
TCP OVER SMS BACKGROUND OF INVENTION FIELD OF THE
INVENTION [0001] The present invention relates
generally to data communications and, more
particularly, to data communications using Short
Message Service (SMS) transport. DESCRIPTION OF THE
BACKGROUND ART [0002] Short Message Service (SMS)
transport is a service commonly available on mobile
devices for the purpose of sending short messages
between such mobile 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 not 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 message. [0004]
Accordingly, what is desired is a method for ensuring
reliable delivery of data using ubiquitous SMS
transport services.SUMMARY OF INVENTION [0005] The
invention includes a computer-implemented method for
establishing a reliable, bidirectional communication
pathway for 



arbitrary data between devices by wrapping a TCP
message in an SMS message. The method includes the
steps of forming the TCP message, encoding the TCP
message in an SMS message encoding format, forming the
SMS message, and 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. [0006] The invention further
includes a computer program product comprising a
computer usable medium having computer program logic
recorded thereon for enabling a processor to wrap a
TCP message in an SMS message. The computer program
logic includes a first forming means for enabling a
processor to form the TCP message, an encoding means
for enabling a processor to encode 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 specificembodiments described
herein. Such embodiments are presented herein for
illustrative purposes only. Additional embodiments
will be apparent to persons skilled in the relevant
art(s) based on the teachings contained herein. BRIEF
DESCRIPTION OF THE DRAWINGS [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 enable 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 illustrates
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.DETAILED DESCRIPTION 1. INTRODUCTION
[0017] Communication specifications often incorporate
the expected level of reliability into their design.
For example, the Transport 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 (EP). 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 turned 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
thedelivery was made. For similar reasons, delivery of
the confirmation message is also not guaranteed.
[0020] FIG. 1 illustrates an exemplary SMS
communication system 100. Messaging applications 102a
and 102b are run on mobile devices 104a and 104b,
respectively. Messaging application 102a provides the
framework for creating an SMS message on mobile device
104a for transmission over the SMS system 106a to a
cellular network 108. The SMS message is received by
mobile device 104b on the device's SMS system 106b,
and presented to a user within messaging application
102b. One skilled in the relevant arts will appreciate
that the intermediate network is not limited to a
cellular network, and further that the mobile devices
are only illustrative of possible communication
devices. In an additional exemplary SMS communication
system, messaging applications 102a and 102b may be
executed on a PC or other computing device. In a
typical usage of SMS communication system 100, a user
of device 104a will enter a string of characters
constituting a short text message into messaging
application 102a and 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 configureddevices capable
of sending and receiving encoded messages understood
by both devices. [0022] FIG. 2 illustrates a network
200 capable of communicating using the TCP protocol
over an SMS network (such functionality is sometimes
herein referred to as "TCP over SMS", or "TCP/SMS"),
in accordance with an embodiment of the present
invention. A TCP/SMS messaging device 202a has access
to a communication link 204a for the transmission of
SMS messages 206a over an SMS network 208. TCP/SMS
messaging device 202b is operable to receive SMS
messages 206b over a similar communication link 204b.
One skilled in the relevant arts will appreciate that
SMS network 208 can be any network over which SMS
messages are transmitted, including, but not limited
to, the Internet or a cellular network. One skilled in
the relevant arts will further appreciate that
communications in network 200 are bidirectional, but
in the description contained herein messaging device
202a will typically act as a message transmitter and
messaging device 202b will typically act as a message
receiver for purposes of illustration. [0023] In
accordance with an embodiment of the present
invention, TCP/SMS messaging device 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.3. FORMATION OF
A TCP/SMS MESSAGE [0024] FIG. 3 illustrates the format
of a TCP message 300, in accordance with an embodiment
of the present invention, as defined in RFC 793. TCP
message 300 contains a source port 302 and destination
port 304, each field being 2 bytes wide. A sequence
number field 306, 4 bytes wide, specifies a sequence
number for TCP message 300 for ensuring that TCP
messages are received in the proper order and that no
messages are missing. Acknowledgement number 308, also
4 bytes wide, is a number corresponding to a sequence
number 306 which is transmitted by a receiver to
indicate the next sequence number 306 it expects to
receive. In accordance with an embodiment of the
present invention, an initial sequence number 306 is
determined by using the 4 lowest bytes of data from a
system clock. [0025] In accordance with an embodiment
of the present invention, data offset 310, 4 bits,
indicates a number of 32-bit records used by the TCP
header. 6 bits of reserved area 312 are unused. A
6-bit status field 314 is used for control, with each
bit corresponding to "Urgent", "Acknowledge", "Push",
"Reset", "Sync", and "Finish" operations, in
accordance with an embodiment of the present
invention. Window field 316, 2 bytes wide, indicates
how much data (in bytes) the sender is 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 316to ensure
proper byte alignment of the TCP message fields. By
eliminating unnecessary fields in the TCP header, and
at the same time utilizing a constant TCP header size,
more room is available for TCP data and data
processing is simplified. One skilled in the relevant
arts will appreciate, however, that an implementation
of the entire TCP standard is possible using the
techniques disclosed. [0027] As a TCP/SMS message is
not commonly expected SMS message data, and because
SMS messages may be used for other purposes besides a
TCP connection, it is necessary to have a header at
the beginning of the TCP/SMS message that a receiver
can look for in order to determine whether to
interpret the remainder of the message as TCP data. In
accordance with an embodiment of the present
invention, the first 7 characters of a TCP/SMS message
are "TCP/SMS". One skilled in the relevant arts will
appreciate that any sequence of characters of any
length may be used in a manner that distinguishes
TCP/SMS messages from other expected SMS message data.
[0028] FIG. 4 illustrates a TCP/SMS message 400 in
accordance with an embodiment of the present
invention. Field 402 contains the 



