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SERVICE CONTINUITY , NETWORK ments of the present invention and , together with the 
PREFERENCE , AND REPORTING LOGIC description , further serve to explain the principles of the 

WITH SMS SERVICES invention and to enable a person skilled in the pertinent art 
to make and use the invention . CROSS - REFERENCE TO RELATED 5 FIG . 1 illustrates a network environment according to APPLICATION example embodiments . 

FIG . 2 illustrates device registration with a short message This application is a continuation of U . S . Nonprovisional service center ( SMSC ) according to example embodiments . application Ser . No . 14 / 926 , 177 “ Method and System for FIG . 3 illustrates a flowchart of mobile origination Service Continuity , Network Preference , and Reporting 
Logic with SMS Services , " filed Oct . 29 , 2015 , which 10 according to example embodiments . 
claims priority from U . S . Nonprovisional application Ser . FIG . 4 illustrates a flow chart of mobile termination 
No . 13 / 835 , 615 , “ Method and System for Service Continu according to example embodiments . 
ity , Network Preference , and Reporting Logic with SMS FIG . 5 illustrates a flow chart of service continuity retry 
Service . " filed Mar . 15 . 2013 . which claims the benefit of logic according to example embodiments . 
U . S . Provisional Application No . 61 / 667 , 348 , “ Method and 13 “ Method and 15 FIG . 6 illustrates SMS reporting according to example 
System for Originating and Terminating SMS Message embodiments . 
Using IP Network , ” filed Jul . 2 , 2012 , all of which are FIG . 7A illustrates a RADIUS accounting request trace 
incorporated herein by reference . for wireless according to example embodiments . 

FIG . 7B illustrates a RADIUS accounting request trace 
FIELD 20 for cellular according to example embodiments . 

FIG . 8 illustrates a pie chart showing SMS traffic sepa 
Embodiments relate to originating and terminating SMS ration according to example embodiments . 

messages using cellular networks and IP networks . FIG . 9 illustrates a pie chart showing SMS wireless traffic 
separation according to example embodiments . 

BACKGROUND 25 FIG . 10 is a diagram of an example computer system that 
can be used in embodiments . 

Short message services ( SMS ) were initially originated FIG . 11 illustrates a block diagram of components for 
and delivered only by cellular networks by taking advantage originating and terminating SMS messages using cellular 
of underutilized bandwidth of cellular voice networks . In networks and IP networks , according to example embodi 
particular , a mobile device connected to a cellular network 30 ments . 
has been able to send SMS messages to another mobile 
device only when connected to a cellular network . However , DETAILED DESCRIPTION 
cellular networks have become overburdened with the vast 
number of SMS messages sent and received . In addition , While the present invention is described herein with 
there are occasions when sending an SMS message using 35 reference to the illustrative embodiments for particular 
cellular networks is less than desirable due to unavailability applications , it should be understood that the invention is not 
of the network and / or cost . Thus , there are strong incentives limited thereto . Those skilled in the art with access to the 
to offload SMS onto other networks . teachings provided herein will recognize additional modifi 
What is needed is a system and method for providing cations , applications , and embodiments within the scope 

SMS over networks other than cellular networks . 40 thereof and additional fields in which the invention would be 
of significant utility . 

BRIEF SUMMARY In the detailed description of embodiments that follows , 
references to " one embodiment ” , “ an embodiment ” , “ an 

Embodiments herein describe methods and systems for example embodiment ” , etc . , indicate that the embodiment 
originating and terminating SMS messages using IP net - 45 described may include a particular feature , structure , or 
works . characteristic , but every embodiment may not necessarily 

According to some embodiments , a method includes include the particular feature , structure , or characteristic . 
attempting delivery of a short message service ( SMS ) mes Moreover , such phrases are not necessarily referring to the 
sage on a first network a first predetermined number of times same embodiment . Further , when a particular feature , struc 
according to a first predetermined time schedule . The 50 ture , or characteristic is described in connection with an 
method further includes attempting delivery of the SMS embodiment , it is submitted that it is within the knowledge 
message on a second network after a failure to deliver the of one skilled in the art to effect such feature , structure , or 
SMS message on the first network . In addition , the method characteristic in connection with other embodiments 
includes reattempting delivery of the SMS message on the whether or not explicitly described . 
first network followed by reattempting delivery of the SMS 55 History of SMS 
message on the second network , according to a second Originally , SMS was designed to be sent and received by 
predetermined time schedule . a cellular network . However , according to the advantages 

Further embodiments , features , and advantages of the demonstrated in the example embodiments , it is desirable to 
invention , as well as the structure and operation of the offload SMS from cellular networks to IP networks such as 
various embodiments of the invention are described in detail 60 WiFi networks and LTE ( Long Term Evolution ) networks . 
below with reference to accompanying drawings . SMS is a text - based messaging service that uses commu 

nication protocols to exchange messages from one commu 
BRIEF DESCRIPTION OF THE nication device , such as a mobile telephone , to another 

DRAWINGS / FIGURES communication device . SMS was originally defined in the 
65 Global System for Mobile Communications ( GSM ) stan 

The accompanying drawings , which are incorporated dards in 1985 , and has been expanded to operate with Code 
herein and form a part of the specification , illustrate embodi - Division Multiple Access ( CDMA ) networks and even lan 
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dline telephones . SMS was originally designed as a way to forward registration information to SMSC 202 to register 
make use of under - utilized bandwidth of cellular networks User Agent 2 208 on WiFi network 108 . User Agent 2 208 
in an effort to increase profitability by making use of may also perform a similar SIP registration on cellular 
less - used higher frequency bands . SMS was first developed network 106 . 
to be sent over circuit - switched wireless voice and data 5 Thus , a SIP gateway may maintain a SIP third party 
cellular networks . As cellular networks transitioned to pro - registration database . As an example , SIP third party regis 
vide circuit - switched voice networks as well as packet - tration messages are maintained in an IP Multimedia Sub 
switched data networks , and packet - switched voice and data system ( IMS ) registration service / database of SMSC 202 , 
networks , SMS also has taken advantage of improved data such as database 212 . 
capabilities . SMS has boomed in popularity since its intro - 10 Mobile Origination 
duction and now SMS is widely used in the United States FIG . 3 illustrates a method 300 for mobile origination of 
and throughout the world to allow users to communicate an SMS message by User Agent 1 204 according to example 
messages up to 160 characters in length . However , SMS is embodiments . As an example , User Agent 1 204 may be 
not limited to communication of up to 160 characters , and connected to both a WiFi network and a cellular network and 
may be used to communicate more than 160 characters . 15 have allocated both a first IP address for the WiFi network 

