
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2016/0360387 A1 

Smith et al. 

US 20160360387A1 

(43) Pub. Date: Dec. 8, 2016 

(54) 

(71) 

(72) 

(21) 

(22) 

(63) 

INTELLIGENT DELVERY AGENT FOR 
SHORT MESSAGE DISTRIBUTION CENTER 

Applicant: Telecommunication Systems, Inc., 
Annapolis, MD (US) 

Inventors: Richard A. Smith, Annapolis, MD 
(US); Michael Dewey, Arnold, MD 
(US) 

Appl. No.: 15/192,592 

Filed: Jun. 24, 2016 

Related U.S. Application Data 
Continuation of application No. 14/927,792, filed on 
Oct. 30, 2015, now Pat. No. 9,392,426, which is a 
continuation of application No. 14/539,080, filed on 
Nov. 12, 2014, now Pat. No. 9,204.270, which is a 
continuation of application No. 14/033,955, filed on 
Sep. 23, 2013, now Pat. No. 8,923.264, which is a 
continuation of application No. 13/356,735, filed on 
Jan. 24, 2012, now Pat. No. 8,542,660, which is a 
continuation of application No. 12/926,857, filed on 
Dec. 14, 2010, now Pat. No. 8,787,335, which is a 
continuation of application No. 11/025.902, filed on 
Jan. 3, 2005, now Pat. No. 7,860,068, which is a 
continuation of application No. 09/832,012, filed on 
Apr. 11, 2001, now Pat. No. 6,839,562. 

CONTENT 2 
ROWER : 

NERNE is 

50 

SUBSCRIBER 
CEES 

MESSAGE DISTRIBUTION 
CENTRE (AADC) 

(60) Provisional application No. 60/196,097, filed on Apr. 
11, 2000, provisional application No. 60/196,101, 
filed on Apr. 11, 2000. 

Publication Classification 

(51) Int. Cl. 
H0474/4 (2006.01) 
H04M 3/53 (2006.01) 

(52) U.S. Cl. 
CPC ............. H04W 4/14 (2013.01); H04M 3/5322 

(2013.01); H04L 67/24 (2013.01) 
(57) ABSTRACT 
A message distribution center (MDC) and Intelligent Deliv 
ery Agent are implemented in a wireless Internet gateway 
interposed between content providers and a wireless carrier 
to subjectively examine and direct messages via SMTP 
based on desired rules (e.g., non-peak hours, paying Sub 
scribers only, etc.) using standard SMTP Gateway and other 
well known protocols. The MDC includes an individual 
queue for each subscriber, and the provider is informed 
through conventional SMTP protocol messages that the 
short message has been accepted. If the carrier has specifi 
cally disallowed service for a particular MIN (e.g., in the 
case of churning), then the content provider is informed 
through an SMTP interchange that the recipient is invalid. 
An MDC provides a single mechanism for interacting with 
subscribers of multiple carriers, regardless of each carrier's 
underlying infrastructure. 
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0001. This application is a continuation of U.S. patent 
application Ser. No. 14/927,792, filed 30 Oct. 2015; which 
is a continuation of U.S. Ser. No. 14/539,080 (now U.S. Pat. 
No. 9.204.270), filed 12 Nov. 2014; which is a continuation 
of U.S. Ser. No. 14/033,955 (now U.S. Pat. No. 8,923,264), 
filed 23 Sep. 2013; which is a continuation of U.S. Ser. No. 
13/356,735 (now U.S. Pat. No. 8,542,660), filed 24 Jan. 
2012; which is a continuation of U.S. Ser. No. 12/926,857 
(now U.S. Pat. No. 8,787,335), filed 14 Dec. 2010; which is 
a continuation of U.S. Ser. No. 11/025,902 (now U.S. Pat. 
No. 7,860,068), filed 3 Jan. 2005; which claims priority of 
U.S. Ser. No. 09/832,012 (now U.S. Pat. No. 6,839,562), 
filed 11 Apr. 2001; which claims priority of U.S. Provisional 
Application No. 60/196,097, filed 11 Apr. 2000, and U.S. 
Provisional Application No. 60/196,101, filed 11 Apr. 2000 
the entirety of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002 
0003. This invention relates generally to wireless carri 

ers, Internet service Providers (ISPs), and information con 
tent delivery services/providers. More particularly, it relates 
to Wireless Telecommunication, ANS1-41 D Wireless Intel 
ligent Network (WIN) applications, and SMTP protocol to 
manage information content for a wireless carrier. 
0004 Background of Related Art 
0005. There are many “wireless” information content 
providers in the industry who have some Information or 
service that is considered of value to the mobile phone user. 
Wireless Carriers are typically in favor of these content 
providers as they add value to Short Messaging Systems 
(SMS) and can drive up SMS and voice usage. 
0006 Unfortunately, content providers may not fully 
understand a particular wireless network and/or may not be 
fully sensitized to particular needs of carriers. This is 
because the carrier is often seen simply as a pipe through 
which wireless messages are sent using SMTP protocol. 
Content providers maintain their own subscriber lists, and 
typically communicate with carriers merely as e-mail hosts. 
0007 All traffic is typically sent through an SMTP gate 
way, and thus information content, ads, etc., cannot be 
differentiated from higher priority personal content. Prob 
lems arising from this include: 

0008 Bulk information content can slow down and 
even jeopardize the carrier's SMTP Gateway perfor 
mance; 

0009 Personal messages cannot be given a higher 
priority than bulk messages; 

0010 Bulk info content receives the same messaging 
parameters as personal messages, e.g., delivery receipts 
enabled, expiration date of 3-5 days, etc.; 

0011. The carrier cannot differentiate between bulk 
messages among various providers and personal mail 
for billing purposes; 

0012 Bulk senders deliver their content regardless of 
whether the device is on, and thus the carrier must 
handle message storage and retry attempts; and 
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0013 Bulk senders will typically continue to deliver 
content to churned wireless Subscribers, wasting net 
work resources and interfering with reuse of mobile 
numbers. 

0014. There is a need for a technique using SMTP and/or 
other conventional protocols to enable an easy way for 
content providers to distribute and/or differentiate their 
information without requiring them to change technologies. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 Features and advantages of the present invention 
will become apparent to those skilled in the art from the 
following description with reference to the drawings, in 
which: 
0016 FIG. 1 shows a high level sequence diagram 
including a Message Distribution Center (MDC) enabling a 
Content Provider to direct messages via SMTP to the 
Message Distribution Center (MDC), in accordance with the 
principles of the present invention. 
0017 FIG. 2 illustrates exemplary software components 
and their relationships in an embodiment of a message 
distribution center (MDC), in accordance with one embodi 
ment of the present invention. 
0018 FIG. 3 is an exemplary class diagram which shows 
further details of an embodiment of a Message Distribution 
Center, in accordance with the principles of the present 
invention. 

0019 FIG. 4 shows an exemplary architecture and infor 
mation flow of a mobile activity status tracker (MAST) 
system, in accordance with the principles of the present 
invention. 
0020 FIG. 5 is a more detailed architecture and infor 
mation flow of an embodiment of a MAST system corre 
sponding to a stand-alone Home Location Register (SHLR) 
including a registration notification forwarding mechanism 
utilizing message flows in conformance with SS7 Standards 
and IS-41 standards, in accordance with the principles of the 
present invention. 
0021 FIG. 5A shows a block diagram of the basic 
elements of an exemplary MAST system shown in FIG. 5. 
0022 FIG. 6 is a detailed architecture and information 
flow of an embodiment of a MAST system corresponding to 
an integrated Home 5 Location Register (1-HLR) including 
a registration notification forwarding mechanism integrated 
with a mobile switching center (MSC) on a common plat 
form, utilizing message flows in conformance with SS7 
standards and IS-41 standards, in accordance with the prin 
ciples of the present invention. 
0023 FIG. 7 is a detailed architecture and information 
flow of an embodiment of a MAST system corresponding to 
a stand-alone Home Location Register (SHLR) including a 
Registration Notification copy function in a signaling trans 
fer point (STP) and a TCP/IP connection (or SS7 connec 
tion) to the MAST application, particularly useful in wire 
less networks having HLRs which do not include a 
registration notification forwarding mechanism, in accor 
dance with the principles of the present invention. 
0024 FIG. 8A is a simplified depiction of relevant 
parameters of a Mobile Registration Notification (REG 
NOT) message in conformance with SS7 and IS-41 stan 
dards utilized for determination of location information in a 
MAST system, in accordance with the principles of the 
present invention. 
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0025 FIG. 8B is a detailed depiction of all conventional 
parameters of a REGNOT message. 
0026 FIG. 9 is a simplified depiction of relevant param 
eters of a Mobile Subscriber Inactive message in confor 
mance with SS7 and IS-41 standards utilized for determi 
nation of inactive presence information in a MAST System, 
in accordance with the principles of the present invention. 
0027 FIG.9B is a detailed description of the otherwise 
conventional MSInactive message parameters. 
0028 FIG. 10A is a simplified depiction of relevant 
parameters such as location in an exemplary Internet Pro 
tocol (IP) message sent from the MAST system to an 
application server (e.g., a Chat Server) via the Internet, in 
accordance with the principles of the present invention. 
0029 FIG. 10B is a simplified depiction of relevant 
parameters in another exemplary IP message Such as a log 
of past presence and location information for a particular 
wireless device sent from the MAST system to an applica 
tion server (e.g., a law enforcement authority) via the 
Internet, in accordance with the principles of the present 
invention. 

