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(57) ABSTRACT 

Using components such as intermediate short message Ser 
Vice service centers and active Subscriber identity systems, it 
is possible to deliver a message to a subscriber at a number 
different from the number which was entered by the mes 
Sage's sender at the time the message was sent. These com 
ponents can also be used to deliver the message in the event 
that the sender is unavailable at the time the message is 
originally sent. Communications between components can be 
performed in a variety of manners, including using propri 
etary IP protocols, and the components can be configured to 
take responsibility for retrying message delivery by providing 
a delivery confirmation once the message reaches them, 
rather than providing delivery confirmation once it reaches its 
ultimate recipient. 
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AUTOMATIC DELVERY OF MESSAGES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims the benefit of PCT applica 
tion PCT/US2011/26262, which itself claims the benefit of 
U.S. provisional patent application 61/308,471, entitled 
“Automatic Delivery of Messages” and filed on Feb.26, 2010. 
The disclosures of each of those applications are hereby 
incorporated by reference in their entirety. 

FIELD 

0002 The technology disclosed herein can be imple 
mented in the field of reliable data delivery in telecommuni 
cations networks. 

BACKGROUND 

0003) Ordinarily, SMS messages are communicated from 
a message sender to a message recipient in the following 
manner, defined by Global System for Mobile Communica 
tions (GSM) technical specification 03.40. First, the sender 
creates a message to be delivered (e.g., by typing it into the 
keypad of a mobile telephone), and specifies the recipient for 
the message (e.g., by typing a mobile phone number for the 
intended recipient of the message). The message would then 
be sent from the sender to his or her SMS service center 
(SMSC) which would query a database called a home loca 
tion register (HLR) to identify how to route the message, and 
would then send the message to the intended recipient based 
on the information received from the HLR. If the recipient 
receives the message (e.g., it was sent to a mobile phone 
which was on and had an active subscription), the SMSC 
would receive a delivery confirmation message. If the recipi 
ent does not receive the message (e.g., if it was sent to a 
mobile number which was turned off), then the SMSC would 
retry sending the message until it either receives a delivery 
confirmation, or a predefined message storage period (e.g., 
two weeks) expires. 
0004 While the above approach has proved effective in 
delivering messages in cases where a recipient can be located 
accurately using information in the HLR, it is not always 
Sufficient in more complex scenarios. For example, if an 
intended recipient has multiple numbers, an SMS message 
addressed to one of the recipient's inactive numbers might not 
reach the recipient (or might only reach the recipient if the 
recipient reactivates the inactive number), even though the 
recipient might have an active subscription when the SMS 
message was sent. Similarly, in cases where the number for an 
intended recipient is mutable (e.g., where a Subscriber can 
switch between active numbers), the standard delivery and 
retry mechanisms could fail, with the SMSC trying to rede 
liver the message to the original (inactive) number, rather than 
being able to adapt to the changes made by the Subscriber. As 
a result, there is a need in the art for technology which can 
allow SMS messages to be delivered properly even in cases 
where a recipient has multiple (potentially changeable) num 
bers. 

SUMMARY 

0005. The disclosed technology can be implemented in a 
variety of manners. For example, based on the disclosure set 
forth herein, one of ordinary skill in the art could implement 
a machine comprising a processor, a network interface, and a 
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memory storing instructions which, when executed by the 
processor, are operable to cause a set of acts to be performed. 
Such acts could comprise parsing a message received via the 
network interface, and sending a delivery confirmation in 
response to receiving the message. Further, based on the 
disclosure set forth herein, the delivery confirmation could be 
sent before providing the message to the message recipient. 
Corresponding methods could be performed, and computer 
readable media could also be implemented. Additionally, 
other types of machines, compositions of matter, articles of 
manufacture, and methods could be performed or imple 
mented without undue experimentation by those of ordinary 
skill in theart based on the disclosure set forth herein. Accord 
ingly, the Summary provided above should be treated as illus 
trative only, and not limiting. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0006 The accompanying drawings incorporated in and 
forming a part of the specification illustrate aspects of various 
implementations of the inventors’ technology. Of course, it 
should be understood that the inventors’ technology is not 
limited to the precise arrangements shown. In the drawings: 
0007 FIG. 1 shows components and communications 
which can be used to deliver a message to a recipient at a 
number other than that entered by the sender of the message. 
0008 FIGS. 2a-2b show components and communica 
tions which can be used in delivering a message to a recipient 
who is unavailable at the time the message is sent. 
0009 FIG. 3 shows components and communications 
which can be used to deliver a message to a recipient at a 
number other than that entered by the sender of the message. 
0010 FIGS. 4a-4b show components and communica 
tions which can be used in delivering a message to a recipient 
who is unavailable at the time the message is sent. 
0011 FIG. 5 depicts components and communications 
which can be used in delivering a message reply. 
0012 FIGS. 6a-6b depict components which could be 
used in an SMS service center. 
0013 FIGS. 7a-7b depict components and communica 
tions which could be used in delivering a message to a recipi 
ent who is unavailable at the time the message is sent. 

DETAILED DESCRIPTION 

0014. The inventors have developed novel technology 
which can be used in the delivery of messages. To illustrate, 
the following disclosure describes various embodiments 
which can be implemented based on the inventors’ technol 
ogy and which represent improvements on existing 
approaches to message delivery. It should be understood that 
the technology developed by the inventors can be used in 
various contexts other than those explicitly disclosed, and can 
be implemented in ways which vary from the explicit disclo 
sure set forth herein, but which will be immediately apparent 
to those of ordinary skill in the art based on this disclosure. 
Accordingly, this disclosure should be understood as being 
illustrative only of the inventors’ technology, and should not 
be treated as implying limits on the same. 
0015 Turning now to FIG. 1, that figure depicts compo 
nents which can be used in delivering an SMS message to a 
subscriber with multiple numbers when the subscriber's 
active number is different from the number the SMS was 
addressed to. In practice, this might occur when the Sub 
scriber has an acquaintance in one geographic area (e.g., 
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Australia, as depicted), who is aware only of the subscriber's 
number in that geographic area (e.g., 61-2222). If the Sub 
scriber's active number at the time the SMS was sent was not 
in the Sender's geographic area (e.g., the Subscriber was in the 
UK, rather than Australia) a mechanism would be necessary 
to have the message delivered to the subscriber's active num 
ber (e.g., 44-2222), rather than to the number entered by the 
sender. The components depicted in FIG. 1, along with the 
illustrated data communications, can be used to provide this 
mechanism. 

