simlar nmeans for allow ng conputer programs or
otd94p] i nst r ity HecyBeethedsaRY "SRRI ORISR} Migaya yand

600. Sugih fRANRABRnddiGhYdR usk@to Eég%gmyerefé? th ﬁiéﬁiﬁas*ﬁlcﬁ as

storage unit 62% and an interftace es of
such neams abieystbrage ué @l Hragoesble auotergedgat 62121 a hard disk

cartridge jnterface (such as t d i n.video. gane
devi ceg'gt Hﬁdr éfo 3 Eﬁg hsigaals , ¢ over

or Pmmﬁﬁﬁlcﬁﬁwpzﬁﬁ %Q6S tRute gﬁ ﬁfed{&‘llfﬂaﬂ@'%@lputer
storage units 622 and interfaces 620 which all

sof t wanssbimuedianacamalbe refentesthemprses, fsnetnag mein memory 608
and secondary memory 610, which can be memory semiconductors
(e.g. DRAMSs, 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



renmovabl e storage unit 622 to conputer system

600. [ 0044] Conputer system 690 nmay al so include a
waaRTeAt i ons i nterface 624. Conmmuni cati ons RGE/ES200G@5470

624 all ows software and data to be t_ransferred bet ween

conput ghd $Y=IEE %t@o&n?ﬂ]ﬁe@%%%ﬁp @90 %@ﬁﬁ:gcl%ﬁrovable storage drive

Conmmuni cations i nterface 4 may i nclfude a nodem ~a

net wor k14,nhterfhec@(, bachdras: @2 dEtchmnnetcatianslinterface 624.

c icatigns.port, a P A .s|lot and card r the. .

T RBBATSS ¢ P Eiatibm o e et Pess MRSy obnine
i nt er f aofewsé4st@led d) ahPohiputr Afse1gNAEAuMmhi ShcHBYfthare,
el ectronic, electromagnetic, optical, or other signals

capabl @hen exesuied teors veddy denpron¢ssiangi davice, wawses acdata
624. These signal. re provided to.,c ni cat i,ons

[t or 1 B er o RSO0 B Rt SF ReirdroBd Pt o ErloBiments of
ComunitainveRtion ainfpl6y Ganyatshpstes W@edlé crnfbad@le HAedium,
i npl enented using wire or cable, fiber optics, a phone
line, KNQWnmngwaer igHbe duthren kExampleof ¢qmpuier wseplde mediums

commung ¢1d.085 £03R08kSredl@OfBhal Ml LS JIREUTRY NG

ternms "compu program nedi onmpu

medi unbf anedans edcéss genwiy)l |sgcordhey stopageedevdica¢higashard
renmovahl e storage unit 618  renpvabl e storage unjt

622, adH¥Fe (apBK disks: LD KOMS. KAP dlitkss kapap. wagwsiis, sterage
si gnal ri % NHAIAIS b ; gg?ﬂp

pr ogr a%eﬁgédsi’ uﬁﬁgﬁd&%{) uter eﬁ’s% e fedi %ﬁ?ﬁ%ﬁo so&&%lge
refer tleviognae.),eand sammmuagation matimms Ye.§08vismddand wireless

secondary nepory 610, i ¢ch can be nenory .
sem coﬁ%‘ﬁ{!}“afcé“%’és. ﬁ?m@&v@?caitaé% Pet’ﬂ‘?gge ggfngttaepotworks,
progr afgpinedugty. are means for providing software to

conput er system 600. [0046] Conputer programs (al so
call ed conputer control logic) are stored in main

ngnoryc@}éicgggf@f\] secondary nenory 610. Conputer
prograns may al so be received via communications

interface 624. Such conputer prograns, when executed,
ettdB8E conpWhile wargtugend@dinents apthepeesent insepticeesleave been

IR S R AN -
to 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.



I mpl ement the processes of the present invention, such

as the steps in the method {4 |ustrated by flowchart
wos0s/ak28l G 5 di scussed above. Accordi ngly, @anuS2007/025470

conmput er progranms represent controllers of the

conmput er system 600. \Were the invention is

i )l enent ed using software, the software may be stored

[ IﬁAgéﬁﬁuﬂ%@A%Pgéfan1productand | oaded i nto conputer

system 600 usi ng renovabl e storage drive 614,

interface 620, hard drive 612 or conmuni cations

interface 624. [ A04dthputBRinpI¥eBhE MdiRo® ESOwEippRfd £ACP
to conputer products conprising software stored on any

conmput er e ' Such f . when execut ed
in onegg? ggﬁg&bgggﬂgg%%%égﬁﬂﬂgt8@%@@$h%§g8es a data
processi ng evLce&FHf 0 operate as described herein.
Enbodi ment s BFEHEC NfeErBRSenpl oy any conputer
useabl e or readabl e nedi um known now or in the _
future. Exafiplodingothe diglimesssageesiblaa AME umessagec lenemsding
but are not Iimted to, primary storage devices (e.g.,
any type of foramagom access nmenory), secondary storage
devices (e.g., hard drives, floppy disks, CD ROVS, ZIP

