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(57) Abrege(suite)/Abstract(continued):

address Identifier having a format defined by the first protocol. The method comprises the step of processing said control message
to derive a second address Identifier from said first identifier, sald second identifler having a format defined by a second
communications protocol; and, the step of reformatting said control message for transmission, In accordance with said second
protocol, to a network system associated with said second address identifier. The first communications protocol may be Session
Initiation Protocol (SIP) and the second communication protocol Simple Mail Transfer Protocol (SMTP). The invention allows
messages to be readily processed and diverted from a SIP defined destination URL address identifier to a corresponding SMTP
defined destination URL address identifier for the same user or end system. |In this way users may send SIP messages to SMTP
address Identifiers using the SMTP network protocol and infrastructure (416) and SMTP messages to SIP address identifiers using
the SIP network protocol and infrastructure (408, 410, 412).
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(57) Abstract: The invention provides a
method, data processing system and software
for processing control messages constructed
in accordance with a first communications
protocol for use in a communications network.
Each control message includes a first address
identifier having a format defined by the first
protocol.  The method comprises the step
of processing said control message to derive
a second address identifier from said first
identifier, said second identifier having a format
defined by a second communications protocol;
and, the step of reformatting said control
message for transmission, in accordance with
said second protocol, to a network system
associated with said second address identifier.
The first communications protocol may be
Session Initiation Protocol (SIP) and the
second communication protocol Simple Mail
Transter Protocol (SMTP). The invention
allows messages to be readily processed and
diverted from a SIP defined destination URL
address identifier to a corresponding SMTP
defined destination URL address identifier
for the same user or end system. In this way
users may send SIP messages to SMTP address
identifiers using the SMTP network protocol
and infrastructure (416) and SMTP messages
to SIP address identifiers using the SIP network
protocol and infrastructure (408, 410, 412).
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PROCESSING NETWORK COMMUNICATION CONTROL MESSAGES

This invention relates to processing control messages for use in
communications network, and in particular to a method, data processing system
and software application program for processing control messages constructed in
accordance with a communications control protocol. The invention is particularly,
but not exclusively, directed to text-based application-layer communication control
protocols.

The Session Initiation Protocol (SIP) is an application-layer control protocol
for creating, modifying and terminating sessions having one or more participants.
These sessions include Internet multimedia conferences, Internet telephone calls
and multimedia distribution. Members in a session can communicate via multicast
or via a mesh of unicast relations, or a combination of these. SIP supports session
descriptions that allow participants to agree on a set of compatible media types. It
also supports user mobility by proxying and redirecting requests to the user’s
current location. SIP is not tied to any particular conference control protocol.
There is widespread interest in the protocol, especially for telephony-related
applications. SIP was proposed by the Internet Engineering Task Force (IETF)
group and is now a proposed standard published as RFC 2543.

The entities used in SIP are user agents, proxy servers, redirect serves and
location servers. A SIP user agent is an end-system that allows a user to
participate in a session. A SIP user agent contains both a user agent client and a
user agent server. A user agent client is used to initiate a session and a user agent
server is used to respond to request from a user agent client. A user is addressed
using an email-like address identifier “user@host”, where “user” is a user name or
phone number and “host” is a domain name or numerical Internet Protocol (IP)
address. SIP defines a number of reques;c types, in particular INVITE, ACK, BYE,
OPTIONS, CANCEL, and REGISTER. Responses to SIP messages indicate success
or fallure, distinguished by status codes, 1xx (100 to 199) for progress updates,
2xx for success, 3xx for redirection, and higher numbers for failure. Each new SIP
transaction has a unique call identifier {(call ID), which identifies the session. If the
session needs to be modified, e.g. for adding another media, the same call
identifier is used as in the initial request, in order to indicate that this is a

modification of an existing session.
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The SIP user agent has two basic functions: listening for incoming SIP
messages, and sending SIP messages upon user actions or incoming messages.
The SIP user agent typically also starts appropriate applications according to the
session that has been established. The SIP proxy server relays SIP messages, so
that it is possible to use a domain name to find a user, for example using the
Domain Name System (DNS) rather than knowing the IP address or name of the
host. A SIP proxy can thereby also be used to hide the location of the user. A
redirect server returns the location of the host rather than relaying the SIP
message. Both redirect and proxy servers accept registrations from users, in which
the current location of the user is given. The user’'s location can be stored at a
dedicated [ocation server.