0016. In FIG. 1, an SMS message would initially be cre 
ated by entering it, and the number associated with the Sub 
scriber in the sender's geographic area (in this case 61-2222), 
into the sender's mobile device 101. This information would 
then be sent 120 to the sender's serving SMSC 102 which 
would query 121 the serving HLR 103 to establish a 
location for the recipient based on the number entered by the 
sender (i.e., 61-2222). The serving HLR 103 would recog 
nize the recipient number as being associated with a Sub 
scriber having multiple numbers, and would (e.g., per a pre 
vious agreement between the entity maintaining the serving 
HLR 103 and the subscriber's service provider) forward the 
request 122 from the sender's serving SMSC 102 to a 
second SMSC 104 maintained by the subscriber's service 
provider. The second SMSC 104 would then send 123 the 
sender's serving SMSC 102 a response to its query. In that 
response, the second SMSC 104 would indicate that the 
SMS should be delivered to the second SMSC 104. 
0017. Once the message had been sent 124 to the second 
SMSC 104, the second SMSC 104 would send a delivery 
confirmation message 125 to the sender's serving SMSC 
102, indicating that the message had been Successfully 
delivered. The second SMSC 104 would then send 126the 
message (e.g., via short message peer to peer protocol, oth 
erwise known as SMPP), along with a request to identify the 
handset of the subscriber which is currently active, to an 
active subscriber identity system 105. The active subscriber 
identity system 105 would respond by sending a message 
127 to the second SMSC 104 which would inform the 
second SMSC 104 of the number for the subscriber which is 
currently active (in this case, 44-2222). Once it received the 
currently active number, the second SMSC 104 would 
query 128 its local HLR 106 for the mobile switching 
center (MSC) 107 serving the subscriber's currently active 
number. Once the address for the MSC 107 had been sent 
129, the second SMSC 104 would send 130 the MSC 
107 the subscriber's active number, and the message origi 
nally entered into the sender's mobile device 101. The MSC 
107 would then deliver 131 the message to the subscrib 
er's mobile device 108 despite the fact that the active num 
ber on that device (in this case, 44-2222) was different from 
the number the SMS message had originally been sent to 
(61-2222). 
0018. Of course, it should be understood that components 
such as depicted in FIG. 1 could be used for more than simply 
delivering an SMS message to a recipient at an active number 
other than the number entered when the SMS message was 
composed. For example, in Some cases, components such as 
shown in that figure (or variations on the same) could be 
configured to also handle situations in which an SMS mes 
sage is sent when a Subscriber is simply unavailable, rather 
than simply being available at a number other than that which 
was entered when the SMS message was originally sent. As 
an illustration of this, consider FIGS. 2a and 2b. FIG. 2a 
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depicts a scenario which might take place when an SMS 
message is placed to a Subscriber who is simply not available. 
As shown in FIG. 2a, the steps of this scenario could be 
largely the same as those discussed in FIG. 1 above (e.g., the 
serving HLR 103 forwards the request 122 from the send 
er's serving SMSC 102 to a second SMSC 104; the second 
SMSC 104 sends a delivery confirmation 125 after the 
SMS had been sent 124 to the second SMSC 104; etc). 
However, in the scenario in which the SMS is sent to a 
subscriber who is simply unavailable, after the second SMSC 
104 queries 128 the local HLR 106 for the MSC associ 
ated with the subscriber's last known active number (in this 
case, 44-2222), the local HLR 106 would send back a mes 
sage indicating that the Subscriber's handset is not available 
129a (rather than sending back a message indicating the 
address for the MSC serving the subscriber's currently active 
number 129). The second SMSC 104 would respond to the 
message that the subscriber's handset was not available by 
sending set message waiting data 132 to the local HLR 
106. The second SMSC 104 would also send a message 
133 to the active subscriber identity system 105 indicating 
that the SMS had not been successfully delivered to the sub 
scriber's last known active number. 
0019 Turning now to FIG. 2b, that figure depicts steps 
which might take place to actually deliver a message to a 
subscriber who was unavailable during a previous delivery 
attempt. As shown in FIG.2b, this process could start with a 
message being sent 201 from the subscriber's mobile device 
108 indicating that the subscriber is active at a new number 
(in this case 61-2222). This could take place, for example, by 
a toolkit on the mobile device 108 automatically sending a 
message to the active subscriber identity system 105 when 
the subscriberuses it to modify his or her active number, or it 
could take place by some automatic means, such as a mobile 
telephone switching office (MTSO) sending a message to the 
active subscriber identity system 105 stating that the mobile 
device 108 has been detected when it powers up. Once the 
active subscriber identity system 105 receives the message, 
it could check to see if there were any SMS messages being 
held for the subscriber. Based on the information received 
previously 133 from the second SMSC 104, the active 
subscriber identity system 105 would know that there was 
an SMS message waiting for the subscriber, and would send 
a notification 202 to the second SMSC 104 indicating that 
the subscriber has become available to receive the message. 
The second SMSC 104 would then request 203 informa 
tion from the HLR 103 serving the area where the mobile 
device 108 was located for routing the SMS to the mobile 
device. In response, the HLR 103 would send 204 a mes 
sage indicating the MSC serving the mobile device 108. 
Once that message was received by the second SMSC 104. 
it would send the SMS 205 to the appropriate MSC 109, 
which would deliver 206 it to the mobile device 108. In 
this way, the SMS would be sent to the subscriber as soon as 
he or she is available, regardless of the number the message 
was originally sent to, and regardless of the number the Sub 
scriber had indicated was active (but which proved to be 
inactive) at the time of the SMS. 
0020. Other variations, beyond simple inclusion of func 
tionality for dealing with absent Subscribers, are also pos 
sible. As an example of this, consider FIG. 3. FIG.3 depicts a 
system in which an SMS message is delivered to a number 
other than the number entered when the message was origi 
nally created using different communications than discussed 
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above with respect to FIG.1. In FIG.3, as in FIG. 1, an SMS 
message would initially be created by entering it, and the 
number associated with the recipient in the sender's geo 
graphic area (in this case, 61-2222) into the sender's mobile 
device (101). The sender's serving SMSC 102 would then 
query 121 the serving HLR 103 to establish a location for 
the recipient, and, as was the case with FIG. 1, the serving 
HLR 103 would recognize the recipient number as being 
associated with a subscriber having multiple numbers. How 
ever, unlike in FIG. 1, in the diagram of FIG. 3, the serving 
HLR 103 would respond to the request by sending 320 the 
query to a local SMSC 300 maintained by the subscriber's 
service provider (again, this would likely take place based on 
a prior agreement between the entity maintaining the serving 
HLR 103 and the subscriber's service provider). The local 
SMSC 300 would then provide 321 its own address to the 
sender's serving SMSC 102 as a response to the initial query 
sent to the HLR 103). The sender's serving SMSC 102 
would send 322 the SMS to the local SMSC 300, and the 
local SMSC 300 would send a confirmation 323 indicat 
ing that the SMS had been successfully delivered. 
0021. Once the delivery confirmation had been sent 323, 
the local SMSC300 would query 324 the active subscriber 
identity system 105 to determine the number at which the 
subscriber could be reached. For example, this could take 
place by the local SMSC 300 parsing the message to extract 
information identifying the message recipient (e.g., the phone 
number of the recipient entered into the mobile device 101 
when the message was created) and asking for the active 
number for the subscriber associated with that information. 
The local SMSC 300 could also send the message itself to 
the active subscriber identity system 105 along with the 
query. The active subscriber identity system 105 could 
respond 325 to this query by sending the local SMSC 300 
information such as the phone number (MSISDN) and inter 
national mobile subscriber identity (IMSI) which its records 
indicated were active for the subscriber, as well as an address 
for an SMSC (in this case, the second SMSC 104) in the 
same geographic area as the Subscriber's active number. The 
local SMSC 300 would then send 326 (e.g., via SMPP) the 
SMS message to the SMSC (in this case, the second SMSC 
104) indicated by the active subscriber identity system 
105. Once it had received the SMS message, the second 
SMSC 104 could (though it might not do so in all imple 
mentations) requery 327 the active subscriber identity sys 
tem 105, which would return 328 the MSISDN and IMSI 
active at that time for the SMS recipient. Once that informa 
tion had been returned, the system of FIG. 3 could complete 
the delivery process in the same manner as described for FIG. 
1.That is, by querying the local HLR 106 for the MSC 107 
serving the subscriber's currently active number, then send 
ing the SMS to that MSC 107, and ultimately to the sub 
scriber's mobile device 108. 
0022. Similarly, the approach illustrated in FIG. 3, where 
multiple SMSC's are configured to communicate with the 
active subscriber identity system 105 (e.g., because they are 
all owned by the same entity, or due to some pre-arrangement 
between the entities controlling the SMSC's and the active 
subscriber identity system 105), can also be used in situa 
tions where an SMS is sent to a subscriber who is simply not 
available. As an illustration of how this might take place, 
consider FIGS. 4a and 4b. As shown in FIG. 4a, when a 
Subscriber is simply not available (e.g., because he or she does 
not have a handset active), a system such as shown in FIG. 4a 
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might function in exactly the same way as described for that 
figure except that the active subscriber identity system 105. 
rather than providing information about where the subscriber 
could be reached, responds to the query from the local SMSC 
300 by sending a message 400 indicating that the sub 
scriber is not available. This could result in the local SMSC 
300 invoking a retry mechanism (e.g., requerying the active 
subscriber identity system 105 after a set period of time to 
determine if the subscriber had become available), or simply 
waiting until it received an alert from the active subscriber 
identity system 105 indicating that the subscriber had 
become available. 