di sks, tapeformiBoheiIMS sicRéagearfievi ces, optical
st orage devi ces, MEMS, nanotechnol ogi cal storage

devi ce, etc : ' i i - | Led
and wirel es%éngéﬁﬂ%?)c a¥ [ o%sgg%gtg\g/\}m S, glr%%séfgug% g%tWorrl?,
net wor k w de net wor ks, i.ntranet tc.). 7.
ConCL Ui 866 SN Pt Pisngoisn otferien fE st flis SMS
present invention have been described above, it should
be und®@FsREeas @ ASE/IMSynessage anddhe preodedTed Byssasss of
exanple only, and not limtation. It will be
understood by those skilled in the relevant art(s)

that various changes in formand details nay be nade
therein without departing fromthe spirit and scope of

the inventi2n asTHefmhélked of cldie BpweREdRdthe! #¢pref encoding
Accordingly, the breadth and scope of the present

inventiher*r@&ekéag@e&mgﬁsési mted by any of the
above-descri bed exenpl ary enbodi nents, but

determining padding, if any, resulting from the encoding.

3. The method of claim 2, wherein the SMS message

further comprises a value indicating the padding.

4. The method of claim 1, further comprising:

receiving a second SMS message over the SMS messaging
network;

reading the header of the second SMS message to identify the

second SMS message as a TCP/SMS message;



shoul d be defined only in accordance with the
follow ng claims and their_gquival ents. WHAT IS CLAI MED
WA B08/17629% conput er - i npl enent ed met hod for wr aRsITgs2807/025470
TCP nessage in an SMS nessage, the method conpri sing:
form ng theqdGRinFRAS 3&Bnd TTFOHERIed HEhd Q%oﬁﬁ%%@g%lés&ge
an SM5 nessage encodi ng format; form ng the
nmessage; an dsendl ng the SM5 nessage over an SI\/IS
nmessagi ng network; wherein the SM5 nessage conprises a
header denotigigl %gj SMS .nmessage as c? / SMS message
and the enct@deys Pmiaingrin the sepnpy HBTFS®%$S cl ai m 1,
wherein the step of encoding the TCP nessage
conprises: determ ning padding, if any, resulting from
the encoding. 3. The nethod of claim2, wherein the
SMS nessage further conprises a value indicating the
paddi ng. 4.5The iFbe¢t mozthad of Ickimm 1,, whareinhthe stepnpf escading
recei ving a second SM5S nessage over the SM5 nessagi ng
net wor #e TCToRleSAgé Beémpeader of the second SM5 nmessage
to identify the second SMS nessage as a TCP/ SMS

nessage; dec&@og gttﬁg %gt%q%l S D second

SM5 nessage; rea i ng a| ned in t e second
TCP nessage. 5. The nethod of claim1, wherein the

step of encoding the TCP nessage conprises: encodi ng
the TCP nessage usi ng base64 encoding. 6. The nethod

of claim1l, whergin the step of formng the
nessage Conﬁrl sedhe method of claim 1, whereinthe step o%?orming the

TCP message comprises:

determining the sequence number of the TCP message;
wherein the sequence number is the next consecutive number
following the sequence number of an immediately prior TCP message

or, if there is no prior TCP message, generating the sequence number.

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

generated using a system clock.

8. The method of claim 4, wherein the second SMS
message further comprises an SMS destination port, further
comprising:

processing the data contained in the second TCP message in a

service associated with the SMS destination port.



determ ning the sequence nunber of the TCP nessage;
wherein the sequence nunber;4s the next consecutive

wonoBer620dl | ow ng t he sequence nunber of an i NPEDIUS2087/§25470
prior TCP message or, if there is no prior TCP

nessage, geper at iADQoInEﬁte?%ﬂ&ﬁ'ﬁﬁﬁpfﬂdﬁpﬁﬁomﬁﬁsiﬁg% eEhpedr
of claim6, wherein the sequence nunber is generated

usi ng .8 f.clai ,

wher o Qs eline tonTier TibRAM Mei k&M hercon for
SM5 destination port, furt he_i Eo rising: cessi nég
the dafRPbUBERRTAEHSPO HEEPLeEGhdn en@s@a%@ j esage, the

service associated with the SMS destination port.9. A
conput EPMPRISHPIRETN: Igiceorewiiig:si ng a conmput er usabl e
medi um havi ng conputer program | ogic recorded thereon
for enablindra fproingssemstfor emabing aTiEBcemsss wgformntharTCP
SMS nmessage, the conputer program | ogic conpri sing:
first form pgsgans for enabling a processor to form
the TCP nessage; encodi ng neans for enabling a

processor t an?da%%g fhehfle f%%a%ﬁﬁgc‘ %eg;grrc])g&fsgp tosygbc{ﬁlqe;stﬁ@gle(?