Although originally underutilized , SMS usage has now and a second IP address for the cellular network . The User 
reached the point where it requires a large amount of Agent 1 204 establishes and maintains a VPN tunnel to 
bandwidth by cellular networks . In addition , in many loca - communicate SIP based transactions . Thus , according to 
tions , such as basements of buildings , cellular service may example embodiments , User Agent 1 204 sets up a VPN , 
be lacking , but yet Wi - Fi may be available . Furthermore , a 20 registers with a SIP network , and then prefers to utilize the 
mobile device may be connected to a Wi - Fi network , yet VPN for voice and SMS services . 
roaming on another cellular network provider ' s network As noted above , according to example embodiments , User 
either domestically or internationally . There are many other Agent 1 204 prefers originating an SMS message using an 
exemplary situations where the cost of sending an SMS IP network such as WiFi . Thus , in step 302 , User Agent 1 
message using a cellular network may be prohibitive . Thus , 25 204 attempts to originate the SMS message using WiFi . 
there are many reasons why it may be desirable to offload As discussed in detail below in the context of termination , 
SMS services onto other available networks . According to when connected to a WiFi network , User Agent 1 204 may 
example embodiments , a short message service center retry sending the SMS message . In other words , the User 
( SMSC ) may provide fixed - mobile convergence , allowing a Agent 1 204 may reattempt origination of the SMS message 
user agent to receive or transmit SMS messages using two 30 based on Non - Invite SIP transaction logic disclosed in RFC 
or more networks . ( request for comments ) 3261 when the user agent does not 
Network Environment receive a SIP 200 OK message . In addition , the user agent 

FIG . 1 is a diagram of an environment 100 for originating may handover SMS origination from the WiFi network to 
and terminating SMS messages according to example the cellular network if origination was unsuccessful after a 
embodiments . Two devices , Device 1 102 and Device 2 104 35 predefined number of attempts . 
may be connected to one or more networks including a If the WiFi network is unavailable or the User Agent 1 204 
cellular network 106 , an IP network such as a WiFi network does not receive an acknowledgement , then in step 304 , 
108 , and even other networks such as a Long Term Evolu - User Agent 1 204 may attempt to originate the SMS message 
tion ( LTE ) network 110 . However , these networks are exem - using the cellular network . 
plary , and Device 1 102 and Device 2 104 may be connected 40 In step 306 , SMSC 202 receives the SMS message from 
to other networks which may be capable of being used to either the cellular network or the WiFi network . In step 308 , 
originate and terminate SMS messages . the SMSC 202 verifies that the mobile directory number of 
User Agent Registration the originating User Agent 1 204 is provisioned in the SMSC 

