
TELECOMMUNICATIONS SERVICES APPARATUS AND METHODS This
invention relates to telecommunications services
apparatus and methods for use with a mobile
telecommunications system, such as a mobile telephone
system. The invention is applicable in particular to
the forwarding of text messages in the GSM mobile
telephony system, although in principle the technique
could be applied to other types of mobile network.
Text messaging is one of the two main means of mobile
communication used by subscribers of mobile telephone
networks, the other being voice. Simple text messages
can be of up to 160 characters in length and are known
as 'short messages', though recent enhancements to the
standards now allow longer messages by concatenation.
Interconnection between many networks has permitted
short message transmission between subscribers of
different networks, and in some cases also between
networks of differing technologies, such as GSM and
CDMA, and this interconnectivity has led to the
widespread adoption of 'texting' as a popular means of
communication. GSM is well defined and specified by
international standards, which define the functional
blocks and the signalling messages that pass between
them. Text messaging requires alphanumeric entry using
the standardised Man Machine Interface (MMI) of the
mobile handset, and also requires that the message be
addressed to the desired recipient. The destination
address for the message may typically be specified
either by entering a - Mobile Station ISDN number
(MSISDN) that is the mobile telephone number of the
desired recipient, by selecting an entry from the
handset's address book that already has the desired
MSISDN pre-programmed in, or by replying to a message
or missed call that has the desired address already
attached. The handset's address book normally provides
the MSISDN by using alphanumeric look-up of a name.
GSM networks are specified in the relevant 3GPP
standards, and these recommend that the GSM short
messaging services (SMS) are implemented by a store
and forward device known as a Short Message Service
Centre (SMSC.) This technique is analogous to recorded
voicemail, and was most beneficial in the early days
of GSM, when handsets were less portable that they are
today, battery life was poor and radio coverage was
limited. At that time only a small proportion 



of text messages were deliverable at the first
attempt, and so a store and forward device was
appropriate. Today the converse is true, and some
networks report that 90% or more of messages are
deliverable on the first attempt.In the case of GSM
networks, messaging services are supported by the
Short Message Service (SMS). SMS defines signalling
messages within the Mobile Application Protocol (MAP)
for transferring a Short Message in Mobile Originated
(MO) mode between the Mobile Handset and the Short
Message Service Centre, and in Mobile Terminated (MT)
mode between the Short Message Service Centre and the
destination Mobile Handset. Comparable messaging
technologies exist for other mobile network
architectures, and next generation messaging systems
for GSM (Enhanced Messaging Services EMS, and
Multimedia Messaging Services MMS) have being
introduced, and video and data messaging will follow.
Collectively these are referred to as text messaging
services, whether running a second generation (2G)
network, an enhanced second generation network (2.5G)
or a third generation network (3G). The terms 'short
message' and 'text message' can be used
interchangeably when referring to SMS. Other uses of
text messaging services include person to Host, and
Host to person, where a Host is a network equipment or
third party equipment designed to source and/or sink
text messages. Hosts typically provide message
collection facilities for voting events, competitions
or information services and/or message source
facilities for subscription services or advertising.
It is common for text messages to be delivered to
terminating hosts over IP networks using SMSC based
protocols, although some companies such as Telsis
offer email delivery to hosts over the public
Internet. Text message interaction with Host
applications, for example for voting, purchases, or
entertainment is increasingly common, and interaction
with Host applications is beginning to grow in the
same way as it has previously on fixed networks in
response to the development of premium rate voice
services. A technique known as Virtual Mobile works by
providing a Home Location register (HLR) function for
a virtual telephone number, i.e. one that is not
necessarily associated with a real physical telephone
terminal. The standard routing operations of GSM
deliver a call or message to the correct network node
by querying the HLR in order to determine the location
of a telephone. 



By arranging for the HLR to respond to queries
relating to Virtual Mobile numbers by returning the
address of a network node designated for handling
Virtual Mobile calls or messages, access to this
network node becomes possible from any network.
Virtual Mobile allows text messages addressed to host
equipment in a network A to be sent from any network.
Virtual Mobile systems to date have been focussed on
text connectivity although the technique of voice call
re direction is known. Voice call re-direction allows
a normal voice telephone call to be made to a Virtual
Mobile number.It is known that short message
transmission between fixed and mobile networks is
possible. The fixed network operator that wishes to
enable this functionality must currently install
specialised network equipment, and supply suitable
terminals, that allow text messages to be transmitted
over normal telephone lines to fixed terminals using
modem techniques. Alternatively, text messaging to a
fixed telephone may be achieved using a text to voice
sub-system that allows the message to be delivered as
a normal voice call. SMS Hosts are used for a wide
variety of applications including voting, competitions
and Interactive TV. By their association with mass
media and their appeal to the general public, some SMS
applications can generate very high volumes of SMS
traffic between users and SMS Hosts. In many cases
this has led to overloading of existing SMSC-based
infrastructure and a reduction in quality of service
for all users. In many cases overload has resulted in
large numbers of messages being discarded by some
networks even though the senders may have already been
charged. As with person-to-person traffic, there is
presently no means for prioritising certain
hostoriginated traffic over other traffic. Indeed, in
most networks there is no way to prioritise personto-
person traffic over host-originated traffic, and since
both types of traffic normally pass through the same
SMSCs it is common for peaks in host traffic to
interfere with person-to-person traffic. A major
limitation of traditional SMS architectures involving
only store and forward delivery of SMS, as originally
envisaged in the specifications, is that the message
store element is in the sender's network not the
receiver's network. There are thousands of SMSCs in
the many 