0030 FIG. 11 shows an exemplary Mobile Station Iden 
tity (MSID) ordered table, in accordance with the principles 
of the present invention. 
0031 FIG. 12 shows an exemplary process by which the 
parsed message portions are processed. 
0032 FIG. 13 shows an exemplary service implementa 
tion showing wireless chat status tracking providing an 
automatic on-line or off-line notification in a chat scenario 
using techniques and apparatus in accordance with the 
principles of the present invention. 
0033 FIG. 14 shows a block diagram of the SMSC 
shown in FIG. 13, including a REGNOT/MSInactive mes 
sage receiver, a REGNOT/MSInactive forwarder, and an 
optional REGNOT/MSInactive copier, in accordance with 
the principles of the present invention. 

SUMMARY OF THE INVENTION 

0034. In accordance with the principles of the present 
invention, a message distribution center is interposed 
between a source of a short message and a wireless network 
including an intended recipient of the short message. The 
message distribution center comprises an SMTP protocol 
communication channel to receive the short message from 
the source of the short message. A plurality of subscriber 
queues are included, each corresponding to a different 
subscriber in the wireless network. The short message is 
placed in at least one of the plurality of Subscriber queues 
before delivery to the wireless network. A communication 
channel communicates the short message to the wireless 
network. 

0035. In accordance with another aspect of the present 
invention, a method of throttling short messages to Subscrib 
ers in a wireless network comprises forwarding a short 
message to a wireless network only when a receiving 
wireless device in said wireless network is known outside 
said wireless network to be online. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

0036. The present invention enables a Content Provider 
to direct messages via SMTP to an intermediatary Message 
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Distribution Center (MDC) using standard SMTP Gateway 
and other well-known protocols. 
0037. In accordance with the principles of the present 
invention, short messages are inserted in the MDC into 
individual queues for each subscriber, and the provider is 
informed through conventional SMTP protocol messages 
that the short message has been accepted. 
0038 If the carrier has specifically disallowed service for 
a MIN (e.g., in the case of churning), then the content 
provider is informed through an SMTP interchange that the 
recipient is invalid. This encourages providers to discon 
tinue service to terminated MINs, thereby reducing traffic to 
the MDC. 
0039. A Message Distribution Center (MDC) provides 
value to both wireless developers and wireless carriers. For 
instance, for the Wireless Developer, an MDC provides a 
single mechanism for interacting with Subscribers of mul 
tiple carriers, regardless of each carrier's underlying infra 
structure. For the carrier, an MDC can protect their SS7 
network by intelligently throttling messages and configuring 
message delivery parameters to be more network friendly. 
0040. An MDC acts as a broker between carriers and 
developers. Different levels of relationships can be estab 
lished with both carriers and developers, resulting in differ 
ent levels of services that are available. The MDC interacts 
with a carrier's Short Message Service Center(s) (SMSCs) 
and/or SS7 network, allowing developers to guarantee mes 
sage delivery, to interact with users via Mobile Terminated 
(MT) and Mobile Originated (MO) SMS, and possibly even 
to receive handset presence information. 
0041 Although the disclosed embodiments relate primar 
ily to wireless services from the perspective of a Short 
Message Service (SMS), the disclosed MDC and related 
management middleware may support many types of wire 
less devices using the same API. For instance, Suitable 
Supported devices may include, e.g., 2-way Email pagers, 
the Palm VIITM, and wireless application protocol (WAP) 
devices. 
0042. The disclosed MDC utilizes a Wireless Internet 
Gateway (WIG), which is a middleware messaging platform 
designed to facilitate communication between Internet 
devices and various wireless networks. A suitable WIG is 
disclosed in U.S. application Ser. No. 09/630,762 to SMITH, 
entitled “Wireless Internet Gateway, filed Aug. 2, 2000, the 
entirety of which is expressly incorporated herein by refer 
CCC. 

0043 FIG. 1 shows a high level sequence diagram 
including a Message Distribution Center (MDC) enabling a 
Content Provider to direct messages via SMTP to the 
Message Distribution Center (MDC), in accordance with the 
principles of the present invention. 
0044. In particular, as shown in FIG. 1, an MDC gateway 
(MDC) 100 and Intelligent Delivery Agent (IDA) 318 are 
placed intermediary between a content provider 120 and a 
wireless carrier 130, to allow management of message 
delivery for each of a plurality of subscribers. 
0045. There are two main programs. The first application 
program is the MDC Gateway 100, which is essentially a 
Wireless Internet Gateway to check for and process infor 
mation provider messages as shown and described herein. 
The second application program is the Intelligent Delivery 
Agent (IDA) 318, 
0046. As shown in FIG. 1, the content provider 120 
communicates with the MDC 100 using SMTP protocol 
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messages, and the MDC communicates with the wireless 
carrier 130 preferably using RMI/SMPP techniques. A plu 
rality of configuration files 500 configured by an appropriate 
system administrator control parameters in the MDC 100 
and IDA 318. 
0047 Importantly, the MDC 100 includes a plurality of 
subscriber queues 150, preferably one for each subscriber 
having MDC support. 
0048. The subscriber queues 150 may be integrated 
within the gateway of the MDC 100, or may be external to 
the gateway of the MDC 100 but nevertheless in direct 
communication with the gateway of the MDC 100. 
0049. The subscriber queue 150 preferably follows a First 
In First Out (FIFO) model, where the oldest messages are 
delivered first. 

0050. In accordance with the principles of the present 
invention, a particular wireless carrier 130 assigns a value 
for the maximum number of outstanding messages for a 
particular Subscriber. This maximum number of outstanding 
messages can be used to establish a queue threshold. Thus, 
if one or more new messages cause the queue threshold to 
be exceeded, then the oldest messages may be deleted first 
from the particular subscriber queue 150 to make room for 
the new message(s). Of course, the subscriber queue 150 
may be expanded in size as desired. 
0051) To provide protection from constantly growing 
subscriber queues 150, other rules may be established by the 
wireless carrier 130 to allow automatic deletion of particular 
messages from the subscriber queue 150. 
0052 For instance, an expiration period may be estab 
lished whereby all messages more than X days old are 
removed. The expiration period may be established, e.g., on 
an individual subscriber basis (e.g., different subscription 
plans allowing larger queues and/or longer storage 30 
times), or on a global basis (e.g., all Subscribers in a 
particular wireless network have a similar expiration time). 
0053. The use of automatic deletion of short messages 
from Subscriber queues 150 is important, e.g., in the case of 
churned MINs, so that a new subscriber does not receive 
lingering messages from a previous Subscriber with the same 
MIN. 

0054 Short messages to subscriber queues 150 may be 
delivered independently from one another and/or message 
delivery times spaced apart, thereby distributing message 
load over time and minimizing the negative effects of batch 
messaging on the wireless network. 
0055. The MDC 100 can also or alternatively be config 
ured to avoid sending batch messages during the carrier's 
busy hour(s), thereby minimizing load pressures on the 
wireless network. 