FIG . 2 shows user agent registration 200 with an SMSC 202 . SMSC 202 executes this verification by analyzing the 
202 according to example embodiments . As shown in FIG . 45 mobile directory number that is received in a SIP Request 
2 , two example user agents may register with a SMSC 202 . URI that is within the SMS message . If the User Agent 1 204 
A User Agent 1 204 may be found on Device 1 102 and may is provisioned in the SMSC 202 , then in step 310 , the SMSC 
have two IP addresses which are allocated , a first IP address 202 verifies that the mobile directory number is registered . 
from cellular network 106 and a second IP address from However , if the User Agent 1 204 is not registered in the 
WiFi network 108 . User Agent 1 204 may establish and 50 network utilized to originate the SMS message , then the 
maintain a secure connection such as VPN ( Virtual private SMSC 202 rejects the SMS message in step 312 . Next , in 
network ) , TLS ( transport security layer ) , etc . on the WiFi step 314 , the SMSC 202 determines whether the SMS 
network 108 and send a SIP register to SIP registar 1 206 in message is a duplicate SMS message . A duplicate SMS 
order to register with a SIP IP network to send / receive SMS message may be sent to the SMSC 202 according to three 
messages over WiFi network 108 . The registrar 1 206 may 55 different scenarios . 
then forward registration information to SMSC 202 to In a first scenario , a first SMS message may be originated 
register User Agent 1 204 on WiFi network 108 . User Agent using an IP network by User Agent 1 204 . However , an 
1 204 may also perform a similar SIP registration on cellular acknowledgement may not be received by User Agent 1 204 
network 106 . SMSC 202 stores registration data in a data connected to the IP network and User Agent 1 204 may 
base 212 having subscriber profiles . The database 212 may 60 originate a second SMS message . The SMSC 202 may 
be located either within SMSC 202 or at a remote location . identify a duplicate SMS message by utilizing the message 
The subscriber profiles may include IP addresses of user Call - ID for the mobile directory number and discard the 
agents , mobile directory numbers and other data . In a similar duplicate message . In a second scenario , a first SMS mes 
manner , User Agent 2 208 may establish and maintain a sage may be originated using a cellular network by User 
VPN tunnel on the WiFi network 108 and send a SIP register 65 Agent 1 204 . However , an acknowledgement , e . g . , SMDPP 
to SIP registar 2 210 in order to send / receive SMS messages ACK ( small message delivery point - point to point ) , may not 
over WiFi network 108 . The registrar 2 210 may then be received by User Agent 1 204 connected to the cellular 
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network and User Agent 1 204 may try to re - originate the policies including whether User Agent 2 208 is allowed to 
SMS message on the secondary network . The SMSC 202 receive inter - carrier messages , receive messages in interna 
may identify a duplicate SMS message by utilizing a mes tional destinations , receive shortcodes , belong to subscrip 
sage transaction ID of a particular teleservice layer for the tion programs , or is allowed personalized features such as 
mobile directory number and discard the duplicate message . 5 messaging forwarding , permanent message storing , etc . In 
In a third scenario , a mobile originating device may origi step 407 , the out - of - sequence controller is executed in order nate an SMS message using a WiFi network , but may not to manage out - of - sequence issues . Next , in step 408 , SMSC receive an acknowledgement . Thus , the mobile originating 202 may determine SMS message routing preferences for device may then originate the same SMS message using a User Agent 2 208 . According to example embodiments , User cellular network after a predefined retry time - out on the 10 Agent 2 208 may prefer to have SMS messages delivered WiFi network . If the SMSC 202 receives two SMS mes over a WiFi network as a primary network , and a circuit sages , one from the WiFi network and one from the cellular switching cellular network as a secondary network . How network , then the SMSC 202 may identify the duplicate ever , the routing preferences may also be configured to have SMS message by utilizing the message Call - ID embedded in User Agent 2 208 prefer other networks such as LTE , 3G , the SMS message . The mobile originating device utilizes the 15 Wil WiFi , or cellular ( circuit switching , GSM or CDMA , etc . ) . same message Call - ID when re - originating the SMS mes In step 410 , SMSC may begin SMS message termination to sage using the cellular network . Thus , the SMSC 202 may deliver the SMS message to User Agent 2 208 using the compare the message Call - ID of the second message with WiFi network by having the message controller forward the the message Call - ID received on the Wi - Fi network for the SMS message to the SIP / IP Gateway . In step 412 , SMSC mobile directory number and discard the duplicate message . 20 O may attempt a first attempt to deliver the SMS message If the SMS message is found to be a duplicate by SMSC using the WiFi network . The SMSC 202 may attempt to send 202 , then in step 316 the SMS message is rejected and the SMS message if the SIP gateway has a valid IP regis discarded . Although this duplicate logic is shown here as tration record for the mobile terminated number . If there is being applied during SMS origination , it is also applicable a valid registration record , the SIP Gateway delivers the 
to SMS termination , which is discussed below . However , the 25 message to a registered contact URI which was received duplication logic is applied by SMSC 202 for SMS origi during registration . In addition , a registration check to query nation , whereas the duplication logic is applied by a user a HSS for location or registration information for a corre agent , such as user agent 208 for SMS termination . sponding registrar where the user agent is registered may In step 318 , the SMSC 202 may extract data from active occur . The user agent is configured to send frequent SIP RADIUS records and store data regarding the SMS message 30 re - registrations on a frequent basis in order to keep the user in a call detail record . This is discussed further below . In step agent IP alive . The SIP registrar may have a mechanism to 320 , a message controller schedules the SMS message to be force network - based de - registration when a user agent fails terminated to the URI originally received in a SIP registra to update registration status with the SIP registrar . Upon tion for the recipient by storing the SMS message in the de - registration , the SMSC 202 may unbind the active IP realtime cache . In step 322 , the SMSC 202 may begin 35 In 3 registration . 
mobile termination . In step 414 , if the SMS message is successfully delivered Mobile Termination to User Agent 2 208 , then the mobile termination 400 is FIG . 4 illustrates mobile termination of an SMS message complete . SMSC 202 expects to receive a successful 400 to User Agent 2 208 according to example embodi acknowledgement such as a 200 OK when terminating the ments . The mobile termination of the SMS message begins 40 SMS message . However , in step 416 , if no acknowledge in step 402 . Mobile termination includes sending each SMS ment is received or if the SMS message is not successfully message in the realtime cache one at a time , according to a delivered to User Agent 2 208 , then the mobile termination FIFO mechanism . Thus , the SMSC 202 may send a next 400 continues . The SMS message delivery may fail for a SMS message once a successful acknowledgement is number of reasons . As an example , there may be intermittent received for an earlier sent message . If the SMSC 202 45 availability of the WiFi network , or there may be rapid receives a new SMS message , the SMSC 202 will determine mobility of Device 2 104 thereby causing sporadic registra whether any SMS messages are in a waitlist queue ( which is tions . There also may be low radio signaling strength discussed below ) , and attempt to terminate the messages in indication which affects SMS services . In addition , there the waitlist queue first by moving the messages in sequence may be packet loss or frame loss causing SMS message to the realtime cache . Thus , the SMSC 202 is able to manage 50 anage delivery failure . However , reasons for SMS message deliv out - of - sequence issues . The SMSC 202 is able to deliver ery failure are not limited to these reasons . messages pending in the realtime cache before delivering In step 416 , SMSC 202 may retry to deliver the SMS messages in the waitlist queue . This is known as an out - of message using the WiFi network according to example sequence controller . embodiments . SMSC 202 may utilize an increasing back - off Thus , in step 402 , an SMS message may be retrieved from 55 interval between retry delivery attempts . As an example , the front of the realtime cache . When the SMS message SMSC 202 may use a retry process based on RFC 3261 arrives at the SMSC 202 , a message controller queries a which provides a retry mechanism on SIP which is shown in routing service to determine primary and secondary routes the table below . that are configured for a terminating mobile directory num 
ber . First , in step 404 , the SMSC 202 may execute a service 60 
permissions check to determine whether the User Agent 2 SMS Delivery Timer ( Back 
208 belongs to a network operator , is provisioned in the Attempt Off Timer ) Total Time 
SMSC 202 and allowed to be served by the SMSC 202 . The First 0 seconds 0 seconds SMSC 202 may query an internal provisioning database or Second T1 0 . 5 seconds an external database such as a Home Subscriber Server 65 1 second 1 . 5 seconds 
( HSS ) . Next , in step 406 , SMSC 202 may execute a user Fourth 2 seconds 2 . 5 seconds 
policy adaption check to determine allowable terminating 