SIP Is typically implemented by transmitting Internet Protocol {IP) packets.
SIP is independeht of the packet layer and only requires an unreliable datagram
service, as it provides its own reliability mechanism. While SIP typically is used
over UDP or TCP, it could be used over frame relay, ATM AALD or X.25.

SIP is a text based protocol and is based to a certain extent (in terms of
syntax) on the HTTP protocol. A typical message consists of a single request line,
a number of header lines and a message body.

The request line indicates the type of the messages, the message
destination and the SIP version it complies with. The following is a typical
example: -

INVITE sip:Richard@bt.com SIP/2.0

A header line contains the name of the header type, followed by a
semicolon and the contents as these are defined for the specific header.
Consequently, each header type is used for a specific purpose (either to indicate
some parameters or to issue a request). The following are typical examples:

From: sip:Richard@bt.com

To: sip:Steve@bt.com

Subject: Official meeting

The message body may be of any content, although it usually has
contents formatted in accordance with the Session Description Protocol (SDP).

SIP URL address identifiers such as sip:Richard@bt.com are required for
the exchange of SIP messages in a similar way that e-mail URL address identifiers

are required for the exchange of electronic mail.
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By using an e-mail type address it is possible to deliver a SIP message to a SIP
server that knows the location of the user or user agent server the message is intended for.
The |P address of the SIP server having authority for the callee's address can be readily
determined by DNS. However, this approach requires users of both SIP and e-mail services
to be allocated different and potentially confusing SIP and e-mail addresses. This
exacerbates the problem of address memory, address book maintenance and in particular,
address resolution using database queries. A further problem associated with SIP is that as
a newly implemented protocol there is no delivery guarantee, that is to say delivery of a SIP
message addressed using a SIP URL may fail, for instance because the intended recipient is
not enabled to receive SIP messages.

According to an aspect of the present invention there is provided a method for
processing control messages constructed in accordance with a communication signalling
protocol for use in a communications network, each control message including a first
address identifier formatted for use in said signalling protocol; said method comprising:

) determining if said first address identifier is a valid address identifier that can
be used to deliver said control message and

(a) if it is determined that said first address identifier is valid, then proceeding to
deliver said control message using said first address identifier but

(b) If it is determined that said first address identifier is not valid, then processing
sald control message to derive a second address identifier from said first identifier, said
second Iidentifier having a format defined by a data transfer protocol;, and,

1) If said second address identifier is derived from step (i)(b), then re-formatting
said processed control message for transmission, in accordance with said data transfer
protocol, to a network system associated with said second address identifier.

In this way, a control message constructed in accordance with a first network

protocol can be readily converted for transmission over a second network protocol to a
network system having an network address identifier constructed in accordance with the
second protocol. The integration of new communications services implemented over a new
protocol can be improved with the above method. For instance, a control messages

constructed Iin accordance with a newly implemented communications can be readily
converted for transmission to a network address associated with a communications service
provided over a widely implemented protocol where the address corresponds to an intended
destination address associated with a new communications service provided over the newly
Implemented protocol. For instance, if a message is sent but not delivered to a user or
location identified by an address identifier associated with a newly
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implemented protocol, the address identifier can be resolved back to an address
identifier associated with a widely implemented protocol and the message sent to
the location associated with that resolved address by means of a service available
over the widely implemented communications protocol. This may be necessary, for
Instance, if the network system associated with the original address identifier is
not capable of receiving control messages constructed in accordance with the
newly implemented protocol. A further advantage of the above method is that
users can readily address messages etc, for transmission over one communications
protocol using an address identifier associated with another communication
protocol. The ability to make use of the address space associated with a widely
Implemented communications protocol is very important when say new services
are to be introduced using a new protocol. For example, a user may address a
message to another user using a new address identifier derived from a known
identifier regardless of whether the user is aware of the recipient’s address
identifier for the newly introduced protocol or whether the recipient has indeed
been allocated a new address identifier or is capable of receiving the message over
the new protocol. In the context of the present invention it is to be understood
that all or part of the control message may be re-formatted for transmission over
the second protocol. For instance, the address identifier only may be re-formatted
and the remainder of the message discarded.

Preferably, a control message is processed in accordance with steps i) and
i} in response to a detected delivery failure of said control message to a network
system associated with said first address identifier. In this way if a control
message fails to be delivered using a communication service provided over one
protocol, say a newly implemented protocol, the message can be processed
according to the above method for delivery over another communications protocol,
for example a widely implemented.