networks worldwide, and while a handset is unavailable
there may be a message waiting in any one of them.
Therefore, at least from a recipient's point of view,
this architecture is inappropriate for doing anything
intelligent with a waiting message other than
continuing to wait. Furthermore, when a recipient is
roaming, a message sent to him from any network other
than his home network does not even pass through his
home network. With the increasing use of virtual
numbers to address personal devices such as data cards
and PDAs, the lack of standardised facilities for
providing diversion is becoming increasingly apparent.
Text for business use is particularly disadvantaged,
because a recipient has no way to ensure that messages
addressed to his multiple devices can be conveniently
received by a single device. For example, many
business users have both a mobile telephone and a
laptop with mobile data capability. While it is very
convenient to be able to use the laptop keyboard
forcomposing text messages, if a message is sent from
the laptop, its calling line identity will be a
different number from that of the user's mobile
telephone, and hence may not be recognised by the
recipient. Furthermore a voice call to the laptop
number made in reply will fail because voice calls are
not supported on the data card. Another example of a
situation where current text message facilities are
inadequate is illustrated by the case of a person who
has two handsets, one for business and one for
personal use. Though he is easily able to forward
calls from his personal number to his business phone
during the working day, there is no way to forward
text messages. An aim of the present invention is to
solve some of these problems, particularly in relation
to improving the flexibility of services for delivery
of text messages. Such forwarding services may be
applied for the benefit of premium subscribers only or
may be applied to an operator's entire user base. In
particular, embodiments of the present invention
provide a fully realisable and economic solution to
the many technical obstacles that have prevented the
implementation of text message forwarding in the past.
According to one aspect of the invention there is
provided a telecommunications services apparatus for
use with a mobile telecommunications network, the
apparatus comprising a message router, and a home
location register programmed to forward a selected
subset of routing information request messages to the
message router instead of the home location register 



generating responses to the selected subset of routing
information request messages, wherein the message
router is operable to generate a modified response
upon receipt of a routing information request message
of the selected subset, to receive a mobile terminated
text message associated with the routing information
request message, to derive the destination MSISDN
requested by the message sender that is associated
with the mobile terminated text message, and to query
the home location register to determine delivery
information relating to the intended destination of
the text message. According to another aspect of the
invention there is provided a telecommunications
services method for a mobile telecommunications
network, the method comprising programming a home
location register to forward a selected subset of
routing information request messages to a message
router instead of the home location register
generating responses to the selected subset of routing
information request messages, the message router
generating a modified response upon receipt of a
routing information request message of the selected
subset, receiving a mobile terminated text message
associated with the routing information request
message, deriving the destination MSISDN requested by
the message sender associated with the mobile
terminated textmessage, and querying the home location
register to determine delivery information relating to
the intended destination of the text message. Further
aspects of the invention provide a computer program
having computer executable instructions, which when
loaded on to a computer, is operable to cause the
computer to perform the above method, and also to a
computer program product having recorded thereon such
computer program. According to another aspect of the
invention there is provided a telecommunications
services apparatus for use with a mobile
telecommunications network wherein the apparatus is
operable to receive a routing information request
message that is addressed to an HLR and to receive an
associated mobile terminated short message and to
derive the destination MSISDN requested by the sender
that is associated with said mobile terminated
message, thereby allowing the apparatus to query the
HLR to determine delivery information relating to the
intended destination. 



According to a further aspect of the invention, the
routing information request message (Send Routing
Information for Short Message) is preferably forwarded
by the HLR to the apparatus for those customers for
whom a text divert service is applicable. According to
a further aspect of the invention, a Report Short
Message Delivery Status message is also forwarded by
the HLR to the apparatus for those customers for whom
a text divert service is applicable. In an alternative
embodiment said messages may be intercepted by the
apparatus before reaching an HLR. This may be achieved
using known techniques for separating signalling
messages of different types in a Signalling Transfer
Point (STP) or Signalling Gateway on the basis of
Transaction Capabilities subsystem number, Mobile
Application Part (MAP) message type, Address type or
other characteristic. It is rarely possible to isolate
the desired messages completely by these methods, but
remaining filtering can be done by the apparatus which
is preferably an SMS Router. In an alternative
embodiment said messages may be directed to the
apparatus utilising number portability functionality
wherein the destination MSISDN requested by the sender
is marked as being ported out of the network and
wherein the HLR address indicated as the ported HLR is
the address of the apparatus.According to a further
aspect of the invention the apparatus is operable to
reply to a Send Routing Information for Short Message
request using an IMSI value without obtaining said
IMSI value from the HLR or from the Send Routing
Information message. According to a further aspect of
the invention said EVISI value is dynamically created
by the apparatus. According to a further aspect of the
invention said IMSI value is created from the
destination MSISDN number received in the Send Routing
Information message by application of a mapping
function. According to a further aspect of the
invention said IMSI value may created using a
dynamically assigned key value. According to a further
aspect of the invention the apparatus is operable to
determine, taking 