Third 
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T2 

NNNNN 
T2 
Fail 

- continued may terminate its service continuity retry logic and deliver 
the SMS message on the most recently available network , 

SMS Delivery Timer ( Back but prefer utilizing WiFi . 
Attempt Off Timer ) Total Time If a new registration arrives from the WiFi network , then 

5 SMSC 202 may attempt delivery of the SMS message in the Fifth 4 . 5 seconds 
Sixth 8 . 5 seconds waitlist queue using the WiFi network . Thereafter , SMSC 

Seventh 12 . 5 seconds 202 may try to deliver the message to the cellular network Eighth 16 . 5 seconds after being informed by the HLR of the location of the Ninth 20 . 5 seconds 
Tenth 24 . 5 seconds serving MSC . A request for location information of the 

Eleventh 28 . 5 seconds 10 serving MSC is part of an earlier query performed toward 
Time Out 32 seconds the HLR to identify servicing MSC as part of service 

continuity logic . In certain cases , the MSC can inform 
Thus , according to RFC 3261 , if the SMSC 202 T1 timer SMSC 202 of a new location of the user . For example , this 

is set to a default value of 500 ms , then there will be 11 may occur in step 420 in FIG . 4 . 
transmission attempts per SMS message . T2 is equal to 4 À 15 If a user agent becomes available on the IP network , and 

the SMSC 202 receives a location notification from HLR , seconds and failure occurs at T1 * 64 . If the SMS message is then the SMSC 202 may continue to terminate SMS on the successfully delivered during the retry process in step 416 , preferred network and not react to HLR notifications . If a then the mobile termination 400 ends in step 418 . If a new cellular registration notification arrives prior to a WiFi ( or SMS message is received during the transmission attempts , 20 IP ) registration notification , then the SMSC 202 may wait a 
then the SMSC 202 may place the new message for termi configurable period until registration arrives on the IP net 
nation in the realtime cache . In addition , if the SMS message work in order to prefer delivery of the SMS for WiFi . This 
is delivered or a time out occurs , the SMSC may check the may cause performance issues , so a wait flag may be 
realtime cache for pending messages . Upon time out , the operator configurable . 
SMSC 202 may move a pointer of the failed SMS message 25 If SMSC 202 receives a new registration from either the 
to refer to a first position of the wait list queue . This helps WiFi or cellular network , then in step 504 , SMSC 202 may 
to address out of sequence issues . deliver the SMS message based on the routing preferences 

If the SMS message may not be delivered using the WiFi for User Agent 2 208 . Next , as provided in step 506 , the 
network for whatever reason , in step 420 , SMSC 202 may service continuity retry logic loops and goes back to step 408 
attempt to deliver the SMS message to User Agent 2 208 30 in FIG . 4 and executes as illustrated in the flowchart in FIG . 
using a second network connection , such as cellular . The 4 according to steps 410 - 426 . Thus , according to example 
SMSC 202 may have a cached serving mobile switching embodiments , if there is a registration on the primary or 
center ( MSC ) address for the mobile directory number or WiFi network , then the SMSC 202 may attempt delivery of 
may query an HLR for a serving MSC address for that the SMS message on the WiFi network . 
mobile directory number . The SMSC 202 may maintain the 35 If a second originating SMS message arrives for a same 
serving MSC address for a configurable time period unless terminating user agent while the SMSC 202 is executing 
updated by the HLR with the new serving location of the service continuity retry logic on a first SMS message for the 
MDN . However , if the User Agent 2 208 moves away from user , then the second message is placed in the waitlist queue . 
a MSC that it was previously registered with , then the SMSC This assists in eliminating out of sequence issues . 
will query the HLR for a new MSC . In step 422 , if the SMSC 40 It may be possible that an SMS message may become 
202 is able to deliver the SMS message to User Agent 2 208 " stuck " in either the waitlist queue or the realtime cache as 
using the second network connection , then the mobile ter - a result of termination failures . For example , if a Wireless 
mination 400 is complete . However , in step 424 , if the SMS Enhanced Messaging Teleservice ( WEMT ) message is 
message is not successfully delivered to User Agent 2 208 found to be not acceptable by the MSC , then the MSC may 
using the cellular network , then the mobile termination 400 45 respond to the SMSC 202 with a “ Teleservice ID not 
continues . In step 426 , SMSC 202 places the SMS message acceptable ” message . If the SMS message does become 
at the end of a waitlist queue . In step 426 , SMSC 202 begins " stuck , " then the SMSC 202 should discard the SMS mes 
service continuity retry logic which is shown in detail in sage and continue to deliver messages in the realtime cache 
FIG . 5 . and the waitlist queue . 
Service Continuity Retry Logic 50 SMS Reporting 

FIG . 5 illustrates service continuity retry logic 500 According to further embodiments , it may be possible to 
according to example embodiments . SMSC 202 reattempts record SMS service origination and termination network 
delivery of an SMS message at the front of the waitlist utilization . Thus , it may be possible to determine SMS traffic 
queue . patterns , e . g . , which cellular and WiFi networks are utilized 

In step 502 , SMSC 202 checks network registration of 55 to send and receive SMS messages . 
User Agent 2 208 at predefined intervals . As an example , FIG . 6 illustrates SMS reporting 600 according to 
SMSC 202 may check both WiFi and cellular network example embodiments . As shown in step 602 , SMSC 202 
registration of User Agent 2 208 . As an example , SMSC 202 may receive RADIUS feeds which are either proxied by an 
may check for network registration according to the follow Authentication , Authorization and Accounting ( AAA ) 
ing timetable : 30 seconds , 60 seconds , 2 minutes , 5 minutes , 60 server or forwarded when user agents register with net 
10 minutes , 30 minutes , and every two hours afterwards . works . The AAA server may proxy RADIUS feeds when the 
However , this timetable is merely exemplary and the time - user agent is IP registered and both RADIUS START and 
table is not limited to these time intervals . STOP records may be forwarded . In step 604 , SMSC 202 