0023 FIG. 4b then shows how the SMS from FIG. 4a 
could eventually be delivered once the subscriber becomes 
available. As shown in that figure, once the active subscriber 
identity system 105 discovers that the subscriber has 
become available (e.g., through a message sent by a toolkit, a 
message from an MTSO, etc), an alert 420 would be sent to 
the local SMSC 300 where the SMS had been delivered 
from the sender's serving SMSC 102 (in such an implemen 
tation, the active subscriber identity system 105 would pre 
viously have stored a flag or some other data indicating that 
there was a message waiting at the local SMSC 300 at the 
time that it was queried for the original SMS to the absent 
subscriber). This alert could include essentially the same 
information which would have been provided to the local 
SMSC 300 if the subscriber had been available when the 
original query was sent 324 (e.g., address of the second 
SMSC 104), subscriber's IMSI and/or MSISDN). With this 
data, the delivery of the message could proceed essentially as 
if the subscriber had been available when the message was 
originally sent. That is, the local SMSC 300 could send 
326 the message and associated data to the second SMSC 
104), the second SMSC 104 could requery 327 the active 
subscriber identity system 105 to verify that the information 
received from the local SMSC 300 was still accurate, and 
the message could be delivered using the communications 
described previously with respect to FIG. 1. 
0024. Of course, whether to use an approach such as 
shown in FIGS. 1, 2a and 2b, an approach Such as shown in 
FIGS. 3, 4a and 4b, or some other approach than those pic 
tured, will depend on a variety of factors, such as the costs of 
various communications and components, and requirements 
for speed and/or reliability. For example, an approach Such as 
shown in FIGS. 3, 4a and 4b, can be used to help minimize the 
cost of communicating between jurisdictions. This can be 
achieved by using relatively inexpensive protocols (e.g., a 
proprietary IP protocol) to communicate between the local 
SMSC 300, the active subscriber identity system 105 and 
the second SMSC 104, which can avoid having to pay for 
international SMS delivery, such as might be necessary in the 
approach shown in FIGS. 1, 2a and 2b to communicate the 
SMS from the sender's serving SMSC 102 to the second 
SMSC 104. Alternatively, an approach such as shown in 
FIGS. 1, 2a and 2b could be beneficial in cases where it is not 
possible to use multiple SMSCs which can communicate with 
the active subscriber identity system 105. For instance, in 
situations where it is not economically justifiable to purchase 
SMSCs for different jurisdictions, or in situations where it is 
not possible to enter into agreements with entities that have 
SMSCs in multiple jurisdictions in which those entities agree 
to let their SMSCs be configured to perform functions such as 
shown in FIGS. 3, 4a and 4b. Of course, other approaches are 
also possible. For example, the approach shown in FIG. 4a 
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could be modified so that, instead of the active subscriber 
identity system 105 informing the local SMSC 300 when 
the subscriber is not available, the active subscriber identity 
system 105 could inform the local SMSC 300 of the last 
active number at which the subscriber was available, and the 
discovery of the subscriber's unavailability could take place 
upon interaction with the relevant HLR and be handled as 
shown in FIG. 2a. 