account of said destination MSISDN requested by the
sender, whether the recipient corresponding to this
MSISDN has as active divert configured for text, and
if so, to determine from characteristics of the text
message, and optionally also from characteristics of
the recipient's subscription profile and /or the
diverted-to address, whether the said mobile
terminated message is divertible, and if so to
correspondingly modify the destination address of the
text message prior to querying the HLR to determine
delivery information relating to the diverted
destination and making a delivery attempt. It should
be noted that due to technical and/or commercial
consideration, some types of message may need to be
prevented from being diverted. Examples could include
Over The Air (OTA) handset configuration messages, or
Premium Rate reverse-billed content. According to a
further aspect of the invention the apparatus is
operable to store message-waiting information in
association with a destination MSISDN requested by the
sender, indicative that one or more messages addressed
to said MSISDN were not successfully delivered, said
messagewaiting information including a network address
representative of the network node that sent the
message. According to a further aspect of the
invention, where applicable the apparatus is operable
to store in association with a destination MSISDN
requested by the sender, the address currently
configured as a divert destination address. Where no
divert has been set, or the divert is disabled, the
divert address may be blanked, set to the same value
as the said destination MSISDN, orotherwise marked as
inactive. Alternatively the apparatus may be operable
to query another platform to retrieve divert
information as and when required. According to a
further aspect of the invention, the apparatus is
operable to search stored divert information and/or
message-waiting information, using a destination
MSISDN requested by the sender as the search key.
According to a further aspect of the invention, the
apparatus is operable to search stored divert
information using a divert destination address as the
search key, whether the information is stored on the
apparatus, or externally. According to a further
aspect of the invention, the apparatus is operable to
store and search said 



information using a hashing technique. Embodiments of
the invention allow for a priority service or enhanced
class of service for text messaging to be applied to
certain customers over others. An operator can
therefore provide a higher quality of service to its
most valuable customers, particularly in respect of
delivery delay and frequency of delivery attempts. It
is also possible for a user to be able to forward text
messages to a text-to-speech service whilst driving a
vehicle. Text messages can then be delivered as a
voice call, which can be received and presented using
a hands-free apparatus. The invention will now be
described, by way of example, with reference to the
accompanying drawings, in which like references denote
like features, and in which: Figure 1 is a diagram
showing known signalling flow in a message delivery
system; and Figures 2 to 12 are diagrams showing
signalling flows in telecommunications services
apparatus according to respective embodiments of the
invention. Legacy SMSC architectures can only process
mobile originated messages sent by the network's own
subscribers. Mobile terminated messages sent to
subscribers from other networks do not pass through
the home network SMSC, so the SMSC cannot add value to
these messages and therefore services such as SMS
Divert cannot be provided using legacy SMSC
architectures. An HLR has the capability to
unconditionally divert a voice call, however in
traditional HLRs this divert information is ignored
for text messages.An HLR modification is therefore
required in order to provide controlled diversion of
text messages. However, unlike the situation in voice
telephony where all calls can be safely diverted, with
text messages it is necessary to apply intelligent
routing on a message by message basis. A key reason
for this is that there are different classes of text
messages. In particular Over the Air (OTA) messages
for handset configuration should never be diverted to
a different handset. The HLR cannot check the class of
message as it never sees the message itself. It is not
therefore possible to implement an HLR-only SMS
Diversion scheme. Using a traditional SMSC-based
network architecture, mobile terminated messages do
not pass 



through the destination subscriber's home SMSC. If the
destination subscriber is roaming the message will not
even pass through any part of their home network. This
means that in an SMSC-based SMS network there is no
device in the home network that can add value to
mobile terminated messages and therefore mobile
terminated applications such as SMS Divert cannot be
offered. Intercepting mobile terminated messages is a
key issue in adding value to messages before they are
delivered. To ensure that all MT messages addressed to
subscribers can be seen by the apparatus, the
apparatus first needs to have access to all of the
corresponding SRI_SM messages. To provide intelligent
diversion of short messages, the message type must be
determined - this can only be done if the divert
application is implemented by an apparatus that also
handles the mobile terminated message. The present
invention is primarily designed for diversion of text
messages from one handset to another. However,
messages could also be diverted to a laptop or PC if
the diverted number was a DataCard or it was the
virtual number of a desktop PC, or alternatively could
be diverted to email or to another medium. Direction
of Messages to the Apparatus In preferred embodiments
of the present invention, it is arranged that the
following three types of MAP messages are delivered to
the Apparatus:  MAP Send Routing Information for Short
Message (SRI_SM, sent from SMSC to HLR) The apparatus
responds to these messages on behalf of the HLR,
giving its own address as the VLR address for a
subsequent MT Forward Short Message (MTFwdSM)
transmission from the SMSC. The response also carries
an IMSI. hi a preferredembodiment, this IMSI value is
created by the SMS Router by mapping the B number (the
MSISDN in the SRI_SM) into an IMSI format.  MAP Report
Short Message Delivery Status (ReportSMDeliveryStatus,
sent from SMSC to HLR) The apparatus acknowledges but
otherwise ignores these messages. They are forwarded
by the HLR instead of being processed by the HLR in
order to avoid the undesirable 



situation where the HLR could erroneously set Message
Waiting using the B number, where in fact it is the C
number that is unavailable.  MAP Forward Short Message
(MTfwdSM send from SMSC to MSC/VLR) Direction of the
first two of these to the apparatus is preferably
achieved by a minor but novel modification to standard
HLR functionality so that the HLR can forward these
messages to the apparatus rather than acting on them
in the usual way. This modification is now described
in more detail: HLR forwarding technique In a
preferred embodiment the HLR is modified so that
subscribers who are to benefit from an SMS Divert
service, or from a class of service that includes SMS
Divert, can be identified in some way using part of
their stored subscription information. The HLR needs
to provide the following support:  For each
subscriber, the operator must be able to provision an
indicator indicating that the subscriber should be
allowed to use SMS Divert. This may be a Class of
Service indicator.  For each SRIJSM message and
ReportSMDeliveryStatus message received (except those
from the apparatus), the HLR should check the above
indicator to see whether the associated B number has
the SMS Divert indicator set, or has the necessary
Class of Service. If it has, then the HLR must forward
the message to the apparatus, regardless of the
availability or status of the subscriber.  The HLR
must not set Message Waiting for any SRI_SM or
ReportSMDeliveryStatus messages forwarded to the SMS
Router. Other techniques Alternative methods of
arranging for the two message types to arrive at the
apparatus include-1. Using number portability
mechanisms. By 'porting out' premium subscribers to an
alternative HLR address in the same network, where
said address is actually an address of the apparatus,
it can be arranged that the special processing of
certain messages can be carried out by the apparatus,
while allowing the real subscriber data record to
remain on 