0056. The use of an MDC 150 can aid the wireless 
carrier's network significantly, e.g., by forwarding short 
messages only when the relative handsets are turned on. 
Under this scenario, Subscriber queues are not processed 
when the handset is powered off. This can reduce network 
storage requirements, delivery retry attempts, and overall 
SS7 usage. The MDC 100 can do this either by interacting 
with appropriate applications, e.g., with a mobile chat loca 
tion register (MCLR), or generally by intelligent use of SMS 
delivery receipt data from the SMSC and Web Gateway. A 
suitable mobile chat location register (MCLR) is shown and 
described in U.S. application Ser. No. 09/814,363, entitled 
“Wireless Chat Automatic Status Tracking, filed Mar. 23, 
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2001 by Ung et al., the entirety of which is expressly 
incorporated herein by reference. 
0057 The MDC 100 can further be configured to send 
content from various providers to certain SMPP ports on a 
short message service center (SMSC). The receipt of such 
content allows distinct billing records to be generated for 
each type of service, e.g., ads, general content, premium 
content, etc. 
0.058 FIG. 2 illustrates exemplary software components 
and their relationships in an embodiment of a message 
distribution center (MDC), in accordance with one embodi 
ment of the present invention. 
0059. In the disclosed embodiments, a Wireless Internet 
Gateway (WIG) was modified to include another dev/null 
destination, which acknowledges short messages from a 
queueMonitor, but does not actually process them. The short 
messages remain in the Messages table of the database, 
where they are retrieved by a software component referred 
to herein as an “Intelligent Delivery Agent” (IDA). 
0060. The IDA retrieves messages from the Messages 
table in the database for subscribers, e.g., when they power 
on their handsets, subject to any desired rules. The IDA can 
become aware of Subscriber power-ups through any appro 
priate trigger, e.g., via an SMPP Delivery Receipt mecha 
nism, through Mobile Chat Location Register (MCLR) 
software, etc. Preferably, the IDA throttles short message 
traffic to any or all Subscribers, e.g., optionally waiting until 
the busy hour is over before beginning the transmission. 
0061. The MDC Gateway 100 may be, e.g., a standard 
WIG to which the provider sends messages through SMTP. 
RMI, HTTP, or suitable middleware software. As shown in 
FIG. 2, the MDC 100 includes a new DummyDestination, 
which simply acknowledges receipt from a particular Sub 
scriber queue 150, but does not attempt delivery. Delivery 
may be accomplished through an Intelligent Delivery Agent 
process, which polls a messages table that is populated when 
the MDC Gateway 100 receives relevant short messages. 
0062) To most efficiently use the MDC gateway 100, the 
SMTP session preferably assigns the msgType property 
based on the sender's Email address and using InfoProviders 
information from the database. This allows the MDC Gate 
way 100 to determine that SMTP messages from an Infor 
mation Provider (e.g., INFO(a)NEWS.COM) should use the 
Dummy Destination and be queried by the IDA. If the short 
message is Submitted via an RMI mechanism, then the 
sender will explicitly define the msgType. 
0063. When the MDC 100 inserts a short message record, 
an OracleTM trigger may be used to create a subscriber 
record in the Subscribers table in the database if such a 
record does not already exist for the recipient. 
0064. The Subscribers table may contain, preferably at a 
minimum, a MIN, status (e.g., Online', 'Offline, 
Unknown), and the time of the last status update. When 

first created, the status may default to Unknown. 
0065. The IDA may be a separate program that delivers 
messages from the database to appropriate recipients via a 
RemoteSMPP RMI Interface of the carrier's gateway. The 
IDA preferably determines subscriber availability via, e.g., 
an MCLR or via Delivery Receipts. The former approach is 
likely more efficient, but the latter approach is more likely to 
work with most carrier environments. 

0066. The Delivery Receipt method is considered to be 
more complicated. The Delivery Receipt method attempts to 
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find the status of a subscriber's handset by examining 
delivery receipts from messages sent to the Subscriber. 
0067. As shown in FIG. 2, a SubscriberPoller agent 202 
starts the 20 process by gathering a list of subscribers from 
a Subscribers table 214 at some time interval (Z). If a 
particular subscriber is online, then the Delivery Agent 
object 210 is notified. 
0068. The Delivery Agent 210 then gathers some pre 
configured number of messages in time order for the Sub 
scriber from the Messages table 228 in the database, and 
sends them to the Carrier gateway 238 for delivery to the 
subscriber. There is no delivery receipt associated with these 
messages, so if the subscriber's handset is turned off the 
short messages are not delivered and not resent. This is why 
it is preferred that only a pre-configured number of short 
messages be sent before the subscriber's status is checked 
again by SubscriberPoller 202. 
0069. If a subscriber's status is unknown, then a DRDe 
liverAgent 234 is notified to send one message via the 
Carrier gateway 238 to the subscriber with a delivery receipt 
requested. When it sends the message, it sets the subscriber 
status as offline so that the SubscriberPoller 202 will ignore 
that subscriber. 
0070. The delivery receipt will arrive at DR Listener 208. 
If the delivery receipt indicates failure, then the subscriber 
status is set as unknown, otherwise the Subscriber status is 
set as “online. The SubscriberPoller 202 wakes up shortly 
thereafter to take advantage of the user going online. 
(0071. Because there is no direct feedback from the hand 
set, there is no conventional information received when a 
handset is turned off or on. DBSubStatusResetter 204 makes 
assumptions about how long a handset typically stays on or 
goes off. If a handset has been marked as online for a period 
of time (x), then DRSubStatusResetter 204 sets the corre 
sponding subscriber status to unknown, which will restart 
the delivery receipt cycle again. If a subscriber has been 
marked as "offline for a different period of time (y), then the 
Subscriber is marked as unknown, again restarting the deliv 
ery receipt cycle. To Summarize, there are three time periods 
involved in the Delivery Receipt method. Time X is the 
average time that a handset is online. Time y is the average 
time that a handset is offline. Time Z is how often the 
Subscribers table 214 is polled for a list of subscribers. 
0072 The three periods mentioned (x, y, and Z) must have 
a certain relationship to one another. Time Z must be smaller 
than time X and time y. Timex and time y's relationship to 
one another doesn't matter. Time Z must be smaller than time 
X so that when a Subscriber goes online, messages are sent 
to it before time X expires and online subscribers are set to 
unknown. Time Z should be smaller than time y, otherwise 
the subscriber will be sent another message before DR 
Listener 208 has had 12 a chance to receive the delivery 
receipt. This implies that time Z will also be longer than the 
expected time for a delivery receipt. 
0073 A SubscriberClean Up agent may be implemented 
to clean out Subscribers that haven’t had messages sent to 
them for a pre-defined period of time. This will ensure that 
the subscriber database doesn't grow without bound. Sub 
scribers may have taken their name from the information 
provider's subscriber list. 
0074 Another technique mentioned above is to use an 
MCLR facility. In this situation, the MCLR will know 
explicitly when a handset is turned off or on. The MCLR 
Listener 218 then updates the Subscribers table 214 accord 

Dec. 8, 2016 

ingly. The SubscriberPoller 202 always sees only online 
subscribers. It then uses the Delivery Agent 210 to send the 
messages without a delivery receipt requested. 
0075. When the MCLR Listener 218 is active, then the 
DRDeliverAgent 234, DR Listener 208, and DBSubStatus 
Resetter 204 are all inactive. When the three delivery receipt 
entities are active, then the MCLR Listener 218 is inactive. 
(0076. The IDA Main 232 activates appropriate facilities 
based on a configuration file. 
(0077. In an MCLR implementation, the DRDelivery 
Agent 234, DR Listener 208, and DRSubStatusResetter 204 
may not be used. 
0078 FIG. 3 is an exemplary class diagram which shows 
further details of an embodiment of a Message Distribution 
Center, in accordance with the principles of the present 
invention. In particular, FIG.3 shows exemplary classes that 
may be activated and used to determine Subscriber status and 
to actually deliver messages. 
0079. As shown in FIG. 3, an /DA main class 318 is 
responsible for deciding which subscriber status determina 
tion strategy to use. The IDA class 318 may receive this 
information from a configuration file. The IDA class 318 
instantiates and activates an MCLRListener class 314 if that 
facility is to be used to retrieve a handsets online/offline 
status. If the 13 strategy is to use delivery receipts, then the 
JOA class 318 instead instantiates and activates the DRL 
istener 322 and DRSubStatusResetter 316 classes. 

0080 A SubscriberPoller 306 class gets a list of subscrib 
ers whose status is unknown or 'online from the database. 
If a subscriber's status is unknown, the SubscriberPoller 
306 invokes a method in a Delivery Agent class 302 to send 
a message requesting a delivery receipt. If the Subscriber's 
status is online, then the Delivery Agent 302 sends mes 
sages without a delivery receipt to the subscriber. 
I0081. The Delivery Agent 302 is responsible for averag 
ing out the load on the carrier's system. It may do this by 
spreading out the messages over time, allowing normal 
traffic to be sent more quickly. The Delivery Agent 302 may 
also hold off sending batch messages during the carrier's 
busy time. This information may be maintained in a con 
figuration file and retrieved through a DeliverySetupinfo 
class. 
I0082. The Delivery Agent 302 can also be configured to 
send messages over certain SMPP ports to the carrier 
gateway 238 for tracking the amount of traffic that an 
information provider is sending. The Delivery Agent 302 
may accomplish this by tagging the message with a message 
type indicating that it is an MDC message. The configuration 
file may be set up so that messages of an MDC type will be 
sent to certain SMPP ports by the carrier gateway 238. 
I0083. Both the Subscribers 300 and Messages 304 classes 
may be wrappers around their respective database tables, to 
isolate JDBC calls to these classes only and/or to place the 
data in a useful format. 