For instance , the SMSC 202 may execute an IP registra - may extract certain data from the RADIUS feed and in step 
tion check before every retry attempt on the cellular net - 65 606 , SMSC 202 may store this data in a call detail record . 
work . Further , if the SMSC 202 receives a new registration As an example , the SMSC may store a route index , a mobile 
from either the WiFi or cellular network , then the SMSC 202 directory number , a WAN IP and a VPN IP in a call detail 
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record in an SMSC database . Use of these attributes may AVPN Tunnel IP may be an originating VPN client IP or 
allow determination of SMS traffic patterns on WiFi ( IP ) and it may be a terminating VPN client IP . 
cellular networks . If a service type or a tunnel client endpoint is not provided 

A route index may specify a specific route path or if expected , the message will still be processed , but the call 
interface used by an SMS message . As an example , a 3G 5 detail record will indicate both of these as " UNKNOWN . ” 
cellular route ID may be “ 3 ” , an LTE cellular route ID may The SMSC 202 may review the newest START RADIUS 
be a “ 5 ” and a WiFi route ID may be a “ 7 . ” records based on three user agent attributes including time 

A mobile directory number ( MDN ) may provide a calling stamp , IP and MDN . The SMSC 202 may flush all records 
station ID and specify both a source and a destination . As an if a STOP record is received with the same IP and MDN . It 
example , a mobile directory number may be “ 6315555555 . ” 10 may be possible for a second START record to arrive prior 

A WAN IP ( Tunnel Client Endpoint ) may be an originat - to a STOP record . If this occurs , the SMSC 202 may review 
ing subscriber WAN IP address of a source mobile directory the new START record and flush out the old START record . 
number that successfully sent a mobile originated SMS or it Any call detail records which are written for origination and 
may be a recipient subscriber WAN IP address of a desti - termination may review the newest or second START record 
nation mobile directory number for a successfully delivered 15 because that will indicate the delivery address of the SMS . 
mobile terminated SMS . A sample call detail record is shown below . 

Max 
Length 
( bytes ) 

Field 
Type Column Description 

Event ID 14 Integer 

. Integer Record 
Type 

Unique identifier for CDR , broken into three distinct 
parts . The first 2 digits represent the service the CDR 
originated from . The final 12 digits are an incrementing 
numeric value . 

1 - Mobile Terminated 
2 - Mobile Originated 
8 - International Mobile Terminate 
9 - International Mobile Originate 

12 - Premium CSC Debit 
13 - Premium Local CSC Debit 
14 - Premium CSC Credit 
Source MDN . 20 String 

20 String Destination MDN . 
Integer Route ID of source MDN . 
Integer Route ID of destination MDN . 

20 

Calling 
Number 
Called 
Number 
Source 
Route ID 
Destination 
Route ID 
Submit 
Timestamp 
Delivery 
Timestamp 
Message 
Length 
Priority 
Price 
Provider 
ID 
Description 
Access 
Network 

Date / Time Timestamp that message was received by the SMSC . 
Format is YYYY - MM - DD HH : MM : SS . 

Date / Time Timestamp that give message was delivered 
successfully . Format is YYY - MM - DD HH : MM : SS . 

Integer Length of given message . A 

NO 
100 
10 

40 Service 
Endpoint 

Boolean Priority Indicator . 
Decimal Rated price for CDR . Format is x . xx . 
Integer Unique identifier of content provider . Populated if CDR 

is associated with premium content , default value is 0 . 
String Description of given message . 
String For SMS and MMS , will define whether or not the 

message was processed over the Cellular or Wi - Fi 
network . For SMS , this is determined by the SMSC , 
based on the source and destination route ID 
information . For MMS , this field will be populated by 
looking at the Service - Type AVP ( 6 ) of the subscriber ' s 
RADIUS record . Valid values are ' 2 ' , ' 5 ' , or " " . If the 
Service - Type AVP is not provided in the RADIUS 
record , this field will be ’ UNKNOWN ' . For CSC , this 
field will be empty . 

Decimal For Cellular , will define the origination point code that 
the mobile originated message came from , or the point 
code that the mobile terminated message was 
successfully delivered to . For Wi - Fi , will define the IP 
address that the mobile originated message came from , 
or the IP address that the mobile terminated message 
was successfully delivered to . For CSC , this field will 
be empty . 

Decimal If an SMS or MMS message were processed using the 
Wi - Fi network , this field will be populated with the 
subscriber ' s IP address as defined in the Tunnel - Client 
Endpoint AVP ( 66 ) of the subscriber ' s RADIUS 
record . If the SMS or MMS message was processed 
using the Cellular network , this field will be empty . For 
CSC , this field will also be empty . 

40 Subscriber 
IP Address 
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- continued 
Max 
Length 
( bytes ) 

Field 
Type Column Description 

Service 2 . Integer Platform CDR originated from . Current valid values 
are : 
SMS = 1 
MMS = 2 
CSC = 3 

FIG . 7A illustrates an example RADIUS accounting management and administration system 1130 , service charg 
request trace 700 for WiFi . As shown in FIG . 6 , the RADIUS ing 1132 , and report collector 1134 . 
feed is forwarded to the SMSC 202 , and specific data is 15 In embodiments , the components of block diagram 1100 
extracted from the RADIUS feed in step 604 and stored in are used to implemented the various methods described 
a database in step 606 . The extracted data is highlighted in herein . Furthermore , in an embodiment , the components of 
FIG . 7A . For instance , route index 702 is shown as “ Out - block diagram 1100 are implemented using example com 
bound - User ( 5 ) . ” This indicates that the network is LTE . In puting device 1000 . 
addition , mobile directory number 704 is shown as 20 Various aspects of the example embodiments can be 
“ 6316769816 . ” WAN IP address 706 is shown as implemented by software , firmware , hardware , or a combi 
“ 167 . 206 . 20 . 248 . ” nation thereof . In addition , embodiments may be imple 