its original HLR. Other message types are forwarded
transparently to the HLR. 2. Using interception
techniques, where the apparatus is placed logically
in-line with the HLR, so that it can filter and
process selected messages before they reach the HLR.
Some pre-filtering may advantageously be carried out
elsewhere in the signalling network so that the
apparatus does not need to transparently carry the
entire HLR signalling load. Once the apparatus has
access to the SRI SM messages, direction of the third
type of message, the MT Fwd SM, to the apparatus makes
use of a known mobile location aliasing technique, as
described in published Patent Application No. WO
03/049461 (to which reference is directed) to ensure
that SMS Divert works for every message, even those
that would not otherwise pass through the home network
at all. Data Structures The apparatus maintains a
table, which can be called the Apparatus Message
Waiting Data (MWD) table, which is analogous to the
similar function within an HLR. In a text diverting
system however both tables are required, one in the
HLR and one in the apparatus. For the purposes of the
following description, three addresses are relevant-
the SMSC address from which an MT message is sent  the
B number, which is the destination address requested
by the original sender  the C number, which is the
actual address to which delivery is attempted. This
will be different from B if a divert is set, and the
same as B otherwise. The HLR MWD table is unchanged in
function, and records an entry in two situations- 1.
Early failure, when an SRI_SM is received for a C
number that is known to be absent 2. Late failure,
when informed via a Report SM Delivery Status message
that a delivery attempt to a C number was
unsuccessful.The HLR entry records the C number and a
list of equipment addresses (normally SMSCs but in
this invention this can also be the apparatus address)
that have sent an SRI_SM for this C number. Table 1:
HLR MWD Table example entry 



The Apparatus MWD table records or updates an entry in
two situations- Early failure, where the HLR responds
to an SRIJSM for the C number from the apparatus,
indicating that the C number is absent. In this case a
new record is created in the apparatus for the
requested B number, recording the C number and the
originating SMSC, or if record for the requested B
number already exists but the originating SMSC is not
yet present in its list, then the SMSC address is
added to the existing record. Late failure, where the
HLR responds to an SRI SM for the C number from the
apparatus, indicating that the C number is available,
but then a subsequent MTfwdSM delivery attempt by the
apparatus to this C number fails. In this case a
record is created or updated in the apparatus for the
requested B number, recording the C number and the
originating SMSC. If a record for the requested B
number already exists but the originating SMSC is not
yet present in its list, then the SMSC address is
added to the existing record. Table 2. Apparatus MWD
Table example Each entry in the Apparatus MWD table
represents one or more messages that are waiting to be
delivered. A key aspect of correct operation of this
novel solution is that two message waiting tables are
used: the normal one in the HLR which operates
unchanged using the actual delivery number tried (C),
and an additional one in the apparatus, which operates
using both B and C. Additional details of a preferred
embodiment of this aspect of the solution areas
follows- If B changes any divert settings (i.e. on,
off or to a different number) then if there is a
record in the apparatus MWD data table that has B in
column 1, the apparatus should inform the SMSC(s)
using an alertSC message to retry the outstanding
messages to B. B (There should never be more than one
record with the same B number in column 1.) If the HLR
informs the apparatus that C is now available again
(with an AlertSC message) then if there are any
records in the apparatus MWD data table that have C in
column 2, then the apparatus should inform the SMSC(s)
using an alertSC message to retry the outstanding
messages to corresponding B number in the same record.



If a short message delivery attempt by the apparatus
fails, or if the HLR informs the SMS Router of an
early failure due to absence of C, then an entry is
made or updated in the apparatus MWD table, listing B
in column 1, C in column 2 (where C may the same as B
if no divert was active) and the SMSC address(es) that
have attempted to send to B. Other data structures are
possible. If a short message from SMSC X addressed to
B is successfully delivered by the apparatus, then the
apparatus should check its MWD table for an entry for
B in column 1, send an AlertSC to any SMSCs other than
X that are listed in this entry, and then delete this
entry. Unlike the HLR MWD mechanism, the apparatus MWD
mechanism never returns 'absent subscriber' to an SMSC
as a result of having an entry in the apparatus MWD
table. Only the HLR can generate such 'early
failures'. Absent subscriber, or other failures are
only returned to the SMSC as a result of an actual
delivery failure, or a corresponding indication from
the HLR. System Operation The normal signalling flow
for MT messages, and the signalling flow for MT
messages with SMS Divert active, are now described.
Signalling functions of the Apparatus are implemented
using an SMS Router, such as a Telsis (RTM) SMS
Router, manufactured by Telsis Limited. In this
description, B is the destination number originally
requested by the sender, and C is the number to which
a delivery attempt is to be made. B may therefore be
'diverted' to C. If no divert is active, then C is the
same as B and the two designators may be used
interchangeably. Figure 1 shows the normal
(non-divert) signalling flow for successful delivery
of an MT message to destination B. The SMSC sends an
SRI_SM message to the HLR, which respondswith the
routing information for that message. The SMSC then
sends the message to the destination MSC, and receives
an acknowledgement. With SMS Divert, a highly
efficient HLR forwarding technique is used to enable
the SMS Router(s) to intercept the mobile terminating
messages. The divert settings are then applied before
the messages are forwarded. Figure 2 shows the message
flow for SMS Divert. When the HLR receives the initial
SRI_SM 