I0084. The IDA 318 may send messages and/or decide 
blackout periods on a global basis, i.e., regardless of the 
destination of any particular message. One enhancement to 
this is to apply these on a percarrier basis since carriers can 
be in different time Zones or have more or less capable 
hardware. 
I0085. One advantage provided by the present invention is 
that SMTP is a well-known protocol and an easy way for 
content providers to distribute their information. 
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I0086 A Message Distribution Center (MDC) in accor 
dance with the principles of the present invention provides 
an ideal solution. It addresses the problems faced by the 
carrier without requiring the information providers to 
change technologies. 
0087. The principles of the present invention have appli 
cability for usage with wireless intelligent network (WIN) 
and SMTP applications, e.g., those already otherwise con 
taining a Internet gateway application for routing informa 
tion through an SMTP gateway. Moreover, the MDC allows 
content providers to continue with their current mode of 
operation without placing the carrier's network at risk. The 
MDC can receive messages using a variety of protocols, 
including SMTP. It automatically routes messages to the 
appropriate carrier based on MIN range. Instead of deliver 
ing SMTP content directly to the carrier, it is delivered to the 
MDC. The MDC then ensures that the content is delivered 
in a carrier-friendly manner. 
I0088. MDC can provide the Info Provider with delivery 
statistics, 20 e.g., what percentage of messages are being 
delivered. 
I0089. The MDC helps prevent the carrier from being 
overwhelmed by bulk messaging content and provides the 
following benefits: 

0090 bulk message traffic is distributed across time 
0091 messages are delivered over more efficient pro 
tocols than SMTP through the carrier's Wireless Inter 
net Gateway messages are only delivered when hand 
sets are on, thereby eliminating network storage and 
retries 

0092 messages are delivered with appropriate 
urgency, delivery receipt, expiration times, and billing 
identifiers 

0093 individual bulk message queues allow the carrier 
to limit the number of messages that can be queued per 
Subscriber 

0094 bulk messaging can be disabled for individual 
accounts when Subscribers churn 

0.095 bulk message delivery statistics are available to 
the carrier via a web interface. 

Acknowledgement of Delivery Receipts 

0096. It is preferred that remote gateways be sent to via 
a remote queue. This is because of the uncertainty about the 
link IOs which would be used by the remote gateway per 
MIN. Rather, all that is known is that a gateway takes a 
certain range of MINs. However, the gateway itself may 
partition out the MINs to be sent via different protocols such 
as SMPP, TNPP or others. That information is preferably not 
kept at the IDA 318, preventing use of the remote SMPP 
classes. However, the remote queue has no provision for 
sending information back. It is preferred that this ability be 
provided so as to receive back delivery receipts. 
0097. In accordance with the principles of the present 
invention, a ReceiptNotifier class may be added to the code. 
When such a ReceiptNotifier class detects that a delivery 
receipt is to go back to the IDA 318 (i.e., a hostname or IP 
is in receiptEmail, receiptMIN or a new receipt field in the 
Message class 304), it establishes a connection with the IDA 
318 and sends back the receipt information. 
0098. Two exemplary methods to receive back at the IDA 
318 the delivery receipt, both involving gateway software 
running at a remote site to recognize first that a delivery 
receipt is necessary. One was discussed above, while the 
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other establishes a connection back to the IDA 318 and a 
protocol to use. In accordance with the principles of the 
present invention, RMI techniques may be used to accom 
plish this. 
(0099. When the remote gateway sees an IDA delivery 
receipt request, it may perform a Naming.lookup() based on 
the URL in the delivery receipt field in the Message. It then 
sends the message name field from the Message and the 
delivery status. Once sent, it can abandon the object it got 
back from the Naming.lookup() call. 
0100. This implies that the remote gateway will be an 
RMI client to the IDA delivery receipt server. Typically the 
remote gateway has been acting as an RMI server. However, 
this scheme of being a client falls in line with how the SMTP 
delivery receipt is sent, that is, the remote gateway acts as a 
mail client in this case. 
0101. An I Receipt Proxy interface 322 may be added to 
allow communication between the MDC gateway 100 and 
the IDA 318. The DRListener agent 322 in the IDA 318 
preferably acts as an RMI server to receive the acknowl 
edgements from the MDC gateway class ReceiptNotifier. 
The receiptEmail field in the Message preferably contains 
the hostname to respond back to. ReceiptNotifier distin 
guishes between email addresses and host names in this field 
and sends the delivery receipt accordingly. 
0102 The IDA 318 is configured via appropriate con 
figuration files, e.g., an ida.cfg file, an IdaRemoteHostInfo. 
properties file, and database tables (described more fully 
herein below). It is preferred that the IDA318 use the same 
database as the MDC gateway 100. The MDC gateway 100 
and the IDA 318 preferably utilize tables and configuration/ 
property files, which should be set up correctly. In operation, 
the setup of MDC and IDA configuration/property files is 
typically the responsibility of an MDC administrator. Exem 
plary values for configurable files are provided herein below. 
(0103) The MDC 100 and IDA 318 work together to 
handle the large amount of traffic generated by information 
providers. The MDC 100 automatically routes messages to 
the IDA318 based on if the message is from an information 
provider. Instead of delivering SMTP content directly to the 
carrier, the MDC 100 delivers it to the IDA 318. The IDA 
318 then ensures that the content is delivered in a carrier 
friendly manner. 
0104. The MDC Gateway 100 is started using a standard 
smsgw.sh script. The IDA 318 may be started separately 
with an ida.sh Script. The only necessary dependency 
between the two programs is the database tables they share. 
This means that either can be started without the other 
running. However, nothing useful happens until both are 
running. 
0105 Table 1 describes relevant modules in the MDC 
Gateway 100. 

TABLE 1. 

Module Name Package Package 

Base36.java tcs.ain. Smsgw 
Config.java tcs.ain. Smsgw 
Message.java. tcs.ain. Smsgw 
MessageStoreDB.java tcs.ain. Smsgw 
ReceiptNotifier.java tcs.ain. Smsgw 
SMPPReceiptMessage. tcs.ain. Smpp 
SMPPResource.java tcs.ain. Smpp 
SMTPMessage.Data.java tcs.ain. Smsgw 
SMTPSession.java tcs.ain. Smsgw 
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0106 Table 2 identifies relevant exemplary modules in an 
IDAm 318, packed in the exemplary embodiment in a 
“tcs.ain.ida” package and located in a directory in the MDC 
gateway 100, e.g., called “smswebgw'. 

TABLE 2 

Module Name 

DRListenerjava 
DRSubStatusResetterjava 
Delivery Agent.java 
Hostinfo.java. 
IDA.java. 
IDAConfig.java 
IdaDebug.java. 
InfoProviders.java 
MCLRListenerjava 
Messages.java. 
Remotedwinfo.java 
Subscriberinfo.java 
SubscriberPoller.java 
Subscribers..java 

0107 The MDC Gateway 100 uses a number of database 
tables. The following are exemplary configurable tables 500 
specifically used by the MDC Gateway 100 and the IDA 
318. INFOPROVIDER Configuration Table An INFOPRO 
VIDER table provides a list of information providers. If an 
information provider is on this list, the MDC Gateway 100 
will route a relevant message to the IDA 318. The INFO 
PROVIDER table is used only by the MDC Gateway 100. 
0108. The INFOPROVIDER table is preferably config 
ured by an appropriate system administrator. 

TABLE 3 

Column Data Type Null? Notes 

MSGSENDER CHAR(150) N Should match what the 
information provider 
puts in the sender field 
in mail 

LASTUPDATE NUMBER Y Currently unused. 
Should represent time 
when row was inserted 

INFOPROVIDERID NUMBER(9) Y 
PROVIDERNAME VARCHAR2(50) Y 
SERVERID VARCHAR(50) Y 
SERVERPASSWORD VARCHAR2(50) Y 

LINKID NPANXX Configuration Table 
0109) A LINKID NPANXX configurable table, used by 
both the MDC gateway 100 and the IDA 318 associates a 
MIN with a carrier's remote gateway. GW Dest. Properties 
Link Ids are defined for each carrier file from Smswebgw/ 
smsgw. The IdaRemoteHostInfo.properties file mentioned in 
the next section should align with the link IDs. 
0110. The LINKID NPANXX table is preferably config 
ured by an appropriate administrator. 

TABLE 4 

Column Data Type Null? Notes 

LINKID This number is an ID 
assigned to each carrier with 
a remote gateway to which 
the IDS can send messages. 

Number(2) Y 
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TABLE 4-continued 

Column Data Type Null? Notes 

NPA NXX VARCHAR2(6) N Represents the first 6 digits 
of a MIN and is used to 
assign a MIN to a remote 
gateway. 

MESSAGES Configuration Table 

0111 AMESSAGES table contains information about a 
message being sent. The MESSAGES table may be used by 
both the MDC gateway 100 and the IDA 318. 

TABLE 5 

Column Data Type NII? 