0025. As another type of variation, in some cases, the local 
HLR 103, rather than forwarding a query from the sender's 
serving SMSC 102 to an intermediate SMSC (e.g., the local 
SMSC300 or the second SMSC 104), could be configured 
to send a response to the sender's serving SMSC 102 indi 
cating the SMS should be sent to the appropriate intermediate 
SMSC (in the case of FIG. 1, the second SMSC 104; in the 
case of FIG. 3, the local SMSC 300). Similarly, in some 
cases, rather than sending the sender's serving SMSC 102 
messages that the SMS had been delivered to a subscriber, 
when in fact it had only been delivered to an intermediate 
SMSC, it is possible that a delivery confirmation message 
could be sent to the sender's serving SMSC 102 only when 
the message is actually delivered to the subscriber. This could 
have the beneficial effect of making the sender's serving 
SMSC 102 responsible for retries in the event of an absent 
subscriber, thereby relieving the intermediate SMSCs (i.e., 
the second SMSC 104 and the local SMSC 300) of the 
need to store messages. However, it would have the potential 
drawback that the retry mechanism used by the sender's serv 
ing SMSC 102 might rely on activation of the number that 
the SMS message is sent to, rather than being triggered by 
activation of other numbers where the subscriber could be 
reached. 

0026. While this potential drawback can be addressed 
(e.g., by telling Subscribers that, when travelling between 
countries, when they land they should turn on the ID from the 
country they travelled from for 15 minutes after they arrive, 
thereby giving the opportunity to register with the HLR where 
a message may potentially be waiting; configuring the active 
subscriber identity system 105 so that whenever any num 
ber where the subscriber can be reached becomes active, a 
message is sent to all HLRS where a message may be waiting 
indicating that the retry mechanism should be triggered), 
these approaches of addressing the drawbacks would be 
weighed against the potential benefits (e.g., avoiding storage 
costs, ability to use low cost protocols in some implementa 
tions) in deciding the details of a particular implementation. 
Accordingly, it should be understood that the discussion set 
forth above, as well as the approaches shown in FIGS. 1, 2a, 
2b, 3, 4a, and 4b are intended to be illustrative only, and that 
the protection accorded by this document, or by documents 
claiming the benefit of this document should not be limited to 
their specific details. 
0027. In addition to providing functionality for delivering 
messages to users at numbers which are not necessarily the 
same as those specified when the message is created, tech 
nology Such as described herein can also be used for Support 
ing return messages from those users. As an illustration of 
how this could take place, consider FIG. 5. In FIG. 5, once a 
message is delivered 131, the recipient would enter a return 
message, which would be sent 521 to the SMSC for the 
jurisdiction in which the user is located (in this case, the 
second SMSC 104). The second SMSC 104 would then 
send 522 a message to the active subscriber identity system 
105, requesting the number which should be listed as the 
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origin for the return SMS, and potentially also sending the 
return SMS to the active subscriberidentity system 105. The 
active subscriber identity system 105 would then respond 
by sending 523 the number which should be used as the 
origin number on the return SMS. For example, the active 
subscriber identity system 105 could determine the geo 
graphic location of the destination on the return SMS, then 
check to see if the Subscriber was associated with any num 
bers in that jurisdiction. If the subscriber was associated with 
any numbers in that jurisdiction, the active subscriber identity 
system 105 could return one of those numbers, which could 
potentially allow the subscriber to avoid international roam 
ing charges by sending the return SMS Such that it appeared 
to originate in the same jurisdiction as its destination. Simi 
larly, in some cases, an active Subscriber identity system 
105 could keep a record of SMS messages, which the sys 
tem could use to identify the message as a reply SMS, and to 
identify the number that was originally entered as the desti 
nation of the SMS being replied to. 
0028. Whatever approach is used in a particular imple 
mentation, once the appropriate origin number had been sent 
523 by the active subscriber identity system 105, the sec 
ond SMSC 104 could modify the SMS message so that that 
number appears as the origin number, and send 524 a 
request to the HLR 501 in the destination jurisdiction for the 
address of the MSC serving the destination number. Once the 
address had been returned 525, the second SMSC 104 
could send 526 the SMS message to the MSC 500 serving 
the destination number, which could deliver 527 that mes 
sage to the handset 101 of the recipient. 
0029. Of course, it should be understood that the diagram 
of FIG. 5, along with the accompanying discussion, is 
intended to be illustrative only, and that variations will be 
immediately apparent to, and could be implemented without 
undue experimentations by, one of ordinary skill in the art 
based on this disclosure. For example, while the discussion of 
FIG. 5 focused on a single SMSC implementation, it is pos 
sible that multiple SMSC systems such as illustrated in FIGS. 
3, 4a, and 4b could be implemented so that communications 
could be channeled between those SMSC using low cost 
protocols to reduce overall expense. Similarly, the inventors 
technology could also support implementations in which 
additional devices are used to perform the functions 
described. For example, an active subscriber identity system 
105 could be separated into multiple systems, one of which 
could perform functions of storing SMS messages pending 
delivery, and one of which would store information about 
active Subscribers, rather than combining those systems as 
described. 