message and has completed credit checks and/or number
portability checks according to network configuration
in order to ascertain whether delivery is permitted,
the HLR looks up whether or not SMS Divert (or an
equivalent Class of Service) is provisioned for the B
number. If SMS Divert is not provisioned then the HLR
handles the message with the normal (non-divert)
signalling flow. If SMS Divert is provisioned for the
destination subscriber then the HLR forwards the
SRI_SM to the SMS Router. The SMS Router checks
whether a divert is active, either by looking in
storage associated with the apparatus or by querying
an external storage device. The SMS Router then
replies to the SRI SM, giving its own address as the
VLR address, which instructs the SMSC to route the
short message to the SMS Router. The reply is also
required to contain an IMSI, but at this point the SMS
Router is unable to determine the final destination
address for the message, since the permissibility of a
divert can only be determined once the message itself
has been examined. To overcome this difficulty, the
SMS Router generates an alias IMSI, preferably by
mapping the B number (MSISDN) into an DvISI format,
and uses this in the reply. Alternative IMSI
constructions are possible. When the SMS Router
receives the MTfwdSM message, if divert is active
(i.e. a divert number has been set and is currently
enabled) and the characteristics of the short message
permit a divert to be used, then the SMS Router
performs the mapping from destination B to the
diverted destination C, and sends an SRI_SM for C to
the HLR. If divert is not active or not permissible
for this message, then the SMS Router does not perform
the mapping from destination B to the diverted
destination C, and instead sends an SRI SM for B to
the HLR. If the reply from the HLR indicates that the
selected destination is available then the SMS Router
forwards the message to the corresponding destination.
If the priority flag was set on the original SRI_SM
received by the SMS Router, then this is preferably
replicated in the subsequent SRI_SM request sent to
the HLR. The effect of thepriority flag should be to
force a delivery attempt even if the HLR indicates
that the destination number is currently unavailable,
and on receipt of the HLR' s reply, the SMS Router
preferably complies with this requirement. 



The SMS Router handles both the SRI_SM and the
MTForwardSM messages so that it can send the correct
responses to the SMSC if the delivery fails. The
system also handles the Message Waiting Data (MWD) for
diverted messages. The signalling message flows for MT
failure modes and message-waiting are described below.
With reference to Figure 3, the message waiting
mechanism is now described, showing how it is used for
a simple failure mode. The original message
destination, B, has a divert active to destination C.
However, C is temporarily unavailable (e.g. switched
off)- 1. If destination C is not available then the
HLR sets a message waiting data (MWD) entry for
destination C, with the message origin as the SMS
Router. 2. When the SMS Router receives the SRI_SM
Result indicating that C is absent, it sets a MWD
entry for B with the message origin as the originating
SMSC, and reports the failure to the SMSC in respect
of B. 3. The SMS Router performs no further action on
receiving the ReportSMDeliveryStatus apart from
acknowledging it. It is important that the HLR
forwards this message to the SMS Router, rather than
actioning it as normal, because otherwise the HLR
would set MWD on B, which would be incorrect.
Alternatively the HLR could be configured to ignore
the ReportSMDeliveryStatus message, but that would be
a less flexible solution. 4. Some time later, the HLR
receives an update - C is now available. 5. The HLR
checks its MWD table, and sends an AlertSC (alert
Service Centre) message to the SMS Router indicating
that C is available. 6. The SMS Router looks up C in
column 2 of its MWD table, and finds (in this example)
one entry. It maps C back to B, and looks up the
appropriate SMSC address(es). 7. The SMS Router then
sends an alert for B to the SMSC(s).Other failure
modes: Divert deactivated This is illustrated in
Figure 4. In this failure mode, the divert is active,
but the diverted destination is temporarily
unavailable (e.g. switched off)- The SMS Router
informs the originating SMSC that the destination is
unavailable, and the SMSC stores the message. The
subscriber then deactivates their divert. The message
should now be delivered to the 



original, not the diverted destination. The SMS Router
therefore checks the availability of the original
destination. If the original destination is available
then the SMS Router alerts the originating SMSC, which
then attempts to redeliver the message. 1. The divert
is deactivated, so any outstanding messages should now
be delivered to destination B 2. The SMS Router checks
the MWD table for outstanding messages for B 3. If any
exist then the SMS Router asks the HLR if B is
available 4. If so then the SMS Router sends an alert
for B to the appropriate SMSC 5. The SMSC then tries
to resend the message Divert deactivated, then
activated This is illustrated in Figure 5. In this
failure mode, the divert is active, but the diverted
destination is temporarily unavailable (e.g. switched
off). The SMS Router informs the originating SMSC that
the destination is unavailable, and the SMSC stores
the message. The message flow in the previous section
is then followed, but the original destination is not
available. The subscriber then activates their divert
again. The message should now be delivered to the
diverted destination. The SMS Router therefore checks
the availability of the diverted destination. If the
diverted destination is available then the SMS Router
alerts the originating SMSC, which then attempts to
redeliver the message.1. The divert is deactivated,
but B is not available, so the SMS Router simply waits
for any further action 2. The divert is activated
again 3. The SMS Router checks the MWD table for
outstanding messages for B 4. If any exist then the
SMS Router asks the HLR if C is available 5. If so
then the SMS Router sends an alert for B to the
appropriate SMSC 6. The SMSC then tries to resend the
message If the divert destination changes from C to D
while the divert is active then the "Divert activated"
actions are also performed, for the new divert
destination, D. If the divert destination is not
available when the divert is activated then the SMS
Router simply 