MSGTYPE NUMBER(2) Y 
MSGSOURCE NUMBER(2) Y 
MSGSTATUS NUMBER(2) Y 
MSGSUBSTATUSDES C VARCHAR2(255) Y 
MSGMIN VARCHAR2030) Y 
MSG CALLBACK VARCHAR(30) Y 
MSGSENDER VARCHAR(150) Y 
MSGSUBJECT VARCHAR2(255) Y 
MSGTEXT VARCHAR20200) Y 
MSGSRCADDR VARCHAR2(150) Y 
SMSCMSGID VARCHAR2010) Y 
RECEIPTEMAIL VARCHAR2(70) Y 
RECEIPTMIN VARCHAR(30) Y 
RECEIPTCALLBACK VARCHAR2(30) Y 
MSGNAME (the unique VARCHAR2020) N 
identifier (key)) 
SRCGWID VARCHAR2(5) Y 
MSGARRIVE NUMBER Y 
MSGSENT NUMBER Y 
MSGFINAL NUMBER Y 
MSGSUBMIT NUMBER Y 
MSG EXPIRE NUMBER Y 

SUBSCRIBERS Configuration Table 
(O112 A SUBSCRIBERS table is used internally by the 
IDA 318. It keeps track of subscribers that have been sent 
messages by an information provider. The SUBSCRIBERS 
table is used by both the MDC Gateway 100 and the IDA 
318. 

TABLE 6 

Column Data Type Null? Notes 

SUBSCRIBERMIN VARCHAR2(30) N 
STATUS NUMBER(2) N Internal value 

(O-offline, 
1-online, 
2-unknown) 

LASTSTATUSUPDATE NUMBER Y Last time the status 
TIME was changed 
LASTMSGTIME NUMBER Y Last time the 

subscriber received 
a message 

0113. There is only one trigger in the exemplary embodi 
ments defined for the IDA318, called subsc update. When 
ever a message is added to the MESSAGES table, the 
subscriber is added or updated in the SUBSCRIBERS table 
if the message is from an information provider. This may be 
indicated, e.g., by bit 6 being set in an msg.source field. 
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IDA Configuration File 

0114. An ida.cfg file contains parameters that control the 
behavior of the IDA program 318. It is preferred that the 

Parameter 

SubscriberStrategy 

debug mode 

Remote(QueueName 

DRServerName 

LogFileName 

DbClass 

Dbr 

MsgPassword 

MsgSendRate 

MsgHoldTimes 

SubscriberOnlineTime 

SubscriberOfflineTime 

SubscriberXmitPoll 
Time 
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ida.cfg file reside in the same directory as the executing IDA 
program 318. Table 7 shows exemplary parameters and 
values of an ida.cfg file, in accordance with the principles of 
the present invention. 

TABLE 7 

Purpose Field Walue 

General Parameters 

Strategy used to DELIVERY RECEIPT 
(default) 

MCLR 

Used to set the true 
IDA to print run 
time debug false (default) 
messages 
Name of remote Remote(Queue 
queue to send (default) 
messages to 
Name of service Delivery Recipt 
to receive delivery Server 
receipts 
Name of file to 
receive log 
messages 

text string 

Database Parameters 

The driver to use 
for talking with the 
database 

text string 

The reference to 
the database and 
machine where 
database resides 

Delivery Setup Parameter 

text string 

Number of Number 
messages to 
send to a 
Subscriber at a 
time 
Number of Number 
messages to 
send per minute 
Time to not send Start time and 
msg.s (local time). end time in 24 
Repeat the line hour format, 
for multiple HHMM 
periods 

Polling Expiration Rates Parameters 

Maximum number number 
of seconds a 
Subscriber stays 
online 
Maximum number number 
of seconds a 
Subscriber stays 
offline 
Time between number 
checks for 
Subscriber 
messages 

(seconds) 

Field Explanation 

Have the remote 
gateway request a 
delivery receipt 
Use mobile chat 
location register 
(not implemented yet) 
Turn on run-time 
messages 
Turn off run-time 
messages 
Only changed for 
debugging purposes 

Only changed for 
debugging purposes 

Absolute or 
relative path to a 
logger file 
Directory must 
exist already. 

Class name to use 
for database 
Access. System 
must be configured 
with proper drivers 
Legal URL fir the 
driver 

Must have start 
and end times. If 
end is less than 
start, then cross 
over of midnight is 
assumed. 

This must be less 
than half the value 
of the smaller of 
SubscriberOfflineTime 
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IdaRemoteHostInfo.properties File 

0115 This file relates a link ID for a MIN to a remote host 
name, and whether it can Support delivery receipts. A 
leading number followed by an underscore corresponds to 
the link ID in the LINKID NPANXX table and the GWDest. 
properties file. 

0116. The form of an entry in the disclosed Idaremote 
HostInfo.properties file may be, e.g., <linkidd 
<parametero-value. Permissible parameters and their values 
for the exemplary IdakemoteHostInfo.properties files are 
shown in Table 8. 

Table 8 

0117 Table 9 is an example showing how the carrier data 
may be formatted in the IdaRemoteHostInfo.properties file. 

TABLE 8 

Parameter Purpose Values 

carrierName Short form of the carrier Text string 
l8le 

carrierNameLong Long form of the carrier Text string 

Indicates if remote 
gateway can send 
delivery receipts. The 
gateway must be running 
the updated version of 
TCS gateway software 
and have enable web in 
Smscgw.cfg set to true 

receiptSupported true, yes, false or no 

0118 Table 9 is an example showing how the carrier data 
may be formatted in the IdaRemoteHostInfo.properties file. 

TABLE 9 

O carrierName=AT 
O carrierNamelong=AirTouch 
O carrierHostname=Sms2way.airtouch.net 
O receiptSupported=yes 
3 carrierName=BAM 
3 carrierNamelong=Bell Atlantic Mobile 
3 carrierHostname=Smsc.bam.com 
3 receipt Supported=yes 
24 carrierName=FR 
24 carrierNamelong=Frontier 
24 carrierHostname=msg.frontiercellular.com 
24 receiptSupported=no 

MDC Configuration File 

0119) An Smscgw.cfg file may be used to configure the 
software of the MDC Gateway 100. The disclosed MDC 
Gateway 100 requires several parameters to be set to route 
short messages from information providers to the IDA 318. 
The Remote Gateways that the IDA 318 talks to preferably 
have a flag such as “enable web set if they are to be capable 
of sending delivery receipts back to the IDA 318. Tables 10 
and 11 show exemplary parameters in an MDC Configura 
tion File, in accordance with the principles of the present 
invention. 
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TABLE 10 

Smscgw.cg MDC Gateway Configuration 

Parameter MDC Value Notes 

enable modc yes Causes check for information provider 
messages 

enable Smtp yes Remote Qateway routes mail to the IDS 
enable web yes Allows remote queue calls via RMI 
MessageStore DB IDA can only work with database 
Type activated 

TABLE 11 

SmScaw.cfa. Remote Gateway Configuration 

Parameter MDC Value Notes 

enable web yes Allows remote queue calls via RMI 

0.120. The present invention relates to a technique and 
apparatus to provide status tracking of presence and/or 
location of a mobile, wireless device to a requesting entity 
even outside of a particular wireless system. This allows 
wireless service providers the ability to monitor and log 
changes in the status of mobile stations within and/or outside 
their networks enabling the development of multiple appli 
cations and network services. Embodiments are disclosed 
wherein presence and/or location information is provided to 
entities outside of a particular servicing wireless network 
using the mechanisms of call processing components of a 
mobile network (e.g., call setup procedures), and using 
standard mechanisms currently available to any appropri 
ately conforming Mobile Switching Center (MSC) element. 
An embodiment implementing a wireless chat automatic 
status tracking system and method is also disclosed. 
I0121 Mobile presence and location are key concepts for 
location-based services and applications which require 
knowledge of mobile station/subscriber availability. Cur 
rently, conventional systems do not provide Such wireless 
intelligent network (WIN) service for wireless devices. 
0122. It is important to note that existing systems and 
techniques have been conventionally located outside of a 
wireless network. As such, the existing systems have not 
been privy to, nor had the need to be privy to, triggers 
needed to obtain true mobile presence or location informa 
tion. 