0030. As another example of a variation which could be 
implemented based on the disclosure set forth herein, a sys 
tem for message delivery (including redelivery or retries) 
could be scaled up to include more than the two networks 
used in the example of FIGS. 1-4b. As an illustration of this, 
consider the diagrams of FIGS. 7a and 7b, which present a 
high level depiction of components and interactions which 
could be used to scale the disclosed technology to operate 
over three (or more) networks in differentjurisdictions. In the 
scenario of FIG. 7a, a sender initially tries to send 701 a 
message to a number associated with a network in Australia. 
However, as shown in that figure, when the message is sent, 
the number that the message is sent to is inactive. As a result, 
the request will be sent 702 to a SMSC maintained by the 
subscriber's service provider 104). That SMSC 104 would 
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then query 703 the active subscriber identity system 105 to 
identify the last known active number for the subscriber. The 
active subscriber identity system 105 responds 704 by 
informing the SMSC 104 of the last known active number 
which, in the scenario shown in FIG.7a, is located in the UK. 
The SMSC 104 then requests 705 the location of the MSC 
serving the last known active number, such as by using an 
SRI SM. The HLR103 would then respond 706), either by 
giving a destination MSC which (given that the scenario of 
FIG. 7a is one in which there is no currently active number) 
could be tried for an unsuccessful delivery attempt, or by 
sending a message that the number is not currently active. The 
SMSC 104 would then send 707 a message to the active 
subscriber identity system 105 indicating that there is a 
message waiting for the UK MSISDN (as that was the most 
recently active number). The active subscriber identity sys 
tem 105 could acknowledge 708 that message, and the 
SMSC 104 could store the message which was originally 
sent to the subscriber's Australian number. The SMSC 104 
could also send 709 a message to the UKHLR 106 to set 
the message waiting flag for the UK MSISDN. 
0031 Moving now to FIG.7b, that figure depicts commu 
nications which might take place once the Subscriberturns his 
or her handset on. Once the subscriberturns his or her handset 
on (for example, with the active number being the UK 
MSISDN, as shown in FIG.7b), the HLR for the jurisdiction 
of the subscriber's active number (in this case, the UK) would 
send a notification 710 that the subscriber is back on the 
network. Using prior art systems, this would not result in the 
message being delivered to the Subscriber, as the message was 
originally sent to the subscriber's Australian number, and the 
number which was activated was the number for the UK. 
However, in an implementation following FIG. 7b, rather 
than simply checking for message stored for the UK number, 
the SMSC 104 could request 711 (e.g., using a SOAP 
message) that the active subscriber identity system 105 
inform it of all of the phone numbers for the subscriber 
associated with the phone number that was activated. The 
active subscriber identity system 105 could then respond 
712 with all the numbers associated with the subscriber. In 
the case of FIG.7b, this could include the Australian number 
the message was originally sent to, as well as numbers in other 
jurisdictions (e.g., a United States number). The SMSC 104 
would then retrieve from its storage the messages which had 
been sent to the subscriber while the subscriber was unavail 
able, and deliver them 713 to the active number on the 
subscriber's handset 108. By using this type of approach, 
the two network system such as shown in FIGS. 1-4b could be 
scaled to any number of networks, and the messages sent to a 
subscriber could be reliably delivered regardless of the num 
ber they were originally sent to. 
0032 Ofcourse, it should be understood that FIGS. 7a and 
7b are high level diagrams, and that they are not intended to 
imply that scaling to additional networks requires using the 
particular communications shown in those figures. For 
example, while FIG. 7a depicts a message being sent 702 
directly from an originating mobile device 101 to a SMSC 
104 that communicates with the active subscriber identity 
system 105. Such direct communication is not a require 
ment. For example, as shown in FIGS. 1 and 3, it is possible 
that the message would first be passed through (or routed 
using) other components, such as the sender's serving SMSC 
102, and a serving HLR 103. Similarly, while the discus 
sion of delivery in FIGS. 7a-7b focused on the HLR in the 
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jurisdiction of the subscriber's last active number (i.e., the UK 
HLR), it is possible that other HLRs could be involved as 
well. For example, in some embodiments, rather than setting 
the message waiting flag only at the HLR of the subscriber's 
last active number, the SMSC 104 could set message wait 
ing flags on the HLRs for all of the numbers associated with 
the subscriber, so that, regardless of which number the sub 
scriber activates next, the HLR would send a message indi 
cating that activation to the SMSC 104. Other variations are 
also possible, and will be immediately apparent to those of 
ordinary skill in the art in light of the explicit disclosure of 
FIGS. 7a-7b, especially when considered in the context of 
FIGS. 1-4b. Accordingly, the discussion of FIGS. 7a-7b 
should be understood as being illustrative only, and not lim 
iting. 
0033. Variations in which multiple components are com 
bined into one are also possible. For example, in some imple 
mentations, an active subscriber identity system 105 could 
be combined with an intermediate SMSC (e.g., the second 
SMSC 104). Also, while it is possible that subscribers might 
have multiple handsets (or multiple SIM cards which would 
be swapped out of a single mobile device to change active 
numbers), in Some cases the Subscriber might have a single 
phone with a single SIM where the SIM hosts multiple inter 
national mobile subscriber identities (IMSI) with associated 
phone numbers (referred to as MSISDN). In such a case, the 
phone might have a toolkit which would allow the subscriber 
to designate an active IMSI (and which would communicate 
that designation to the active subscriber identity system 
105). Combinations are also possible. For example, in some 
implementations, an active subscriber identity system 105 
might not store messages, relying instead on Some other 
component (e.g., an intermediate SMSC, Such as the second 
SMSC 104) for message storage. Variations are also pos 
sible in the types of messages handled by the system. While 
the discussion above focused on delivery (including redeliv 
ery and retries) of SMS messages, the same approaches, or 
aspects of those approaches, could be used in delivery of other 
types of messages, particularly fire and forget messages (of 
which SMS is an example) in which the sender can send a 
message then disconnect without affecting the message's 
delivery, and store and forward messages (of which SMS is an 
example) in which the recipient can be disconnected at the 
time the message is sent and the message will be automati 
cally delivered at a later time based on the protocol used to 
deliver the message. As a result, the discussion above should 
be understood as being illustrative only, and should not be 
treated as implying limitations on the technology developed 
by the inventors. 
0034 Turning now to FIG. 6a, that figure provides a more 
detailed illustration of components which could be included 
in an SMSC, such as the second SMSC 104, or the local 
SMSC 300. As shown in FIG. 6a, a SMSC could include a 
signal processing unit 601 which could include a commu 
nications device, such as an SS7 card 602 for communicat 
ing with an MSC and/or other devices (e.g., the sender's 
serving SMSC 102) which use SS7 signaling to communi 
cate message, as well as Software 603 which could config 
ure it to perform functionality such as described above with 
respect to FIGS. 1-4b (e.g., when that software is retrieved 
from a memory and executed by a processor in the SMSC). 
The SMSC could also use various networks (e.g., internal 
LAN 604), external LAN605), or even the Internet (608) to 
communicate with external systems, such as a call detail 
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record server 606, and/or external short message entity cli 
ents 607. Further, in some implementations, the SMSC 
could also communicate with systems such as a customer care 
system 609, in case it appeared that there was a problem 
with a particular account which could be tracked to the 
SMSC, or to data which could be accessed through the 
SMSC. 