waits for any further action. Early Failure, divert
Active and C permanently unavailable This is
illustrated in Figure 6. In this failure mode, the
divert is active, but the diverted destination is
permanently unavailable (e.g. invalid number). The
message can therefore never be delivered to the
diverted destination. The messages are therefore
delivered as though the divert was inactive - to the
original destination, the SMS Divert subscriber. The
subscriber, receiving messages unexpectedly, is
alerted that divert is not working as expected. They
can then check their divert settings and contact
customer care to discover what the problem is. 1. C is
permanently unavailable (e.g. the number is invalid)
2. The SMS Router attempts to deliver the message to
the original destination, B IfB is not available, then
the following scenario applies. Early Failure, divert
inactive and B temporarily unavailable, alert received
for B This is illustrated in Figure 7. In this failure
mode, the divert is inactive, but the original
destination is temporarily unavailable (e.g. switched
off). The SMS Router informs the originating SMSC that
the destination is unavailable, and the SMSC stores
the message. If the original destination becomes
available then the SMS Router alerts the SMSC and the
SMSC attempts to redeliver the message.IfB is
unavailable then the HLR and the SMS Router both set
MWD for B. (C is the same as B) 1. The divert is
inactive and the HLR receives an alert for B 2. The
HLR sends an AlertSC for B to the SMS Router 3. The
SMS Router checks the MWD table for outstanding
messages for B 4. If any exist then the SMS Router
forwards the alert to the appropriate SMSC 5. The SMSC
then tries to resend the message Early Failure, divert
inactive and B temporarily unavailable, divert
activated This is illustrated in Figure 8. In this
failure mode, the divert is inactive, but the original
destination is temporarily unavailable (e.g. switched
off). The SMS Router informs the originating SMSC that
the destination is unavailable, and the SMSC stores
the message. The subscriber then activates their
divert. The message should now be delivered to the
diverted 



destination. The SMS Router therefore checks the
availability of the diverted destination. If the
diverted destination is available then the SMS Router
alerts the SMSC, which then attempts to redeliver the
message. 1. The divert is activated 2. The SMS Router
checks the MWD table for outstanding messages for B 3.
If any exist then the SMS Router asks the HLR if C is
available 4. If so then the SMS Router sends an alert
for B to the appropriate SMSC 5. The SMSC then tries
to resend the message If the HLR reports C as
unavailable then the previous message flows for
temporarily unavailable or permanently unavailable are
followed. Late Failure, divert Active This is
illustrated in Figure 9. In this failure mode, the
divert is active and the divert destination appears to
be available. However, the message delivery fails
(e.g. destination SIM is full). The SMS Router informs
the HLR and SMSC of the failure. The SMS Router waits
for the SMSC to confirm the failure, and is then ready
to receive any alerts or changes in divert status. 1.
The HLR reports C to be available2. However, the
delivery to C fails 3. The SMS Router adds an entry
for B to the MWD table 4. The SMS Router informs the
HLR of the delivery failure and the failure reason 5.
The SMS Router informs the SMSC of the delivery
failure and the failure reason 6. The SMSC sends the
ReportSMDeliveryStatus for B to the SMS Router 7. The
SMS Router acknowledges but otherwise ignores the
ReportSMDeliveryStatus The SMS Router sends the
ReportSMDeliveryStatus for C (3) to the HLR as soon as
the MSC informs the SMS Router of the delivery
failure. This ensures that the HLR is aware of the
failure and has the correct failure reason - it can
then correctly add an entry for C to the MWD table.
After the ReportSMDeliveryStatus is received from the
SMSC then any actions, such as an alert for C or the
divert being deactivated, are handled as shown
previously. Late Failure, Divert Inactive 



This is illustrated in Figure 10. In this failure
mode, the divert is inactive and the original
destination appears to be available. However, the
message delivery fails (e.g. destination SIM is full).
The SMS Router informs the HLR and SMSC of the
failure. If the divert is inactive and the delivery of
B fails late, then the SMS Router performs the same
actions for B as for C in the previous failure mode.
If SMS Routers are also available in the MO path, i.e.
between the originating MSC and the MO Store or SMSC,
then some diversion functionality for originated
traffic form the network's own subscribers can be
effectively implemented there. This will reduce the
overall signalling load on the network compared to
doing all diversion functionality in the MT path, Note
that for off-net originated traffic, there is no
option but to implement diversion in the MT path.
(Off-net here means originated by other networks'
subscribers.) MO Diversion: Early Failure, divert
Active This is illustrated in Figure 11. In this
failure mode the divert is active, but the diverted
destination is unavailable (e.g. switched off). The
SMS Router forwards the message to the SMSC with the
original destination. When the SMSC attempts
redelivery, the MT signalling paths are followed.MO
Diversion: Late Failure, divert Active This is
illustrated in Figure 12. In this failure mode the
divert is active and the HLR reports the diverted
destination as available. However, the delivery fails
(e.g. SIM full). The SMS Router, as for early failure,
forwards the message to the SMSC with the original
destination. When the SMSC attempts redelivery, the MT
signalling paths are followed. Prevention of Diversion
Loops In a preferred embodiment, messages are only
diverted once; the system prevents chaining of diverts
between multiple handsets. This is achieved by only
looking up divert settings for the B number. If the B
number has a divert set to a different C number, then
the system preferably does not check whether the C
number also has a divert set. Checking C as well would
open the possibility of loops if C were diverted back
to B for example. It is possible to handle this in
other ways, for example by allowing chained diverts
but limiting the maximum number of such diverts 