Mobile Activity Status Tracker (MAST) 

(0123. One series of disclosed embodiments relate to a 
Software application package which tracks and reports status 
and activity of mobile wireless devices in a wireless network 
using mobile registration message, inactivity message for 
warding, and/or mobile automatic notification of Subscriber 
status to TCP/IP entities. This embodiment of a mobile 
activity status tracker is referred to herein as a Mobile 
Activity Status Tracker (MAST). 
0.124. In accordance with the principles of the present 
invention, status changes that are recorded are sent via 
TCP/IP communications to other service provider-specific 
applications. The MAST system duplicates the same or 
similar information of a corresponding HLR, but is available 
as an external database entity which functions and commu 
nications are not restricted by SS7 standards. 
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0.125 Tracking in accordance with the principles of the 
present invention utilizes registration/de-registration activ 
ity of mobile stations. Utilizing status changes for a particu 
lar mobile station, key events can be noted regarding pres 
ence and/or location of the particular mobile station. 
0126 The MAST application offers entities (e.g., Internet 
and others) outside of a wireless infrastructure the ability to 
receive presence and/or location information regarding a 
particular mobile station to network entities outside of that 
which is servicing a particular wireless device. As disclosed, 
the MAST application has the ability to pull presence and/or 
location information or to push presence and/or location 
information to a requesting entity as desired. 
0127 Certain capabilities such as registration notification 
forwarding mechanisms/Registration Notification Forward 
Message and SMPP client which are basic to this applica 
tion, are described in detail in two pending U.S. applications 
by the same Assignee as the present case. In particular, an 
exemplary SMSC is described in co-pending and co-owned 
U.S. application Ser. No. 09/322,929, entitled “Short Mes 
sage Service Notification Between Multiple Short Message 
Service Centers', filed Jun. 1, 1999, by Timothy J. Lorello 
and Reuben D. Hart, the entirety of which is explicitly 
incorporated herein by reference. Moreover, an exemplary 
Prepaid functionality and architecture is described in co 
pending and co-owned U.S. application Ser. No. 09/533, 
805, entitled “Prepaid Call Management In Intelligent Net 
work’, filed Mar. 23, 2000, by Elizabeth Countryman, 
Timothy J. Lorello, Mark Titus, and Dara Ung, the entirety 
of which is explicitly incorporated herein by reference. 
0128. The Mobile Activity Status Tracker (MAST) is a 
Service Package Application (SPA) that allows wireless 
service providers to monitor and log changes in the status of 
mobile stations within their networks. The status changes 
that are recorded are sent via TCP/IP to other servers for 
service provider-specific applications. The tracking involves 
the registration/de-registration activity and location of the 
mobile stations. The tracking need not track call-specific 
information, e.g., called telephone numbers or information 
regarding conversations Sustained by the tracked wireless 
subscribers. 

0129. Some disclosed embodiments relate to the use of a 
Home Location Register (HLR) which is integrated with a 
Mobile Switching Center (MSC) on a common platform, 
referred to herein as Integrated Home Location Registers 
(1-HLRs) commercially available from LUCENT TECH 
NOLOGIES INC. in Murray Hill, N.J. Other embodiments 
relate to the use of a stand-alone HLR separate from the 
MSC platform, referred to herein as Stand alone HLR's 
(S-HLR). All types of HLRs are collectively referred to 
herein as an HLR. 

0130. The disclosed MAST SPA is implemented on an 
Advantage Service Control Point (SCP) Wireless Intelligent 
Network Platform, commercially available from LUCENT 
TECHNOLOGIES INC. The SCP provides the required 
ANSI SS7 and TCP/IP protocol support and Service Circuit 
Handlers (SCH) for the MAST SPA. 
0131. In accordance with the principles of the present 
invention, the MAST SPA receives 
mobile activity notifications from an HLR, and forwards 
selected parameters upon request or configuration to servers 
external to the wireless network over a TCP/IP communi 
cation link (e.g., over the Internet or over an Intranet). 
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I0132 FIG. 4 shows an exemplary architecture and infor 
mation flow of a mobile activity status tracker (MAST) 
system, in accordance with the principles of the present 
invention. 
I0133. In particular, as shown in FIG. 4, the operation of 
the exemplary MAST SPA includes the following exemplary 
steps: 
0.134 (1) The handset exchanges activity information 
with the 1-HLR, which in turn sends the Mobile Station 
Identity (MSID) of the mobile station and a set of relevant 
parameters to the MAST SPA in a registration notification 
forwarding mechanism message. 
I0135 (2) The MAST SPA creates a temporary record for 
that mobile handset based on the MSID. The MAST per 
forms a lookup in a database of existing records, using the 
MSID as a key. If there is no record for the MSID, then the 
temporary record is stored in the database. If there is a record 
for the same MSID, the MAST compares the temporary 
record with that found in the database to determine any 
changes in the activity status of the mobile station (or any 
other relevant parameters). If the activity status is the same 
(i.e., unchanged), the MAST overwrites the old record with 
the new one. On the other hand, if the activity status has 
changed, the activity status of the relevant mobile wireless 
device will be Notified or Forwarded to one or more 
application servers having access to the Internet using an 
appropriate TCP/IP interface and appropriate IP addresses 
(or other Suitable protocol and communication path, e.g., 
SS7). To this end, the MAST SPA will forward a set of 
selected parameters (e.g., a Subset of the parameters avail 
able in the temporary record) to one or more requesting or 
pre-configured applications servers using corresponding 
Internet Protocol (IP) addresses. The MAST then replaces 
the existing, older record with the new, updated record. 
(0.136 Preferably, the MAST resides on an SCP and 
accepts copies of IS-41 Registration Notification and MSI 
nactive messages from 30 the HLR(s). 
0.137 FIG. 5 is a more detailed architecture and infor 
mation flow of an embodiment of a MAST system 200 
corresponding to a stand-alone Home Location Register 
(SHLR) 240 including a registration notification forwarding 
mechanism utilizing message flows in conformance with 
SS7 standards and IS-41 standards, in accordance with the 
principles of the present invention. 
(0.138. In particular, FIG. 5 shows a MAST system 200 
implemented by a particular service provider corresponding 
to a first wireless network 260. The first wireless network 
260 also includes an MSC 1010, and a 10 SHLR 240. 
0.139. A second wireless network 1070 is shown for 
completeness and perspective. The second wireless network 
1070 includes an MSC 1020, and services a wireless device 
1090. 
0140. The MAST 200 provides presence and/or location 
information regarding any or all subscriber's of the first 
wireless network to external entities, without the need to 
change current communication standards, e.g., utilizing oth 
erwise conventional SS7 and IS-41 communication mes 
Sages. 

0.141. The MAST 200 includes information similar to that 
contained in the SHLR, e.g., relating to the presence and/or 
location of serviced wireless devices. However, in accor 
dance with the principles of the present invention, the 
MAST 200 may include additional information, and/or 
logged information over time with respect to each individual 
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subscriber. The MAST 200 may be implemented on a same 
type platform as that implementing the SHLR 240, e.g., an 
SCP commercially available from LUCENTTECHNOLO 
GIES INC. 

0142 FIG. 5A shows a block diagram of the basic 
elements of an exemplary MAST system 200 shown in FIG. 
5 

0143 Importantly, the MAST 200 includes a TCP/IP 
interface 270 and internal module 201 allowing appropriate 
operational access to Subscriber presence and/or location 
information maintained therein. 

0144. Thus, any or all external application servers 290 
(e.g., chat servers, law enforcement servers, etc.) may access 
Subscriber presence and or location information regarding a 
wireless service provider's subscribers via the Internet 280. 
0145 The subscriber's presence and/or location informa 
tion maintained in a Subscriber presence/location database 
205 may be preconfigured for transmission to various pre-set 
application servers 290 via the TCP/IP (i.e., non-SS7 pro 
tocol) module 201 and associated link 270. Alternatively, 
presence and/or location information regarding any or all 
subscriber's serviced by the MAST 200 may be provided to 
an application server 290 upon request by the application 
Server 290. 

014.6 Referring back to FIG. 5, the particular applica 
tions which can be implemented by the various application 
servers 290 is virtually limitless. Any application which can 
make use of the presence and/or location information 
regarding any or all wireless subscribers (regardless of 
whether or not they are inside or external to a particular 
wireless network) may utilize the information contained in 
the database of the MAST 200 in accordance with the 
principles of the present invention. 
0147 The message flow shown in FIG. 5 relates to that 
of a stand-alone HLR 240. The message flow utilizing an 
integrated HLR is shown in FIG. 6. The message flow in 
FIG. 5 is as follows. 