0035. Of course, just as the higher level diagrams of FIGS. 
1, 2a, 2b, 3, 4a, 4b, and 5 are intended to be illustrative only, 
the lower level diagram of FIG. 6a is intended to be illustra 
tive, and should not be treated as limiting. As an example of 
how the diagram of FIG. 6a could be modified in certain 
circumstances, consider the diagram of FIG. 6b. FIG. 6b 
shows how the architecture of FIG. 6a could be modified to 
include components such as a second signal processing unit 
610 and a RAID 611, which could provide additional 

stability, and remove the risk of a single point of failure (i.e., 
the signal processing unit 601) from the architecture of FIG. 
6a. Of course, other modifications (e.g., different network 
topologies to Support communication between components, 
additional redundant features to further reduce the risk of 
failure, etc) could also be used, and will be immediately 
apparent to those of ordinary skill in the art in light of this 
disclosure. 

0036. As set forth above, the disclosure provided herein is 
intended to be illustrative of the inventors' technology, but it 
is not intended to be treated as implying limits on the inven 
tors' technology, or on potential implementations thereof. 
Accordingly, instead of limiting the protection accorded by 
this document, or by any document which is related to this 
document, to the material explicitly disclosed herein, the 
protection should be understood to be defined by the follow 
ing claims, which are drafted to reflect the scope of protection 
sought by the inventors in this document when the terms in 
those claims which are listed below under the label “Explicit 
Definitions are given the explicit definitions set forth therein, 
and the remaining terms are given their broadest reasonable 
interpretation as shown by a general purpose dictionary. To 
the extent that the interpretation which would be given to the 
claims based on the above disclosure is in any way narrower 
than the interpretation which would be given based on the 
“Explicit Definitions” and the broadest reasonable interpre 
tation as provided by a general purpose dictionary, the inter 
pretation provided by the “Explicit Definitions” and broadest 
reasonable interpretation as provided by a general purpose 
dictionary shall control, and the inconsistent usage of terms in 
the specification shall have no effect. 
0037 Explicit Definitions 
0038. When used in the claims, the definite articles“a” and 
“an should be understood to mean one or more. For example, 
a reference to “a processor should be understood to embrace 
architectures with a single “processor, as well as architec 
tures which include multiple processors (e.g., multi-core 
CPUs, distributed computing architectures, etc). 
0039. When used in the claims, the modifier “active' 
should be understood to mean presently operable for its 
intended function. For example, if a cellular phone has mul 
tiple MSISDNs, and the user of that phone indicates (e.g., 
using a toolkit) that calls made to or from that phone should be 
routed as if they were directed to a specific one of those 
MSISDNs, then that MSISDN would be “active, while the 
other MSISDNS would not. 

0040. When used in the claims, a statement that a thing is 
“associated with something else, means that the thing has 
some connection to that with which it is “associated. For 
example, if a database record indicates that a Subscriber has 
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purchased multiple cellular telephones, each of which has a 
unique MSISDN, then the subscriber is “associated with 
each of those MSISDNs. 
0041. When used in the claims, a statement that something 