on any one message transmission. It is also possible
to set a currently unused bit in the TPDU and use this
as a divert indicator, so that after it is set, other
equipment can selectively prevent further diversions
in order to avoid loops or long chains. Other means of
indicating a diverted message are possible.
Configuration and management Divert settings can be
configured by a number of methods, for example by
sending simple text messages such as 'DIVERT SMS TO
<number>' to a short code. A suitable short code could
be for example the same short code that is used for
customer care voice calls. SMS configuration enables
customers to change their settings simply and easily,
at any time of day. Alternatively, the apparatus can
optionally use the existing settings for voice divert,
and apply the unconditional voice forwarding
conditions to text message diversion. This has the
advantage of being very simple to understand, and for
many users this would make text divert behave in an
obvious and intuitive way. Technically this can be
implemented by the apparatus querying the HLR to
determine the Unconditional voice forwarding setting,
which can be done for example using the Interrogate_SS
(Interrogate Supplementary Service) MAP message or the
ATSI (Any Time Service Interrogate) MAP message, or
even by USSD. More flexible embodiments of the
invention would allow fully independent setting of the
diverts for text. The registration and activation
information for the service (i.e. the divert number
and whether it is active or not) may be stored in the
apparatus preferably on an SMS SCP, or may beheld on
an external platform and accessed over a protocol
interface, preferably using a protocol such as LDAP.
The diverted destination must preferably be a national
number. The SMS Divert application preferably checks
the configured divert destination for validity e.g.
correct country code. Alternatively, if the network
already has advanced voice routing systems that allow
integration with third party equipment then the
Intelligent SMS Routing system can use this data, for
example using the voice diversion settings for text
diversion. Default syntax for SMS configuration 



The following text message syntax may be used to
configure the subscriber SMS Divert settings. These
commands are sent in a text message to the
configuration shortcode. Other syntaxes are possible.
Turn divert off: DIVERT OPP Turn divert on: DlVERT ON
Set up / change divert destination: DIVERT TEXT ' IO
<diverted destinations Check status: DIVERT STATUS An
SMS Wizard can provide intelligent processing of the
SMS configuration messages, enabling subscribers to
configure the service using natural language. Further
application of the invention. The invention has been
described as applicable to a traditional SMS
architecture, where mobileoriginated (MO) short
messages are normally stored in an SMSC prior to
delivery. However, this SMSC-based MO Store
architecture has a number of well-known disadvantages.
A key disadvantage is that stored messages for a given
recipient may be distributed around multiple SMSCs in
various networks, and so the recipient cannot exercise
any control over message delivery, timing or routing.
A beneficial solution to this problem is to implement
MT messagestores, which are in the recipient's
network. This allows all messages for a recipient to
be collected on one place, regardless of source, and
intelligently handled according to the recipient's
wishes. In particular it is no longer necessary for
the message waiting mechanism to be able store the
addresses of multiple SMSCs that have messages
outstanding for a recipient. Since the MT store is
always available, the delivery leg from the sending
network to the recipient store is almost always
successful. If the final delivery to the recipient is
unsuccessful, then message-waiting data will only need
to store the address of the apparatus. The present
invention is equally applicable to this improved
architecture with an MT store. 



Configuration options for setting up Diverts can also
be simpler, since if the MT store is also preferably
able to deliver messages via multiple media, including
email, then email access to divert settings, for
example, can be easily provided. In this way, a
traveller who leaves GSM coverage for several days
will no longer lose all his messages if they exceed
their validity period without delivery, since he can
arrange them to be diverted and/or delivered by
another method such as email. In so far as the
embodiment(s) of the invention described above may be
implemented, at least in part, using software
controlled processing apparatus, it will be
appreciated that a computer program providing such
software control and a storage medium by which such a
computer program is stored are envisaged as aspects of
the invention.CLAIMS 1. A telecommunications services
apparatus for use with a mobile telecommunications
network, the apparatus comprising a message router,
and a home location register programmed to forward a
selected subset of routing information request
messages to the message router instead of the home
location register generating responses to the selected
subset of routing information request messages,
wherein the message router is operable to generate a
modified response upon receipt of a routing
information request message of the selected subset, to
receive a mobile terminated text message associated
with the routing information request message, to
derive the destination MSISDN requested by the message
sender that is associated with the mobile terminated
text message, and to query the home location register
to determine delivery information relating to the
intended destination of the text message. 2. Apparatus
according to claim 1, wherein the home location
register is operable to forward the routing
information request message to the message router for
selected subscribers, such as to a text divert
service. 3. Apparatus according to claim 2, wherein
the home location register is also operable to forward
a "report short message delivery status" message to
the message router for the selected subscribers. 4.
Apparatus according to claim 1, claim 2 or claim 3,
wherein the destination MSISDN 