Conveniently, said control message is processed in response to said first
address identifier being identified as an invalid address identifier. In this way a
control message having invalid destination address identifier can be processed for
transmission by means of a service implemented over another protocol to a valid
network address recognised by that protocol.

In preferred embodiments, said control message is processed in response

to sald network system associated with said first address identifier failing to
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respond to sald message. This allows control messages to be processed for
delivery by another communications service when the intended destination
network system is unavailable or unwilling to receive control messages delivered in
accordance with one network protocol but available or willing to accept messages
delivered in accordance with another network protocol.

Preferably, said method further comprises the step of selecting a pre-
determined error message for transmission to said network device associated with
said second address in accordance with a respective failure mode associated with
sald detected control message delivery failure. In this way a destination end user
or end system can be informed of a detected delivery failure.

Conveniently, said method further comprises the step of linking said
control message to said pre-determined message for transmission to said network
device assoclated with said second address identifier. in this way data contained in
the control message can be made available to the intended recipient in such a way
that pre-determined message templates can be used for message construction.

In preferred embodiments, said pre-determined message comprises
executable code, or an network address identifier for accessing executable code,
wherein said code is capable of processing said control message in accordance
with said first protocol. In this way end systems or users can readily access
software programs for receiving communications services provided over a newly
iImplemented protocol.

Preferably, said pre-determined message comprises a pre-defined data
structure for registering said first address identifier with an address database
associated with said first protocol. In this way end systems or users can readily
register an address identifier for receiving communications services provided over a
newly implemented protocol.

Conveniently, said first address identifier comprises at least one address
component and said step of processing said message comprises constructing said
second address identifier to include at least one component of said first address. In
this way address components can be common to both first and second address
identifiers.

In preferred embodiments, said second address identifier is contained in
said first address identifier and said method comprises the step of parsing said

control message to identify said first address identifier and determine said second
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address identifier from said first address identifier. This enables the second address
identifier to be readily derivable from the first address identifier.

Preferably, said first protocol is an application layer control protocol. This
provides for the implementation of user applications and new communications
services.

Conveniently, said application layer control protocol conforms to Session
Initiation Protocol In preferred embodiments, said second protocol is an
application layer protocol.

Preferably, said second protocol conforms to an Internet mail transfer
protocol.

Thus, SIP messages can be addressed to an existing address identifier, for
example and e-mail address identifier constructed in accordance with Simple Mail
Transfer Protocol (SMTP), and translated to a corresponding SIP address identifier
for transmission to a SIP user agent server regardiess of whether the SIP address
identifier is known to the user. Thus, the present invention enables messages to be
readily diverted from a SIP defined destination URL address identifier to a
corresponding SMTP defined destination URL address identifier for the same user
or end system. In this way users may send SIP messages to SMTP address
identifiers using the SMTP network protocol and infrastructure and SMTP
messages to SIP address identifiers using the SIP network protocol and
infrastructure.

According to another aspect of the invention there is provided a software
program for implementing said method.

According to a further aspect of the invention there is provided a system
for processing control messages constructed in accordance with a first
communications protocol for use in a communications network, each control
message including a first address identifier having a format defined by said first
protocol; said system comprising:-

a processor for processing saild control message to derive a second
address identifier from said first identifier, said second identifier having a format
defined by a second communications protocol; and,

a message constructor for re-formatting said control message for
transmission, in accordance with sald second protocol, to a network device

associated with said second address identifier.
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The invention will now be described with reference to the accompanying
drawings in which:-

Figure 1a is a schematic representation of a typical SIP message signalling
seguence In a network comprising a SIP re-direct server;

Figure 1b is a schematic representation of a typical SIP message signaliing
sequence In a network comprising a SIP proxy server;

Figure 2 is a block diagram of a SIP user agent;

Figure 3 is a block diagram of a SIP user agent graphical user interface;ﬁ

Figure 4 1s a schematic representation of a communications network
comprising a plurality of SIP enabled network domains; and,

Figure b Is a flow diagram of a method implemented in the
communications network of Figure 4;

With reference to the drawings, typical signalling sequences are shown in
Figures 1a and 1b between two user agents 100 and 102 connected over a
communications network using a S|P redirect server 106 (Figure 1a), and a SIP
proxy server 108 (Figure 1b). In both arrangements a SIP location server 110 is
connected to. the respective SIP network server for address resolution.