0148 A MOBILE REGISTRATION message (1.) is 
transmitted by a relevant wireless device 1090 through the 
host wireless network H2 1070 to its MSC 1020. That MSC 
1020 Sends a MOBILE REGISTRATION NOTIFICATION 
(REGNOT) message (2.) to an STP 1030, which forwards a 
REGNOT message (3.) to the SHLR 240. Up to this point 
the message flow is as in the conventional system. 
0149. However, as shown in FIG. 5, the SHLR 240 
implements a message referred to herein as a registration 
notification forwarding mechanism (4. in FIG. 5). The 
registration forwarding mechanism (4.) forwards a received 
REGNOT message (3.) back out to the STP 230 as a 
REGNOT message (5.), destined for the MAST 200. 
0150. The STP 230 forwards the REGNOT message (5.) 
from the SHLR to the MAST 200 using a REGNOT 
message (6.). Thus, the SHLR 240 shown in FIG. 5 is an 
otherwise conventional SHLR, but additionally includes the 
functions necessary to implement a registration notification 
forwarding mechanism to forward the REGNOT message 
(5.) to the MAST system 200 via the STP 230 using another 
forwarded REGNOT message (6.). With the architecture of 
the embodiment of FIG. 5, a service provider may need to 
upgrade Software running on an associated SHLR 240, but 
need not upgrade their MSC 1010 or STP 230 from those 
otherwise conventionally available or already installed, pro 
viding significant cost savings and efficiency. 
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0151. In response to the REGNOT message (6.) received 
from the STP 1030, the MAST 200 updates its database 205 
appropriately. The information contained in the database 205 
is then made available as appropriate over the TCP/IP link 
270 to an external device, e.g., using an Intranet or the 
Internet 280, e.g., to all requesters, to only some requesters 
paying a particular fee for Such a service, etc. 
0152 The service provider 250 is given operational and 
maintenance access to the MAST 200 similarly to conven 
tional access given to an SHLR, e.g., using an X.25, RS-232 
or TCP/IP link. 
0153 FIG. 6 is a detailed architecture and information 
flow of an embodiment of a MAST system 200 correspond 
ing to an integrated Home Location Register (1-HLR) 
including a registration notification forwarding mechanism 
integrated with a mobile switching center (MSC) on a 
common platform, utilizing message flows in conformance 
with SS7 standards and IS-41 standards, in accordance with 
the principles of the present invention. 
0154) In particular, FIG. 6 shows that when using an 
1-HLR 340, the communications between the MSC/1-HLR 
common platform and the STP330 are typically made over 
an SS7 link to the common platform, and that the elements 
on the common platform (e.g., the MSC 310 and the 1-HLR 
340) may communicate with one another in proprietary 
ways without the need to conform to SS7 or other external 
signaling requirements. 
0155 The 1-HLR 340 shown in FIG. 6 is an otherwise 
conventional 1-HLR, but additionally includes the functions 
necessary to implement a registration notification forward 
ing mechanism to forward the REGNOT message (5.) to the 
MAST system 200 via the STP 230 using another forwarded 
REGNOT message (6.). With the architecture of the embodi 
ment of FIG. 6, a service provider may need to upgrade 
software running on an associated 1-HLR 340, but need not 
upgrade their MSC 310 or STP 330 from those otherwise 
conventionally available or already installed. 
0156 FIG. 7 is a detailed architecture and information 
flow of an embodiment of a MAST system corresponding to 
a stand-alone Home Location Register (SHLR) including a 
Registration Notification copy function in a signaling trans 
fer point (STP) and a TCP/IP connection (or SS7 connec 
tion) to the MAST application, particularly useful in wire 
less networks having HLRs which do not include a 
registration notification forwarding mechanism, in accor 
dance with the principles of the present invention. 
(O157. In particular, FIG. 7 importantly shows an STP430 
including otherwise conventional functions, but in addition 
includes a REGNOT copy and forward function. 
0158. The REGNOT copy and forward function in the 
STP430 copies the REGNOT message (2.) received from an 
MSC 1020, and forwards a REGNOT copy message (3b.) to 
the MAST 200. The STP 430 also sends the otherwise 
conventional REGNOT message (3) to the SHLR 1040. 
0159. The STP 430 shown in FIG. 7 is an otherwise 
conventional STP, but additionally includes the functions 
necessary to implement a COPY and FORWARD message 
to generate a copy of the REGNOT message (3.) sent to the 
SHLR 1040 as a copy REGNOT message (3b.) sent to the 
MAST 200. With the architecture of the embodiment of FIG. 
7, a service provider may need to upgrade Software running 
on an associated STP 430, but need not upgrade their 
MSC(s) 1010 or SHLR(s) 1040 from those otherwise con 
ventionally available or already installed. 
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(0160. The MAST system architecture shown in FIG. 7 
has the advantage of eliminating some communications 
(e.g., the registration notification forwarding mechanism 
trigger (4.) and the REGNOT message (5.) shown in FIG. 6), 
which is particularly important because the registration 
notification forwarding mechanism trigger (4.) is an 
enhanced proprietary feature (i.e., not standard) to some 
HLRS. 

0161 The service may be provided in a provisionless 
mode, and all the necessary Subscriber information may 
reside on the HLR. Thus, there is preferably no specific 
subscriber provisioning necessary on the MAST SP A. 
Rather, the subscriber data may be maintained at the relevant 
HLR. The amount of memory, e.g., random access memory 
(RAM) and the number of SS7 links required by the SCP 
platform implementing the MAST SPA may be determined 
based on the subscriber count to be supported. 
0162 For instance, as a general guideline, consider the 
following example. Assuming a load of 500,000 subscribers, 
one (1) registration notification forwarding mechanism trig 
ger per subscriber per hour, five (5) Mobile Inactivity 
Triggers (MITs) per subscriber per day, 1 KB of memory per 
subscriber, and an average SS7 message length of 100 
octects, the number of SS7 links required in the disclosed 
embodiment for this configuration is approximately four (4), 
along with approximately 500 MB of RAM. 
(0163 Use of Signaling Transfer Points (STPs) between 
MSCs can be implemented in multiple 1-HLR environments 
as well. 

0164. From the perspective of a wireless service provider, 
MAST allows the implementation of an endless array of 
services and/or applications that can utilize presence and/or 
location information regarding a wireless device. Specific 
implementations of services will depend on the capabilities 
of the application servers that receive the information from 
the MAST. For instance, knowledge of registration activity 
in and of itself represents a huge benefit for the service 
provider from a marketing perspective because it can pro 
vide additional information regarding Subscribers habits, 
and general demographic data collection. 
0.165. The MAST techniques and apparatus may also be 
used for law enforcement purposes. For instance, data 
relating to mobile station activity may be used, e.g., as 
evidence to build a legal case against an offender. 
0166 As another benefit, subscribers of a wireless ser 
vice provider can be provided with an enhanced protection 
mechanism against fraud by allowing faster detection and/or 
tracking of delinquent mobile devices. 
0167 Depending upon particular parameters used, other 
services may be implemented. For instance, with knowledge 
of the location of a particular mobile station, a wireless 
service provider may implement an “Emergency Location' 
plan. Using such a service, mobile Subscribers can have 
activity information (e.g., presence and/or location informa 
tion, together with date and time) relating to the use of their 
mobile device transmitted to the MAST SPA in accordance 
with the principles of the present invention. The MAST SPA 
will log the presence and/or location information regarding 
relevant mobile subscribers served by the associated HRL, 
and pass the logged information on to any entity on the 
Internet or other entity or network, providing an accurate 
and up-to-date information source. Using the “Emergency 
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Location' plan, the logged location information may be used 
by authorities to locate a person associated with that par 
ticular mobile device easier. 
0168 FIG. 8A is a simplified depiction of relevant 
parameters of a Mobile Registration Notification (REG 
NOT) message in conformance with SS7 and IS-41 stan 
dards utilized for determination of location information in a 
MAST system, in accordance with the principles of the 
present invention. FIG. 8B is a detailed depiction of all 
conventional parameters of a REGNOT message. 
0169. In particular, the REGNOT message parameters 
utilized by the MAST may be any or all parameters included 
or inferred from information within the standard REGNOT 
message shown in FIG. 8B. For instance, the cell site ID 502 
and/or sector ID 504 of the cell servicing the relevant 
wireless device may be used to provide a location of the 
wireless device, and date and time of a communication may 
be used for presence information. 
(0170. Other information such as power level 506 can be 
used to infer and further refine the location information. For 
instance, a lower power level received by the wireless device 
1090 (and/or higher power output by the wireless device 
1090) may be used to infer a longer distance from the 
relevant cell site receiving transmissions from the wireless 
device 1090. Conversely, a higher power level might infer 
that the wireless device 1090 is closer to the cell site. Thus, 
a sort of poor man’s GPS can be provided to external 
entities regarding the location of a subscribers wireless 
device. 
0171 FIG. 9 is a simplified depiction of relevant param 
eters of a Mobile Subscriber Inactive message in confor 
mance with SS7 and IS-41 standards utilized for determi 
nation of inactive presence information in a MAST System, 
in accordance with the principles of the present invention. 
(0172. In particular, a MOBILE SUBSCRIBER INAC 
TIVE message follows the same paths as does the REGNOT 
messages shown in FIGS. 5, 6 and 7. While the REGNOT 
message indicates an active wireless device, the receipt of a 
MOBILE SUBSCRIBER INACTIVE message with respect 
to a particular subscriber may be logged in the database 205 
of the MAST 200 as presence information, i.e., that the 
wireless device may no longer be present. 
(0173 FIG. 10A is a simplified depiction of relevant 
parameters such as location in an exemplary Internet Pro 
tocol (IP) message sent from the MAST system to an 
application server (e.g., a Chat Server) via the Internet, in 
accordance with the principles of the present invention. 
0.174. The particular information contained either in the 
database 205 of the MAST and/or which is transmitted over 
the TCP/IP connection 270 and the Internet 280 may depend 
upon the particular applications operating on any of the 
application servers 290. Rudimentary information may 
include, e.g., an IP address of the application server 290, an 
ID of the relevant mobile wireless device, presence infor 
mation Such as a date and time of activity, and location 
information either real or inferred. Real information may 
include the cell site ID and/or sector ID. Inferred or extrapo 
lated information may include, e.g., a delta distance corre 
sponding to a power level of the wireless device's transmit 
ter during a last contact. 
(0175 FIG. 10B is a simplified depiction of relevant 
parameters in another exemplary IP message Such as a log 
of past presence and location information for a particular 
wireless device sent from the MAST system to an applica 
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tion server (e.g., a law enforcement authority) via the 
Internet, in accordance with the principles of the present 
invention. 
0176 For instance, as shown in FIG. 10B, presence 
and/or location information may be logged into a historical 
file for each subscriber/wireless device. A particular mobile 
ID together with a series of database entries corresponding 
to different REGNOT commands and/or MOBILE SUB 
SCRIBER INACTIVE messages received by the MAST can 
be provided to one or more particular application servers 
desiring Such information. 
0177 Alternatively, the presence and/or location infor 
mation transmitted to a desiring application server 190 may 
relate to a group of Subscribers having a common attribute 
(e.g., most active Subscribers, least active Subscribers, Sub 
scribers living in a particular region, etc.). 
0.178 As disclosed, activity status information is tracked 
by the MAST as follows. Initially, the MAST receives a 
Mobile Registration message via a registration notification 
forwarding mechanism, alternatively referred to as a Reg 
istration Forward Message, from the relevant MSC/HLR 
(1-HLR or S-HLR), and appropriately updates the activity 
status in the database. Upon power down of the relevant 
wireless device, the MAST will receive a Mobile De 
Registration message via a Mobile Inactive Trigger (MIT) 
from the relevant MSC/HLR, and appropriately updates the 
activity status in the database. When a new message (e.g., a 
mobile registration message or mobile de-registration mes 
sage) is received, the MAST application preferably parses 
the message, e.g., into up to 10 parameters, and stores the 
parsed message portions in an appropriate MSID ordered 
table. 
(0179 FIG. 11 shows an exemplary Mobile Station Iden 
tity (MSID) ordered table is shown in FIG. 11. 
0180 FIG. 12 shows an exemplary process by which the 
parsed message portions are processed. 
0181. In particular, as shown in step 202 of FIG. 12, the 
process determines if a new REGNOT or MSINACT has 
been received. 