is “based on something else should be understood to mean 
that something is determined at least in part by the thing that 
it is indicated as being “based on.” When something is com 
pletely determined by a thing, it will be described as being 
“based EXCLUSIVELY on' the thing. 
0042. When used in the claims, a statement that an act 
happens “before some subsequent act should be understood 
to mean that, if the Subsequent act takes place, it will take 
place at a point in time which is later than the act which 
happens “before it. The Subsequent act may not take place, 
even if the act which happens “before it is completed. 
0043. When used in the claims, a “computer should be 
understood to refer to a combination of devices comprising a 
processor and a memory which is capable of performing one 
or more logical operations based on a set of data. 
0044) When used in the claims, a “computer readable 
medium’ should be understood to refer to any article of 
manufacture (including combinations of articles of manufac 
ture) which can be used to store or maintain data so that it can 
be retrieved by a computer. 
0045. When used in the claims, to “configure' a computer 
should be understood to refer to providing the computer with 
specific data (which may include instructions) which can be 
used in performing the specific acts the computer is being 
“configured to do. For example, installing Microsoft WORD 
on a computer "configures” that computer to function as a 
word processor, which it does using the instructions for 
Microsoft WORD in combination with other inputs, such as 
an operating system, and various peripherals (e.g., a key 
board, monitor, etc . . . ). 
0046 When used in the claims, “data” should be under 
stood to mean information which is represented in a form 
which is capable of being processed, stored and/or transmit 
ted. 
0047. When used in the claims, a “delivery confirmation' 
for a message should be understood to refer to a communica 
tion indicating that the message has been provided to the 
message recipient. 
0048. When used in the claims, to “execute' an instruction 
should be understood to mean performing the operation 
called for by that instruction. 
0049. When used in the claims, a statement that something 

is “in communication with something else should be under 
stood to mean that the two things are communicatively 
coupled (e.g., through a bus) Such that they are capable of 
directly or indirectly, transferring information to and receiv 
ing information from one another. 
0050. When used in the claims, a statement that an act is 
performed “in response to something means that the act is 
triggered at least in part by that which it is “in response to.” 
0051. When used in the claims, “instructions' should be 
understood to refer to data which describes operations which 
a device which executes those “instructions” (e.g., a proces 
sor) is to perform. 
0052. When used in the claims, “IP signaling should be 
understood to refer to communicating information using a 
connectionless protocol used for transferring data as packets 
between computers. 
0053. When used in the claims, a “memory” should be 
understood to refer to an object, Substance, or combination of 
objects or Substances, capable of storing data or instructions 
in a form in which they can be retrieved and/or processed by 
a device. A “memory” not be limited to any particular type or 
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organization, and should be understood to include distributed 
and decentralized systems however they are physically or 
logically disposed, as well as storage objects of systems 
which are located in a defined and/or circumscribed physical 
and/or logical space. Examples of “memory include hard 
drives, solid state memories, optical disc memories, random 
access memory, and tape drives. 
0054 When used in the claims, a “message' should be 
understood to refer to a defined unit of communication. 

0055 When used in the claims, a “message body’ should 
be understood to be information communicated by a message. 
For example, when using SMS to send the text “Happy 
Christmas” from one mobile phone to another, the “message 
body' of the message would be “Happy Christmas”. 
0056. When used in the claims, a “message recipient’ 
should be understood to be data which indicates where a 
message should be delivered. For example, in an SMS mes 
sage, the phone number of the device where the messagebody 
should be displayed (in the case of a displayable message) 
would be considered the “message recipient.” The term “mes 
sage recipient' also embraces data which is treated as indi 
cating where the message should be delivered, even if that 
data is inaccurate (e.g., because the original “message recipi 
ent' was replaced while the message is in transit). 
0057 When used in the claims, a “message sender should 
be understood to be data which indicates where a message 
originates. For example, in an SMS message, the phone num 
ber of the device the message is sent from would be consid 
ered the “message sender.” The term “message sender also 
embraces data which is treated as indicating where the mes 
sage originates, even if that data is inaccurate (e.g., because 
the original “message sender” was replaced while the mes 
sage is in transit). 
0058 When used in the claims, a “MSISDN should be 
understood to refer to a number which identifies one (and only 
one) subscription in a mobile network. The phone number of 
a cellular phone is an example of an “MSISDN.” 
0059. When used in the claims, “network interface' 
should be understood to refer to a device which is installed in 
another device that can allow communication of information 
over a network. Examples of “network interfaces” include 
modems, and SS7 cards. 
0060. When used in the claims, the verb “parse' (and 
various forms thereof) should be understood to mean dividing 
data into constituent parts that are susceptible of further pro 
cessing. It should be understood that "parsing might also 
include other acts necessary to extract meaning from the data, 
Such as decrypting, decompressing, or translating that data. 
0061. When used in the claims, “processor should be 
understood to mean a device (or combination of devices) 
which can read instructions and perform operations (or cause 
operations to be performed) based on those instructions. 
0062. When used in the claims, the verb “provide” should 
be understood to refer to the act of delivering or furnishing the 
thing “provided either directly, or through some intermedi 
ary. 

0063. When used in the claims, a statement that an act is 
performed “regardless of some condition should be under 
stood to mean that whether (or to what extent) the condition is 
true has no influence on whether the act is performed. 
0064. When used in the claims, a statement that a message 

is a “reply' to an earlier message should be understood to 
mean that the later message is sent from the target of the 
earlier message, that it is sent to the originator of the earlier 
message, and that it is sent as a response to the target of the 
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earlier message receiving that message (e.g., by selecting a 
“reply' button on an e-mail after reading the contents of the 
email). 
0065. When used in the claims, a statement that something 

is “remote from something else should be understood to 
mean that the two things are in geographically distinct loca 
tions, and that communication between them takes place 
across a network. 
0066. When used in the claims, an "SMS message' should 
be understood to refer to a message sent using the Short 
Message Service features included in mobile telephones or 
similar devices. 
0067. When used in the claims “SS7 signaling should be 
understood to refer to sending information using a channel 
specified for transmission of control information in a tele 
communications network (e.g., a band used for out of band 
signaling for a voice telephone call). 
0068. When used in the claims, the verb “store' (and vari 
ous forms thereof) should be understood to refer to the act of 
preserving or maintaining, however briefin duration that act 
might be. 
0069. When used in the claims, a “store and forward mes 
sage' should be understood to refer to a message where, if the 
recipient is disconnected at the time the message is sent, the 
message will be automatically delivered at a later time based 
on the protocol used to deliver the message 
0070. When used in the claims, “subscriber should be 
understood to refer to an individual who is authorized to 
receive communications on a communication network. An 
individual who has signed up for wireless service, and been 
assigned (or selected) a MSISDN is an example of a “sub 
scriber. 
0071. Accordingly, 
We claim: 
1. A machine comprising: 
a. a processor, 
b. a network interface in communication with the proces 