In Figure 1a, user agent 100 sends a SIP Invite message 112 to user agent
102. The Invite message is received at and processed by the re-direct server 106
to determine the network location of user agent 102. The re-direct server sends a
location query 114 to the location server 110. The location server determines the
current network location of user agent 102 and sends this information to the re-
direct server in a message 116 for transmission to the user agent 100 in a
message 118. User agent 100 then sends an Invite message 120 to user agent
102, either directly or via other SIP re-direct or proxy servers, which then responds
by sending an acceptance message 122 to the user agent 100. User agent 100
completes the session or call set up procedure by sending an acknowledgement
124. Once the session has been set up information can be exchanged between the
respective user agents.

In Figure 1b, user agent 100 sends a SIP Invite message 126 to user agent
102 as before but instead of being processed by a re-direct server the message is
processed by the network proxy server 108. The proxy server sends a location
guery 128 to the location server 110. The location server determines the current

network location of the user agent 102 and sends this information back to the
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proxy server in a message 130. The proxy server then relays the Invite message to
the user agent 102 by means of a message 132 which is processed by the user
agent 102. A call acceptance message 134 is then sent back to the proxy server
which relays a corresponding message 136 to the user agent 100. The user agent
100 then sends an acknowledgement message 138 to the proxy server which
similarly relays a corresponding message 140 to the user agent 102.

With reference now to Figure 2, a typical SIP user agent 200 comprises a
front end system in the form of a graphical user interface (GUI) 202, a SIP client
program 204, a SIP server program 206, a media module 208, a network interface
210 a SIP address cache 212, a SIP URL address generator 214 and a SIP
message processor 216.

A typical SIP GUI is shown in Figure 3. The GUI 202 comprises a plurality
of buttons 302 to 310 each of which represents a different SIP request method.
Button 302 represents the SIP “INVITE” request for inviting a callee to a SIP
session, button 304 represents the “OPTIONS” request for discovering the
capabilities of the receiving terminal, button 306 represents the “BYE” request for
terminating a call or a call request, button 308 represents the “CANCEL"” request
for terminating Incomplete call requests and button 310 represents the
“REGISTER" request method for registering the current location of the user with a
respective domain location database 110. The respective request methods are
invoked by a user clicking the respective button, by mouse controlled cursor click
or otherwise. The GUI further comprises a text box 314 labelled “To: SIP URL” for
user input, by keyboard entry or address book entry selection for example, of the
SIP address identifier of an intended callee, that is to say the SIP destination
message header field “To"”; a text box 316 labelled “To: e-mail URL” for user input
of the e-mail address identifier of the intended callee; and, a text box 318 labelled
“Title” for displaying title information to identify the session. A further text box
320 is provided for the input of other SIP message text including for example other
SIP header types and text comprising the SIP message body. Text may be input
Into any one of the text boxes 314, 316, 318, 320 using known text processing
means, for example, keyboard entry, selection from pull down menus or cut and
paste text processing applications.

The SIP message constructor is configured to process data entered into

any one of the boxes 314, 316, 320, 320 and construct a SIP message including
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the relevant request type for transmission to an appropriate SIP network server.
For example, the message constructor copies the text entered in the text box 314
to the SIP message header type “To:” in the SIP message being constructed. Other
header types are determined by the message constructor such as “Content-type:”
and “Content length:” for example . |

The user agent client program is configured to initiate a SIP session or
“call” and the user agent server program is configured to respond to a call. In this
regard the user agent client program implements the SIP request methods Invite,
Options, Bye, Cancel and Register, and the user agent server implements the
methods Invite, Bye, Cancel and Ack methods. Messages are passed from the user
agent client to the network interface 210 for transmission to the intended callee
assoclated with the destination SIP URL address. SIP messages are received at the
destination end by the network interface and are processing by the user agent
server. The media module 208 provides the necessary APl’'s for sending system
calls to appropriate media applications for processing different media types once a
SIP session has been established.

When a user wishes to initiate a SIP session, the user interacts with the
GUI 202 to construct a SIP Invite message including a destination SIP or e-mail
address. Once all the necessary data has been input to the GUI, including the SIP
header types and message body, the message processor constructs an appropriate
SIP message for transmission to the callee. In the event that the callee’s SIP URL
address is unknown to the user, the user inputs the callee’s SMTP e-mail address
in the text box 316. The e-mail address is then sent to the SIP URL generator 214.