requested by the message sender is marked as being
ported out of the network, and wherein the home
location register address indicated as the ported home
location register is the address of the message
router. 5. Apparatus according to any one of claims 1
to 4, wherein the message router is operable to reply
to a routing information request message using an IMSI
value not obtained from the home location register or
from the routing information request message. 6.
Apparatus according to claim 5, wherein the IMSI value
is dynamically created by the message router. 7.
Apparatus according to any one of claims 1 to 4,
wherein the message router is operable to create an
IMSI value from the destination MSISDN received in the
routing information request message by application of
a mapping function.8. Apparatus according to any one
of claims 1 to 4, wherein the message router is
operable to create an IMSI value using a dynamically
assigned key value. 9. Apparatus according to any one
of claims 1 to 8, wherein the message router is
operable to determine, on the basis of the destination
MSISDN requested by the sender, whether the message
recipient corresponding to the destination MSISDN has
an active divert configured for text, and if so, to
determine from characteristics of the text message
whether the mobile terminated text message is
divertible, and if so, to correspondingly modify the
destination address of the text message prior to
querying the home location register to determine
delivery information relating to the diverted
destination and making a delivery attempt. 10.
Apparatus according to claim 9, wherein the message
router is operable to determine whether the mobile
terminated text message is divertible additionally on
the basis of characteristics of the message
recipient's subscription profile and/or the
diverted-to address. 11. Apparatus according to any
one of claims 1 to 10, including a store for storing
message-waiting information in association with a
destination MSISDN requested by the sender, indicative
that at least one message addressed to the MSISDN was
not successfully delivered, the message waiting
information including a network address representative
of the network mode that sent the text message. 



12. Apparatus according to any one of claims 1 to 11,
wherein the message router is operable to store, in
association with a destination MSISDN requested by the
sender, the address currently configured as a divert
destination address. 13. Apparatus according to claim
12, wherein, if no divert has been set or if the
divert is disabled, the divert destination address is
either blanked, set to the same value as the
destination MSISDN, or marked as inactive. 14.
Apparatus according to claim 12 or claim 13, wherein
the message router is operable to search stored divert
information and/or message-waiting information, using
a destination MSISDN requested by the message sender
as a search key. 15. Apparatus according to claim 12,
claim 13 or claim 14, wherein the message router is
operable to search stored divert information using a
divert destination address as a search key. 16.
Apparatus according to any one of claims 12 to 15,
wherein the message router is operable to store and
search the divert information using a hashing
technique.17. A telecommunications services method for
a mobile telecommunications network, the method
comprising programming a home location register to
forward a selected subset of routing information
request messages to a message router instead of the
home location register generating responses to the
selected subset of routing information request
messages, the message router generating a modified
response upon receipt of a routing information request
message of the selected subset, receiving a mobile
terminated text message associated with the routing
information request message, deriving the destination
MSISDN requested by the message sender associated with
the mobile terminated text message, and querying the
home location register to determine delivery
information relating to the intended destination of
the text message. 18. A method according to claim 17,
wherein the home location register forwards the
routing information request message to the message
router for selected subscribers, such as to a text
divert service. 19. A method according to claim 18,
wherein the home location register also forwards a
"report short message delivery status" message to the
message router for the selected subscribers. 



20. A method according to claim 17, claim 18 or claim
19, wherein the destination MSISDN requested by the
message sender is marked as being ported out of the
network, and wherein the home location register
address indicated as the ported home location register
is the address of the message router. 21. A method
according to any one of claims 17 to 20, wherein the
message router replies to a routing information
request message using an IMSI value not obtained from
the home location register or from the routing
information request message. 22. A method according to
claim 21, wherein the IMSI value is dynamically
created by the message router. 23. A method according
to any one of claims 17 to 20, wherein the message
router creates an IMSI value from the destination
MSISDN received in the routing information request
message by application of a mapping function. 24. A
method according to any one of claims 17 to 20,
wherein the message router creates an IMSI value using
a dynamically assigned key value.25. A method
according to any one of claims 17 to 24, wherein the
message router determines, on the basis of the
destination MSISDN requested by the sender, whether
the message recipient corresponding to the destination
MSISDN has an active divert configured for text, and
if so, to determine from characteristics of the text
message whether the mobile terminated text message is
divertible, and if so, to correspondingly modify the
destination address of the text message prior to
querying the home location register to determine
delivery information relating to the diverted
destination and making a delivery attempt. 26. A
method according to claim 25, wherein the message
router determines whether the mobile terminated text
message is divertible additionally on the basis of
characteristics of the message recipient's
subscription profile and/or the diverted-to address.
27. A method according to any one of claims 17 to 26,
including storing message-waiting information in
association with a destination MSISDN requested by the
sender, indicative that at least one message addressed
to the MSISDN was not successfully delivered, the
message waiting information including a network
address representative of the network mode that sent
the text 



message. 28. A method according to any one of claims
17 to 27, wherein the message router stores, in
association with a destination MSISDN requested by the
sender, the address currently configured as a divert
destination address. 29. A method according to claim
28, wherein, if no divert has been set or if the
divert is disabled, the divert destination address is
either blanked, set to the same value as the
destination MSISDN, or marked as inactive. 30. A
method according to claim 28 or claim 29, wherein the
message router searches stored divert information
and/or message-waiting information, using a
destination MSISDN requested by the message sender as
a search key. 31. A method according to claim 28,
claim 29 or claim 30, wherein the message router
searches stored divert information using a divert
destination address as a search key. 32. A method
according to any one of claims 28 to 31, wherein the
message router stores and searches the divert
information using a hashing technique.33. A computer
program having computer executable instructions, which
when loaded on to a computer is operable to cause the
computer to perform the method according to any one of
claims 17 to 32. 34. A computer program product having
a computer readable medium having recorded thereon
information signals representative of the computer
program according to claim 33. 