encodi ng format; “second torm ng or en ng a
processor to form.the message; .and. sendi ng nmeans
for enabli n&leésﬁFé%%%§§%5’F18“§gﬁg“ﬁ°ﬂ5‘g§l9§n%ssage over
an SMS nessagi ng network; wherein the SM5 nessage
conpri ses astfenfdprmmgoneats {Hecrahingdspipgessgs tg form the
TCP/ SM5 nessage and the encoded TCP nessage. 10. The

conput er pr SYyfdmepragetamd of claim 9, wherein the
encodi ng nmeans conprises: determ ni ng neans for

enabl i ng a pE@s $fank Ofodedrablihgler Pasididg, toi ferdnyhe SMS
resulting fromthe encoding.
message over an SMS messaging network;

wherein the SMS message comprises a header denoting the SMS

message as a TCP/SMS message and the encoded TCP message.

10. The computer program product of claim 9, wherein the
encoding means comprises:
determining means for enabling a processor to determine

padding, if any, resulting from the encoding.

11. The computer program product of claim 10, wherein the

SMS message further comprises a value indicating the padding.



11. The conputer program product of claim 10, wherein
the SM5 nessage further co_rrpgi_ses a val ue indicating

wWQ wes/pmde ng. 12. The conput er program product RET/G$2807025470
9, the conputer programl ogic further conprising:

recei ving ngans fqe c@ﬁﬁ?mte% E%ﬁ%ﬂ Ee%iﬁl%fs@ﬂ‘ cliith 6 ShE Eéﬁ%pé‘ter

second SM5S nessage ove ssagl hg networKk;

first rreada{rrrfgo r{eglr}al ;or enr;}bl_i ng a processor to read
the heBEE* 0 %% s&%%’ﬂp’é?\/ég'nessage to identify the

second SM5 nessage as a_TCP/ SM5 nessage; decodi ng
means for eFRSBIVilRgMeaRT fucdebling @ RHIeesSHY onsceiye dnipecond
TCP nessage in the second SM5 nessage; and second

readi ng neafdy messagabvérribe SMS messeging nebvarkad dat a
contained in the second TCP nessage. 13. The conputer

program pr ofiugt treq@ling m@bms fr enhiding Npiosessen eOfbiad ghérReddsr
conpri ses: base64 encodi ng neans for enabling a

processor t gf 6Re Ad8odd SMEPMERISAAE HRhiMY MRS®Blnd SMS
encodi ng. 14. The conputer progfam product of claim?9,

wherein thenfeig{a %agg&@mwrggsss?%eonpri ses: determ ning
n

nmeans for ena g a processor ’determi ne the
sequence nunber..of the TCP nessage; wherein the
sequence nuagfé’i““}gs“?ﬂ@ EXPAT R SRIGETRE! mﬁ%eae the second
foll owi ng the sequence nunber of an imediately prior
TCP nmessage T6P megsagehiarthe pasopd SPEY messpen amdssage,
generating the sequence nunber.15. The nethod of claim

14, wher ei ns¢doed seadingarcans nfoe renaldingeagratassbrue rpdadata
system cl ock. 16. The conputer program product of

claim12, wbextginBd im@esesMadrGiMpcRgsage further
conprises an SMS destination port, the conputer

program | ogi ¢ conprising: processing neans for
enabling a processor to process the data

13. The computer program product of claim 9, wherein the
encoding means comprises:
base64 encoding means for enabling a processor to encode the

TCP message using base64 encoding.

14. The computer program product of claim 9, wherein the
first forming means comprises:

determining means for enabling a processor to determine the

sequence number of the TCP message;
wherein the sequence number is the next consecutive number
following the sequence number of an immediately prior TCP message

or, if there is no prior TCP message, generating the sequence number.



contained in the second TCP nessage in a service
associated with the SMS destjnation port. 17. A system

woERPEPIsH30f W apping a TCP neSsage in an SMS nRS$@&3607/025470

conprising: a first nodule to formthe TCP nessage; a
second nodul e to encode the TCP nessage in an SNVS
nmessage encoding format; a third nodule to formthe
SMS nessage; and a fourth nodule to send the SMS
nmessage over _an SMS nessagi ng. networ k; . wherein the SMS
nmessage conpri seghﬁmﬁﬁ?fi?f@é%tlf‘nﬁh?lﬁ@ GRS CARISS gumber

a TCP/ SM5 nessage and the encoded TCP nessage.
is generated using a system clock.

16.  The computer program product of claim 12, wherein the
second SMS message further comprises an SMS destination port, the
computer program logic comprising:

processing means for enabling a processor to process the data

contained in the second TCP message in a service associated

with the SMS destination port.

17. A system capable of wrapping a TCP message in an
SMS message, comprising:
a first module to form the TCP message;
a second module to encode the TCP message in an SMS
message encoding format;
a third module to form the SMS message; and
a fourth module to send the SMS message over an SMS
messaging network;
wherein the SMS message comprises a header denoting the SMS

message as a TCP/SMS message and the encoded TCP message.