The SIP URL generator 214 comprises a software program for generating a
SIP URL address identifier from a respective SMTP e-mail address identifier for a
respective user.

The SIP URL generator is configured to process the e-mail address
identifier, In accordance with a set of pre-determined rules, to generate a
corresponding SIP URL address identifier for the callee. In one arrangement, the e-
mail address is processed by the SIP URL generator which adds a prefix address
component to the existing e-mail address components “user@host” etc. The prefix
address component identifies the communications protocol that the new URL is to
be used with. In this embodiment “sip” is added as a prefix. A suffix address

component Is also added to identify a SIP domain name authority the newly
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10

generated SIP URL address identifier is to be identified with. In one example the
SIP URL generator is configured to process the SMTP e-mail address
“alan.oneill@bt.com” to derive the SIP URL address identifier
“sip:alan.oneill@bt.com.sipit.com”, that is to say, to add the protocol prefix “sip”
and the domain suffix “sipit.com” to the existing SMTP readable e-mail address
"alaﬁ.oneill@bt.com”. Thus, the SIP URL generator is configured to generate SIP
URL address identifiers by processing a respective address identifier constructed in
accordance with the Internet e-mail communications protocol SMTP. In another
example the SIP URL generator is configured to process the same SMTP e-mail
address identifier  to derive  the SIP URL address identifier
“sip:alan.oneill@bt.com.uk.sipit.com”, that is to say a geographical identifier “uk”
Is additionally added to the SMTP e-mail address identifier. The additional
geographic identifier may assist scalability of the name space and hence network
routing efficiency of the resulting SIP message, for example.

Referring now to Figure 4, a plurality of network domains 400, 402 and
404 are each connected to the Internet 406 by means of a respective SIP network
server 408, 410 and 412. In the network of Figure 4 the SIP network servers are
configured for use both as SIP proxy and SIP re-direct servers. The SIP network
servers provide access to and from the respective domains. Each network domain
comprises a plurality of SIP user agents 200(a-g). SIP user agents 200a, 200b and
200c¢ are connected to the network server 408 in the domain 400, SIP user agents
200d, and 200e are connected to the network server 410 in the domain 402, and
SIP user agents 200f and 200g are connected to the network server 412 in the
domain 404. Each SIP network server is connected to a respective location server
110 for SIP address resolution and an associated SIP to SMTP e-mail gateway
414. Each SMTP e-mail gateway is connected to a respective SMTP Mail Transfer
Agent (MTA) 416 for relaying SMTP e-mail messages to respective destination
SMTP MTA's over transport layer TCP connections.

Each SIP to SMTP e-mail gateway 414 comprises an SMTP e-mail address
generator 418 and a message processor 420 which comprises an SMTP user
agent. The e-mail address generator comprises software for generating an SMTP
address Iidentifier from a SIP URL address identifier. In this regard the e-mail
address generator Is configured in a similar but reverse manner to the address

generator 214. The e-mail address generator is configured to process the SIP URL
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destination address 1dentifier of an out going SIP message to derive a
corresponding SMTP e-mail address identifier. The e-mail address generator
processes the SIP URL address in accordance with the same pre-determined set of
rules as the SIP address generator 214, but processes these rules in reverse order
with respect to the address generator 214. For instance, in one embodiment a SIP
message arriving at the SIP to SMTP e-mail gateway 414 is parsed to determine
the destination SIP URL. The SIP URL 1s then passed to the SIP to e-mail address
generator 418. The remaining part of the SIP message is re-formatted by the
message processor 420 into SMTP format suitable for transmission as an SMTP e-
matl message.

In one embodiment the address generator 418 is programmed In
accordance with the above set of rules, that is to say to remove the protocol
identifier prefix “sip” from the SIP URL address and to remove the sip domain
suffix component “sipit.com”. The address generator sends the re-formatted SMTP
address identifier to the message processor where the newly derived SMTP
address is added to the re-formatted message as the destination SMTP address for
that message. The message processor adds the newly generated SMTP address to
the SMTP “To:” header field of a respective SMTP message. For example, the
address generator 418 is programmed to derive the SMTP e-mail address identifier
alan.oneill@bt.com from SIP URL “sip:alan.oneill@bt.com.sipit.com”.