aforementioned "TCP/SMS" header characters, or an
equivalent thereof. Field 404 contains a character
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.[0030] In accordance with an embodiment of
the present invention, the 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
alphabet. One skilled in the relevant arts will
appreciate that the TCP data may similarly be encoded
into a UCS2 alphabet, or according to any other
standard, and will further appreciate that the TCP
data is natively encoded for an 8-bit alphabet. [0031]
The TCP data is encoded into the 7-bit alphabet
through the use of base64 encoding, in accordance with
an embodiment of the present invention. Base64
encoding takes 3 bytes of data at a time and converts
it to 4 printable ASCII characters within the 7-bit
alphabet, wherein the selected printable ASCII
characters are a set of 64 characters in the set [A-Z,
a-z, 0-9, +, and /], in accordance with an embodiment
of the present invention. One skilled in the relevant
arts will appreciate that other available printable
characters may be used instead of the indicated
characters. One skilled in the relevant arts will 



further appreciate that other encoding methods may be
utilized in order to map the 8-bit alphabet into the
7-bit alphabet. [0032] Since base64 encoding requires
3 bytes of data input in order to 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 0 to 2, are
transmitted as a character ('0', '1', 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 arecipient of
the TCP message is aware of the TCP header format
being used. At step 504, the TCP message is encoded
using base64 encoding as previously described in order
for the TCP message to appear as printable ASCII
characters within the SMS message. At step 506, any
padding applied to complete base64 encoding of the TCP
message is determined. At step 508, the SMS message
400 is formed as shown in FIG. 4, comprising 7 header
characters "TCP/SMS", 1 character denoting the number
of padding bytes (0-2), and up to 152 characters for
the TCP message, in accordance with an embodiment of
the present invention. At step 510, the formed TCP/SMS
message is transmitted as a regular SMS message over a
communication network 200 as 



shown in FIG. 2, in accordance with an embodiment of
the present invention. [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 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-directionalcommunications that ensure all data is
received through the use of a reply SMS message
containing a TCP message acknowledging received TCP
messages, and through the retransmission of any
nonreceived messages. [0037] In an exemplary
application of communication network 200, messaging
device 202a is an emergency messaging device for
communicating with an emergency service, such as
police or fire and rescue services, wherein the
emergency service operates a 