FIG . 7B illustrates an example RADIUS accounting mented as computer - readable code . Embodiments may be 
request trace 708 for cellular . As shown in FIG . 6 , the implemented via a set of programs running in parallel on 
RADIUS feed is forwarded to the SMSC 202 , and specific 25 multiple machines . For example , an SMSC carrying out 
data is extracted from the RADIUS feed in step 604 and mobile origination 300 and mobile termination 400 may be 
stored in a database in step 606 . The extracted data is implemented in system 1000 . Various embodiments of the 
highlighted in FIG . 7B . For instance , route index 710 is invention are described in terms of this example system 
shown as “ Framed ( 2 ) . ” In addition , mobile directory num - 1000 . 
ber 712 is shown as “ 6316769838 . " 30 Computer system 1000 includes one or more processors , 

As shown in FIG . 8 , call detail record data may be used such as processor 1004 . Processor 1004 is connected to a 
to determine what percentage of messages are originated communication infrastructure 1006 ( for example , a bus or 
terminated using a cellular network and what percentage of network ) . 
messages are originated / terminated using Wi - Fi . FIG . 8 Computer system 1000 also includes a main memory 
shows a traffic separation pie chart 800 that indicates that 35 1008 , preferably random access memory ( RAM ) , and may 
40 % of messages are originated / terminated using the cellu - also include a secondary memory 1010 . In accordance with 
lar network 802 and 60 % of messages are originated implementations , user interface data may be stored , for 
terminated using Wi - Fi 804 . example and without limitation , in main memory 1008 . 
As shown in FIG . 9 , call detail record data may be used Secondary memory 1010 may include , for example , a hard 

to determine what percentage of messages that are origi - 40 disk drive and / or a removable storage drive . Removable 
nated / terminated using Wi - Fi are originated / terminated storage drive 1014 may include a floppy disk drive , a 
using Cablevision Wi - Fi and what percentage of messages magnetic tape drive , an optical disk drive , a flash memory , 
are originated / terminated using third party Wi - Fi . FIG . 9 or the like . The removable storage drive 1014 reads from 
shows a WiFi traffic separation pie chart 900 that indicates and / or writes to removable storage unit 1018 in a well 
that 70 % of messages are originated / terminated using Cable - 45 known manner . Removable storage unit 1018 may include a 
vision Wi - Fi 902 and 30 % of messages are originated floppy disk , magnetic tape , optical disk , etc . which is read by 
terminated using third party Wi - Fi 904 . and written to by removable storage drive 1014 . As will be 
SMS System Components and Example Computing appreciated by persons skilled in the relevant art ( s ) , remov 

Device able storage unit 1018 includes a computer readable storage 
FIG . 10 is a diagram of an example computer system that 50 medium having stored therein computer software and / or 

can be used in embodiments . FIG . 11 illustrates a block data . 
diagram 1100 of components for originating and terminating Computer system 1000 may also include a main memory 
SMS messages using cellular networks and IP networks , 1002 . Main memory 1002 may include , for example , cache , 
according to example embodiments . According to example and / or static and / or dynamic RAM . Main memory 1002 may 
embodiments , the components described herein may include 55 be separate from main memory 1008 or may be a part 
a system database 1102 , which may include a subscriber thereof . Main memory 1002 may be adapted to communi 
profile database 1104 and a registration database 1106 . In cate with display unit 1016 . Display unit 1016 may comprise 
addition , the components may include gateways 1108 , a computer monitor or similar means for displaying graph 
which may include an SMS IP Gateway 1110 and an SMS ics , text , and other data received from main memory 1002 . 
Cellular Gateway 1112 . The components may further 60 In alternative implementations , secondary memory 1010 
include message handling logic 1114 , which may include a may include other similar means for allowing computer 
message controller 1116 , a message router 1118 , and exter - programs or other instructions to be loaded into computer 
nal interfaces 1120 . Additionally , the components may system 1000 . Such means may include , for example , a 
include system queues 1122 , which may include a real - time removable storage unit 1022 and an interface 1020 . 
cache ( volatile memory ) 1124 and a wait - list queue ( non - 65 Examples of such means may include a program cartridge 
volatile memory ) 1126 . Furthermore , the components may and cartridge interface ( such as that found in video game 
include system operations 1128 which may include element devices ) , a removable memory chip ( such as an EPROM , or 
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a 

and 

PROM ) and associated socket , and other removable storage The present invention has been described above with the 
units 1022 and interfaces 1020 which allow software and aid of functional building blocks illustrating the implemen 
data to be transferred from the removable storage unit 1022 tation of specified functions and relationships thereof . The 
to computer system 1000 . boundaries of these functional building blocks have been 

Computer system 1000 may also include a communica - 5 arbitrarily defined herein for the convenience of the descrip 
tions interface 1024 . Communications interface 1024 allows tion . Alternate boundaries can be defined so long as the 
software and data to be transferred between computer sys - specified functions and relationships thereof are appropri 
tem 1000 and external devices . Communications interface ately performed . 
1024 may include a modem , a network interface ( such as an The foregoing description of the specific embodiments 
Ethernet card ) , a communications port , a PCMCIA slot and 10 will so fully reveal the general nature of the invention that 
card , or the like . Software and data transferred via commu - others can , by applying knowledge within the skill of the art , 
nications interface 1024 are in the form of signals which readily modify and / or adapt for various applications such 
may be electronic , electromagnetic , optical , or other signals specific embodiments , without undue experimentation , 
capable of being received by communications interface without departing from the general concept of the present 
1024 . These signals are provided to communications inter - 15 invention . Therefore , such adaptations and modifications are 
face 1024 via a communications path 1026 . Communica - intended to be within the meaning and range of equivalents 
tions path 1026 carries signals and may be implemented of the disclosed embodiments , based on the teaching and 
using wire or cable , fiber optics , a phone line , a cellular guidance presented herein . It is to be understood that the 
phone link , an RF link or other communications channels . phraseology or terminology herein is for the purpose of 