The message processor 420 constructs an appropriate SMTP message for
transmission to the newly generated SMTP address according to the content of the
respective SIP control message. For example, the SIP message payload, for
example the SDP message component of the SIP meésage , 1S added as text to the
respective SMTP message body for transmission to the respective destination
SMTP address. In the example described with reference to Figure 3, the SDP text
shown in box 320 is processed and added as text to the SMPT message payload
by the message processor 420.

With reference now to the flow diagram of Figure 5, a user initiates a SIP
session in step 500 by interaction with the GUI 202 of a SIP user agent 200. A
data entry for each of the required data types is input by the user including a
destination SIP address in box 314 or, in the absence of a known SIP URL for the
intended recipient, an SMTP e-mail address that is known to be allocated to the

recipient in box 316. Data relating to the SIP message is processed into SIP format
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by the SIP message processor 216 and Is then submitted to the user agent client
204 by the user selecting the Invite button 302 by mouse click or other data input
command. The user agent client determines in step 502 whether a SIP URL
address has been provided or an SMTP e-mail address. If a SIP URL has been
provided processing proceeds to step 508. However, if an SMTP e-mail address
identifier has been provided the user agent client sends the e-mail address to the
address generator 214 for processing to a respective SIP URL address identifier in
step 504. A respective SIP URL is generated in accordance with the above
described method. In step 566 the newly derived SIP URL address is added to the
SIP destination header type “To:” following the INVITE request type of the SIP
message.

The SIP message is transmitted to the appropriate local SIP network server
408,410 or 412 in step 508 to be relayed or re-directed to a network server
associated with the destination SIP URL address. The network server that receives
the SIP message queries its associated location database 110 in step 510, using
DNS or other address resolution means, to determine the network server the SIP
message should be transmitted to. In step 512 a network server having authority
for the domain for the destination SIP URL determines whether the destination SIP
URL address is a valid network address, that is to say, whether the SIP URL
address has been allocated by the domain authority to a SIP user. The SIP URL
destination address is a valid network address if it can be resolved by a location
database using DNS or other resolution means to a respective numerical IP
address, for example. In this respect address resolution may involve querying other
location databases associated with other network SIP servers or SIP domains in a
similar way that DNS resolves numerical IP addresses. In step 514, if the
destination SIP URL address is valid, that is to say it has been allocated to a
respective user and can be resolved, the location server returns the IP address of
the next SIP server that is configured to relay or re-direct the message or if
appropriate the |IP address of the end system currently associated with the
destination SIP URL. The SIP message is sent to the next SIP network server or
destination end system in step 516. If the SIP URL is invalid, that is to say it has
not been allocated by the appropriate domain authority for use in the network, an
appropriate SIP network server transmits the SIP message to an associated SIP to

SMTP e-mail gateway in step 516. The destination SIP URL may be invalid for
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instance because it was automatically generated from a known e-mail address
identifier in step 504 and no corresponding SIP address exists. Under these
circumstances the message processor 420 re-formats the SIP message to an
SMTP message for communication over the Internet 406 in accordance with SMTP
in step 518. In step 920 the destination SIP URL address is processed by the
address generator 418 in step 520 to derive the SMTP e-mail address
encapsulated within the SIP URL address. Additional information and data is added
to the re-formatted SMTP e-mail message in step 522 including, for example the

text:-

“You were called by SIP user <sender’s SIP URL and associated data>
at <time, date> with message <SIP message body content (SDP) >
but you were not found in the SIP registration system. You can register

at <http hyperlink> where you can download a SIP client.”

or,

“You were called by SIP user <sender’s SIP URL and associated data>
at <time, date> with message <SIP message body content (SDP)>
but you were not found in the SIP registration system. You can register
using the attached http form <http registration form with mailto: URI
address>. A SIP client <SIP client executable code > is attached.”

The SMTP message is sent to an associated mail transfer agent 416 in
step 524 for transmission to the e-mail address derived Iin step 520 using the
SMTP network protocol. In step 526 the sender is informed by the SIP server that
the destination SIP URL was not valid and that the message was instead re-
formatted according to SMTP and sent to the SMTP e-mail address derived in step
520.

It will be seen that the other embodiments of the present invention could
be readily implemented by the skilled person, for instance instead of the SIP
message being diverted to a SIP to e-mail gateway in the event that the destination
SIP URL address is invalid, a SIP message could be readily diverted to a SIP to e-

mail gateway iIf the user or the end system associated with the user was



CA 02403769 2002-09-20

WO 01/74030 PCT/GB01/01343

10

15

14

unavailable or unwilling to receive SIP messages at the time of message
transmission. In one embodiment, the respective SIP server selects an appropriate
message from an associated message library (not shown) for inclusion with the
original SIP message in step 522. The message library includes a respective
delivery failure message for each SIP message delivery failure mode, including for
example, destination SIP user agent unavailable, user unavailable, network
connection failure, user unwilling to join SIP session or user unwilling to join
designated sessions, user will be available at <time, date>, etc.