complimentary messaging device 202b. By implementing
TCP/SMS for transmission over communication link 204a
as an SMS message 206a, through SMS network 208, for
receipt by communication link 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 presentinvention, or portions
thereof, can be implemented as computerreadable code.
For example, the method illustrated by flowchart 500
of FIG. 5 can be implemented in system 600. Various
embodiments of the invention are described in terms of
this example computer system 600. After reading this
description, it will become apparent to a person 



skilled in the relevant art how to implement the
invention using other computer systems and/or computer
architectures. [0041] Computer system 600 includes one
or more processors, such as processor 604. Processor
604 can be a special purpose or a general purpose
processor. Processor 604 is connected to a
communication infrastructure 606 (for example, a bus
or network). [0042] Computer system 600 also includes
a main memory 608, preferably random access memory
(RAM), and may also include a secondary memory 610.
Secondary memory 610 may include, for example, a hard
disk drive 612, a removable storage drive 614, and/or
a memory stick. Removable storage drive 614 may
comprise a floppy disk drive, a magnetic tape drive,
an optical disk drive, a flash memory, or the like.
The removable storage drive 614 reads from and/or
writes to a removable storage unit 618 in a well known
manner. Removable storage unit 618 may 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.[0044] Computer system 600 may also include a
communications interface 624. Communications interface
624 allows software and data to be transferred between
computer system 600 and external devices.
Communications interface 624 may include a modem, a
network interface (such as an Ethernet card), a
communications port, a PCMCIA slot and card, or the
like. Software and data transferred via communications
interface 624 are in the form of signals which may be
electronic, electromagnetic, optical, or other signals
capable of being received by communications interface
624. These signals are provided to communications
interface 624 via a communications path 626.
Communications path 626 carries signals and may be
implemented using wire or cable, fiber optics, a phone
line, a cellular phone link, an RP link or other
communications channels. [0045] In this document, the
terms "computer program medium" and "computer usable
medium" are used to generally refer to media such as
removable storage unit 618, removable storage unit
622, a hard disk installed in hard disk drive 612, and
signals carried over communications path 626. Computer
program medium and computer usable medium can also
refer to memories, such as main memory 608 and
secondary memory 610, which can be memory
semiconductors (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 productand loaded into computer
system 600 using removable storage drive 614,
interface 620, hard drive 612 or communications
interface 624. [0047] The invention is also directed
to computer products comprising software stored on any
computer useable medium. Such software, when executed
in one or more data processing device, causes a data
processing device(s) to operate as described herein.
Embodiments of 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.WHAT IS CLAIMED
IS: 1. A computer-implemented method for wrapping a
TCP message in an SMS message, the method comprising:
forming the TCP message; encoding the TCP message in
an SMS message encoding format; forming the SMS
message; and sending 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. 2. The method of claim 1,
wherein the step of encoding the TCP message
comprises: 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;decoding the second TCP message in the second
SMS message; and reading data contained in the second
TCP message. 5. The method of claim 1, wherein the
step of encoding the TCP message comprises: encoding
the TCP message using base64 encoding. 6. The method
of claim 1, wherein the step of forming 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.9. A
computer program product comprising a computer usable
medium having computer program logic recorded thereon
for enabling a processor to wrap a TCP message in an
SMS message, the computer program logic comprising:
first forming means for enabling a processor to form
the TCP message; encoding means for enabling a
processor to encode the TCP message in an SMS message
encoding format; second forming means for enabling a
processor to form the SMS message; and sending means
for enabling a processor 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. 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.12. The computer program product of claim
9, the computer program logic further comprising:
receiving means for enabling a processor to receive a
second SMS message over the SMS messaging network;
first reading means for enabling a processor to read
the header of the second SMS message to identify the
second SMS message as a TCP/SMS message; decoding
means for enabling a processor to decode the second
TCP message in the second SMS message; and second
reading means for enabling a processor to read data
contained in the second TCP message. 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.15. The method of claim
14, wherein the sequence number 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. 