Sor, and 
c. a memory in communication with the processor; 
wherein: 
a. the memory has stored thereon a set of instructions 

which, when executed by the processor, are operable to 
cause a set of acts to be performed; 

b. the set of acts comprising: 
i. parsing a message received via the network interface 

into: 
1) a message body; 
2) a message sender comprising a first MSISDN; and 
3) a message recipient comprising a second MSISDN 

associated with a subscriber, wherein the sub 
scriber is associated with a plurality of MSISDNs: 

ii. in response to receiving the message, sending a deliv 
ery confirmation for the message; 

c. sending the delivery confirmation takes place before 
providing the message to the message recipient; and 

d. the message is a store and forward message. 
2. The machine of claim 1, wherein the message is an SMS 

message. 
3. The machine of claim 2, wherein: 
i. the message is sent to the machine using SS7 signaling; 

and 
ii. the set of acts additionally comprises sending the mes 

Sage body to a second machine using IP signaling. 
4. The machine of claim 1, wherein the delivery confirma 

tion is sent regardless of whether any of the MSISDNs asso 
ciated with the subscriber is active. 
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5. The machine of claim 2, wherein: 
a. the set of acts comprises: 

receiving, from a database, an active MSISDN from the 
plurality of MSISDNs associated with the subscriber; 
and 

ii. sending a second message to a second machine; 
b. the second message comprises: 

i. the message body; 
ii. the message sender, and 
iii. the active MSISDN. 

6. The machine of claim 5, wherein: 
a. the set of acts comprises: 

i. receiving a third message from the active MSISDN: 
ii. sending a fourth message to a third machine; 

b. the third message comprises: 
i. a second message body; 
ii. the active MSISDN; and 
iii. the first MSISDN: 

c. the fourth message comprises: 
i. the second message body; 
ii. the first MSISDN; and 
iii. the second MSISDN: 

d. the third message is a second SMS message sent as a 
reply to the message. 

7. A method comprising: 
a. parsing a message received via a network interface into: 

i.a message body; 
ii. a message sender comprising a first MSISDN; and 
iii. a message recipient comprising a second MSISDN 

associated with a subscriber, wherein the subscriberis 
associated with a plurality of MSISDNs: 

b. based on execution, by a processor, of a set of instruc 
tions stored in a memory, responding to the message by 
sending a delivery confirmation for the message; 

wherein sending the delivery conformation for the message 
takes place before providing the message to the message 
recipient; and 

wherein the message is a store and forward message. 
8. The method of claim 7, wherein the message is an SMS 

message. 
9. The method of claim 8, wherein: 
i. the message is sent from a remote machine to the network 

interface using SS7 signaling; and 
ii. the method additionally comprises sending the message 
body to a second remote machine using IP signaling. 

10. The method of claim 7, wherein the delivery confirma 
tion is sent regardless of whether any of the MSISDNs asso 
ciated with the subscriber is active. 

11. The method of claim 8, wherein: 
a. the method comprises: 

i. receiving, from a database, an active MSISDN from 
the plurality of MSISDNs associated with the sub 
scriber; and 

ii. sending a second message to a remote machine; 
b. the second message comprises: 

i. the message body; 
ii. the message sender, and 
iii. the active MSISDN. 

12. The method of claim 11, wherein: 
a. the method comprises: 

i. receiving a third message from the active MSISDN: 
ii. sending a fourth message to a second remote machine; 
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b. the third message comprises: 
i. a second message body; 
ii. the active MSISDN; and 
iii. the first MSISDN: 

c. the fourth message comprises: 
i. the second message body; 
ii. the first MSISDN; and 
iii. the second MSISDN: 

d. the third message is a second SMS message sent as a 
reply to the message. 

13. A computer readable medium having stored thereon a 
set of instructions operable to configure a computer to per 
form a set of acts comprising: 

a. receiving, via a network interface, a message compris 
ing: 
i.a message body; 
ii. a message sender comprising a first MSISDN; and 
iii. a message recipient comprising a second MSISDN 

associated with a subscriber, wherein the subscriberis 
associated with a plurality of MSISDNs: 

b parsing the message; 
c. responding to the message by sending a delivery confir 

mation for the message; 
wherein the set of instructions is operable to configure the 

computer to send the delivery confirmation for the mes 
Sage before the message is provided to the message 
recipient; and 

wherein the message is a store and forward message. 
14. The computer readable medium of claim 13, wherein 

the message is an SMS message. 
15. The computer readable medium of claim 14, wherein: 
i. the message is received from a remote machine which 

sent the message using SS7 signaling; and 
ii. the set of acts additionally comprises sending the mes 

Sage body to a second remote machine using IP signal 
1ng. 

16. The computer readable medium of claim 13, wherein 
the instructions are operable to configure the computer to 
send the delivery confirmation regardless of whether any of 
the MSISDNs associated with the subscriber is active. 

17. The computer readable medium of claim 14, wherein: 
a. the set of acts comprises: 

i. obtaining an active MSISDN from the plurality of 
MSISDNs associated with the subscriber; and 

ii. sending a second message to a remote machine; 
b. the second message comprises: 

i. the message body; 
ii. the message sender, and 
iii. the active MSISDN. 

18. The computer readable medium of claim 17, wherein: 
a. the set of acts comprises: 

i. receiving a third message from the active MSISDN: 
ii. sending a fourth message to a second remote machine; 

b. the third message comprises: 
i. a second message body; 
ii. the active MSISDN; and 
iii. the first MSISDN: 

c. the fourth message comprises: 
i. the second message body; 
ii. the first MSISDN; and 
iii. the second MSISDN: 

d. the third message is a second SMS message sent as a 
reply to the message. 
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