It will also be seen that in other embodiments the SIP to e-mail gateway
414 could be readily implemented in other network devices such as a respective

network SIP server or a SIP user agent.
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CLAIMS

1. A method for processing control messages constructed in accordance with a
communication signalling protocol for use in a communications network, each control
message including a first address identifier formatted for use in said signalling
protocol; said method comprising:

i) determining if said first address identifier is a valid address identifier that
can be used to deliver said control message and

(a) if it is determined that said first address identifier is valid, then proceeding
to deliver said control message using said first address identifier but

(b) if it is determined that said first address identifier is not valid, then
processing said control message to derive a second address identifier from said first
identifier, said second identifier having a format defined by a data transfer protocol:;
and,

i) if said second address identifier is derived from step (i)(b), then re-
formatting said processed control message for transmission, in accordance with said

data transfer protocol, to a network system associated with said second address
identifier.

2. A method according to claim 1, wherein said determination of first address
validity Is made in response to said network system associated with said first address
identifier failing to respond to said message.

3. A method according to claim 1 further comprising: if said second address
Identifier is derived, selecting a pre-determined error message for transmission to the
intended recipient of said message using said second address in accordance with a

respective failure mode associated with said detected control message delivery
failure.

4. A method according to claim 3 further comprising: linking said control
message to said pre-determined message for transmission to said intended message
recipient associated with said second address identifier.

5. A method according to claim 3 wherein said pre-determined message
comprises executable code, or a network address identifier for accessing executable
code, wherein said code is capable of processing said control message in

accordance with said signalling protocol.
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6. A method according to any one of claims 3 to 5 wherein said pre-determined
message comprises a pre-defined data structure for registering said first address

identifier with an address database associated with said signalling protocol.

7. A method according to any one of claims 1 to 6 wherein said first address
identifier comprises at least one address component and said step of processing said

message comprises constructing said second address identifier to include at least
one component of said first address.

8. A method according to claim 7 wherein said second identifier is contained in
said first address identifier and said method comprises the step of parsing said
control message to identify said first address identifier and determine said second
address identifier from said first address identifier.

9. A method according to claim 8 wherein said application layer control protocol

conforms to Session Initiation Protocol.

10. A method according to any one of claims 1 to 9 wherein said signalling

protocol is an application layer control protocol.

11. A method according to claim 1 wherein said data transfer protocol is an

application layer protocol.

12. A method according to claim 1 wherein said data transfer protocol conforms

to an Internet mail transfer protocol.

13. A computer program product having a computer readable memory for
execution on a computer device for implementing a method according to any one of
claims 1 to 12

14. A method of processing messages in a unified packet network capable of
processing and delivering packet messages using first and second destination
address formats, the method comprising:

transmitting a message into the packet network, the message having a
destination address in the first address format which encapsulates information
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sufficient to derive therefrom a second address for the same destination in the
second address format;

if the message is determined not to be deliverable in said network using said
first address format, then deriving said second address format from said
encapsulated information and re-transmitting said message into said network using

said second address format for said destination.

15. A method as claimed in claim 14 wherein said first address format is In

accordance with SIP and said second address format is in accordance with SMTP.

10. A method as claimed in claim 14 or 15 wherein if said first address format is
determined not to be deliverable then an error message is also generated and sent to

the intended message recipient using said derived second address format.

17. A system for processing control messages constructed in accordance with a
first communications protocol for use in a communications network, each control
message including a first address identifier having a format defined by said signalling
protocol; said system comprising:

a processor for processing said control message to determine if said first
address identifier is a valid address identifier that can be used to deliver said control
message and

(a) if it is determined that said first address identifier is valid, then proceeding
to deliver said control message using said first address identifier but

(b) if it is determined that said first address identifier is not valid, then deriving
a second address identifier from said first identifier, said second identifier having a
format defined by a second communications protocol; and

a message constructor for re-formatting, in the event that the second address
identifier is derived, said processed control message in accordance with said data

transfer protocol, for transmission to a network device associated with said second

address identifier.
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