In this document , the term " computer readable storage 20 description and not of limitation , such that the terminology 
medium ” is used to generally refer to media such as remov - or phraseology of the present specification is to be inter 
able storage unit 1018 , removable storage unit 1022 , and a preted by the skilled artisan in light of the teachings and 
hard disk installed in hard disk drive 1012 . Computer guidance . 
readable storage medium can also refer to one or more The breadth and scope of the present invention should not 
memories , such as main memory 1008 and secondary 25 be limited by any of the above - described exemplary embodi 
memory 1010 , which can be semiconductor memory ( e . g . , ments . 
DRAMs , etc . ) . These computer program products are means What is claimed is : 
for providing software to computer system 1000 . 1 . A system , comprising : 
Computer programs ( also called computer control logic ) a realtime cache configured to store a short message 

are stored in main memory 1008 and / or secondary memory 30 service ( SMS ) message to be delivered to a recipient ; 
1010 . Computer programs may also be received via com 
munications interface 1024 and stored in main memory 1008 one or more processors coupled to the realtime cache , 
and / or secondary memory 1010 . Such computer programs , configured to : 
when executed , enable computer system 1000 to implement attempt delivery of the SMS message on a first network a 
the implementations as discussed herein . In particular , the 35 first predetermined number of times according to a first 
computer programs , when executed , enable processor 1004 predetermined time schedule , wherein the first prede 
to implement the processes of the present disclosure , such as termined number of times and the first predetermined 
the steps in the methods discussed above . Accordingly , such time schedule are based on a retry mechanism on SIP 
computer programs represent controllers of the computer that utilizes an increasing back - off interval between 
system 1000 . Where implementations use software , the 40 delivery attempts ; 
software may be stored in a computer program product and store at least one IP address of the recipient of the SMS 
loaded into computer system 1000 using removable storage message in a storage coupled to the one or more 
drive 1014 , interface 1020 , or hard drive 1012 . processors ; 

Embodiments may be directed to computer program prod attempt delivery of the SMS message using the at least 
ucts comprising software stored on any computer readable 45 one IP address stored , on a second network after a 
medium . Such software , when executed in one or more data failure to deliver the SMS message on the first network ; 
processing device , causes a data processing device ( s ) to reattempt delivery of the SMS message on the first 
operate as described herein . Embodiments may employ any network followed by a second reattempt delivery of the 
computer useable or readable medium . Examples of non SMS message on the second network , according to a 
transitory computer readable storage media include , but are 50 second predetermined time schedule ; 
not limited to , primary storage devices ( e . g . , any type of during the reattempt , monitor network registration of the 
random access memory ) , and secondary storage devices recipient of the SMS message ; 
( e . g . , hard drives , floppy disks , CD ROMS , ZIP disks , tapes , terminate the reattempt and the monitoring network reg 
magnetic storage devices , and optical storage devices , istration of the recipient of the SMS message on the 
MEMS , nano - technological storage devices , etc . ) . Other 55 first network and the second network upon receipt of a 
computer readable media include communication media new registration ; 
( e . g . , wired and wireless communications networks , local attempt delivery of the SMS message on the first network 
area networks , wide area networks , intranets , etc . ) . or the second network on which the new registration 

Embodiments may be implemented in hardware , soft was received ; 
ware , firmware , or a combination thereof . Embodiments 60 report SMS traffic based on SMS messages processed 
may be implemented via a set of programs running in including the SMS message , wherein the one or more 
parallel on multiple machines . processors are configured to : 

The summary and abstract sections may set forth one or receive a plurality of RADIUS feeds associated with 
more but not all exemplary embodiments of the present the SMS messages processed ; 
invention as contemplated by the inventor ( s ) , and thus , are 65 extract data from the plurality of RADIUS feeds ; and 
not intended to limit the present invention and the appended store a plurality of call detail records ( CDRs ) in the 
claims in any way . storage ; and 
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evaluate the plurality of CDRs , wherein the one or more during the reattempting , receiving a new registration for 
processors are configured to : determine a percentage of the recipient of the SMS message on the second net 
the SMS messages processed that originate and / or work ; 
terminate on the first network and / or a percentage of waiting until a next registration check according to the 
the SMS messages processed that originate and / or 5 second predetermined time schedule , for a registration 
terminate on the second network . of the recipient of the SMS message on the first 

2 . The system of claim 1 , wherein to evaluate the plurality network , before terminating the reattempting ; 
of CDRs , the one or more processors are further configured reporting SMS traffic based on SMS messages processed 

including the SMS message , comprising : to : 
determine SMS traffic patterns on the first network and on 10 receiving a plurality of RADIUS feeds associated with 

the SMS messages processed ; the second network . extracting data from the plurality of RADIUS feeds ; 3 . The system of claim 1 , wherein a CDR of the plurality and of CDRs comprises at least one of the following extracted storing a plurality of call detail records ( CDRs ) in the data for one SMS message of the SMS messages processed : storage , wherein a CDR of the plurality of CDRs a route index , a mobile directory number , a wide area comprises : at least one of the following extracted 
network ( WAN ) IP address , and a virtual private network data for one SMS message of the SMS messages 
( VPN ) IP address . processed : a route index , a mobile directory number , 

4 . The system of claim 1 , wherein the one or more a wide area network ( WAN ) IP address , and a virtual 
processors are further configured to : private network ( VPN ) IP address ; and 

determine based on a policy adaption check : that the evaluating the plurality of CDRs comprising : determining 
recipient of the SMS message is allowed to receive : an a percentage of SMS messages processed that originate 
inter - carrier message , international messages , or short and / or terminate on the first network and / or a percent 
codes ; that the recipient of the SMS messgae belongs to age of SMS messages that originate and / or terminate on 
a subscription program ; or that the recipient of the SMS 25 the second network . 
message is allowed personalized features comprising 10 . The non - transitory computer - readable storage 
message forwarding or permanent message storing . medium of claim 9 , wherein the evaluating the plurality of 

5 . The system of claim 1 , wherein the one or more CDRs further comprises : 
processors are further configured to : determining SMS traffic patterns on the first network and 

on the second network . manage out - of - sequence issues , wherein the one or more 30 11 . The non - transitory computer - readable storage processors are configured to attempt delivery of the medium of claim 9 , wherein the operations further comprise : SMS message according to a first - in - first - out ( FIFO ) determining based on a policy adaption check : that the mechanism using a realtime cache and a waitlist queue , recipient of the SMS message is allowed to receive : an wherein a first pending SMS message in the realtime 26 inter - carrier message , international messages , or short cache is delivered before a second pending SMS mes codes ; that the recipient of the SMS message belongs to sage in the waitlist queue . a subscription program ; or that the recipient of the SMS 
6 . The system of claim 1 , wherein the first network is an message is allowed personalized features comprising 

IP network and the second network is a cellular network . message forwarding or permanent message storing . 
7 . The system of claim 6 , wherein the IP network is at 40 12 . The non - transitory computer - readable storage 

least one of : a WiFi network and a long term evolution ( LTE ) medium of claim 9 , wherein the operations further comprise : 
network . managing out - of - sequence issues , comprising attempting 

8 . The system of claim 1 , wherein the second predeter delivery of the SMS message according to a first - in 
mined time schedule includes a network registration check first - out ( FIFO ) mechanism using a realtime cache and 
for the recipient of the SMS message at 30 seconds , 60 45 a waitlist queue , wherein a first pending SMS message 
seconds , 2 minutes , 5 minutes , 10 minutes , 30 minutes and in the realtime cache is delivered before a second 
every two hours thereafter . pending SMS message in the waitlist queue . 

9 . A non - transitory computer - readable storage medium 13 . The non - transitory computer - readable storage 
having instructions that , when executed by a processor , medium of claim 9 , wherein the first network is an IP 
cause the processor to perform operations , the operations 50 network and the second network is a cellular network . 
comprising : 14 . The non - transitory computer - readable storage 

attempting delivery of a short message service ( SMS ) medium of claim 13 , wherein the IP network is at least one 
message on a first network a first predetermined num - of : a WiFi network and a long term evolution ( LTE ) net 
ber of times according to a first predetermined time work . 
schedule , wherein the first predetermined number of 55 15 . A method , comprising : 
times and the first predetermined time schedule are attempting delivery of a short message service ( SMS ) 
based on a retry mechanism on SIP that utilizes an message on a first network a first predetermined num 
increasing back - off interval between delivery attempts ; ber of times according to a first predetermined time 

storing at least one IP address of a recipient of the SMS schedule , wherein the first predetermined number of 
message in storage ; 60 times and the first predetermined time schedule are 

attempting delivery of the SMS message using the at least based on a retry mechanism on SIP that utilizes an 
one IP address stored , on a second network after a increasing back - off interval between delivery attempts ; 
failure to deliver the SMS message on the first network ; storing at least one IP address of a recipient of the SMS 

reattempting delivery of the SMS message on the first message in storage ; 
network followed by a second reattempting delivery of 65 attempting delivery of the SMS message using the at least 
the SMS message on the second network , according to one IP address stored , on a second network after a 
a second predetermined time schedule ; failure to deliver the SMS message on the first network ; 
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reattempting delivery of the SMS message on the first and / or terminate on the first network and / or a percent 
network followed by a second reattempting delivery of age of SMS messages that originate and / or terminate on 
the SMS message on the second network , according to the second network . 
a second predetermined time schedule ; 16 . The method of claim 15 , wherein the evaluating the 

during the reattempting , receiving a new registration for 5 pl on for 5 plurality of CDRs further comprises : 
the recipient of the SMS message on the second net determining SMS traffic patterns on the first network and 

on the second network . work ; 17 . The method of claim 15 , further comprising : waiting until a next registration check according to the determining based on a policy adaption check : that the 
second predetermined time schedule , for a registration recipient of the SMS message is allowed to receive : an 
of the recipient of the SMS message on the first 10 inter - carrier message , international messages , or short 
network , before terminating the reattempting ; codes ; that the recipient of the SMS message belongs to 

reporting SMS traffic based on SMS messages processed a subscription program ; or that the recipient of the SMS 
including the SMS message , comprising : message is allowed personalized features comprising 

message forwarding or permanent message storing . receiving a plurality of RADIUS feeds associated with 15 18 . The method of claim 15 , further comprising : the SMS messages processed ; managing out - of - sequence issues , comprising attempting 
extracting data from the plurality of RADIUS feeds ; delivery of the SMS message according to a first - in 

and first - out ( FIFO ) mechanism using a realtime cache and 
storing a plurality of call detail records ( CDRs ) in the a waitlist queue , wherein a first pending SMS message 

storage , wherein a CDR of the plurality of CDRs 20 in the realtime cache is delivered before a second 
comprises : at least one of the following extracted pending SMS message in the waitlist queue . 
data for one SMS message of the SMS messages 19 . The method of claim 15 , wherein the first network is 
processed : a route index , a mobile directory number , an IP network and the second network is a cellular network . 
a wide area network ( WAN ) IP address , and a virtual 20 . The method of claim 19 , wherein the IP network is at 
private network ( VPN ) IP address ; and 25 least one of : a WiFi network and a long term evolution ( LTE ) 

evaluating the plurality of CDRs comprising : determining network . 
a percentage of SMS messages processed that originate 
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