0182. If a record for the same MSID is found in the table 
of FIG. 11, 25 in step 204 a comparison of the status and key 
parameters within the two records will be made. 
0183. In step 208, if the status (ACT to DEACT or 
DEACT TO ACT) or one of the key parameters are different 
from that of the previous record, a subset of key parameters 
up to and including all key parameters 30 from this new 
record will be sent to at least one, but possibly multiple IP 
addresses on a network. 
0184. In steps 206 and 210, the old record is replaced in 
the MSID table with the new, most recent record. 
0185. The MAST receives information directly from the 
HLR or the STP (e.g., 1-HLR or S-HLR), which has 
previously validated the MSID and determined the need to 
forward the information to the MAST. 

0186 Administration of the MAST may include, e.g., 
configuration and maintenance of the following: 

0187 Point-codes and Subsystem numbers of the 
1-HLRs that will send information to the MAST SPA. 

0188 Parameters that the 1-HLR will forward to the 
MAST SPA in the registration notification forwarding 
mechanism and MIT messages. 

(0189 Parameters that the MAST SPA will forward to 
the application servers. 
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0190. Destination IP addresses and Port numbers of the 
application servers. 

0191 Expiration time for records that have not expe 
rienced changes over a configurable period of time. 

0.192 Size of the rotating log file. 
(0193 There is preferably only one record per MSID in 
the MAST. The relevant service provider is preferably given 
access to the database stored in the MAST, e.g., through the 
conventional operational maintenance processor (OMP). 
0194 Due to its nature, the content of this database is 
likely to change rapidly over time, therefore the MAST 
database may provide only a Snapshot of the activity status 
of all the relevant wireless devices at any given time. 
(0195 The MAST preferably keeps a temporary log of the 
messages sent to the application services in a rotating file. 
This rotating file may have a configurably fixed size, and 
may overwrite itself with more recent information, e.g., after 
a desired period of time determined by the level of message 
traffic. This log provides a historical representation of the 
activity of specific wireless devices, or groups of wireless 
devices. 
0.196 Reports may be generated for the relevant service 
provider, e.g., through the OMP or via a TCP/IP connection 
to the Internet. Possible reports can include, e.g., various 
information depending upon the parameters that the relevant 
HLR sends to the MAST, and/or specific needs and selec 
tions made by the particular service provider. 
0.197 In case the subscriber base increases, the platform 
can be easily scaled to increase capacity. 
0198 Being a Wireless Intelligent Network service, 
MAST takes advantage of the improved reliability, scalabil 
ity and performance of the Advantage Platform and the 
flexibility of the intelligent network approach. 
(0199 Additionally, MAST is an Intelligent Network 
application that can be executed simultaneously on a single 
SCP platform, such as a Short Message Service Center. Over 
The Air Activation, PrePaid Wireless, etc. This fact spreads 
the cost of the platform over several services, thus allowing 
the service provider to price them in a competitive way. 
From an operating standpoint, a single platform is easier to 
manage resulting in reduced maintenance costs. 

Mobile Chat Location Register (MCLR) 
0200. The principles of the present invention may be used 
to implement a wireless chat tracking system (i.e., Mobile 
Chat Location Register (MCLR)) which utilizes a change in 
mobile registration status to automatically notify a chat 
group system outside the wireless network of current status 
information activity regarding a relevant device, e.g., reg 
istration activity or inactivity timeout. 
0201 In a disclosed embodiment, a registration notifica 
tion (REGNOT) message is either explicitly forwarded or 
copied to an external IP based application (e.g., to a mobile 
chat group system). The change in mobile registration is 
communicated via a Suitable signaling link (e.g., SS7. TCP/ 
IP, etc.) between a Home Location Register (HLR) and the 
chat group system. Therefore, instead of a conventionally 
closed system using SS7 messages, REGNOT messages are 
pushed out over TCP/IP connections to external applications 
(e.g., chat servers) to automatically notify the external 
system of the location of a particular user. 
0202 In accordance with the principles of the present 
invention, a REGNOT message may be simply forwarded in 
accordance with instructions from an HLR, or all REGNOT 
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messages received may be copied and forwarded to an 
external application, which then sifts through the copied and 
received REGNOT messages for messages of relevance to 
that particular external application. 
0203 FIG. 13 shows an exemplary service implementa 
tion showing wireless chat status tracking providing an 
automatic on-line or off-line notification in a chat scenario 
using techniques and apparatus in accordance with the 
principles of the present invention. FIG. 14 shows a more 
detailed block diagram of the SMSC 1230 shown in FIG. 13, 
including a REGNOT message receiver 1304, a REGNOT 
forwarder 1302, and an optional REGNOT copier 1306. 
0204 For the purposes of illustration, assume that in 
FIGS. 13 and 14 all chat subscribers with the exception of 
Mobile A are already participating in a chat session called, 
e.g., “Buddies'. 

Scenario 1 

0205 Automatic On-Line Notification Chat Scenario in a 
Prepaid Environment 
0206 (1) The handset Mobile A 1202, provisioned with 
chat service, is powered on or performs the IS-41 periodic 
or forced registration process. Thus, a Registration access 
message is sent from the Mobile A 1202 to the Mobile 
Switching Center (MSC) 1204. 
0207 (2) The MSC 1204 sends the IS-41 Registration 
Notification (REGNOT) message to the Home Location 
Register (HLR) 1206. 
0208 (3) Following the authentication process of Mobile 
A 1202, in accordance with the principles of the present 
invention, the HLR 1206 forwards the REGNOT message 
to, e.g., a relevant prepaid application server. This may be 
performed using an IS-41 REGNOT message over an SS7 
network or an equivalent registration message over a TCP/IP 
network. 
0209 (4) The SMSC/Prepaid service 1230 may notify a 
suitable wireless Internet gateway 1210 that Mobile A1202 
is "on-line'. Such a suitable wireless Internet gateway 1210 
is shown and described in co-pending U.S. application Ser. 
No. 09/630,762, entitled “Wireless Internet Gateway” to 
Smith, filed Aug. 2, 2000. 
0210. If Mobile A 1202 is a prepaid subscriber, the 
prepaid service may verify an account balance for Mobile A 
1202 at this point and can decide to continue service or not. 
0211 (5) The wireless Internet gateway 1210 forwards 
the REGNOT message to a relevant external chat server 
1220 automatically indicating to that external application 
that Mobile A 1202 is “on-line. 

0212 (6) The external chat server 1220 determines that 
Mobile A 1202 belongs to a particular chat group, e.g., the 
chat group "Buddies' of the current example, and automati 
cally registers Mobile A 1202 in the chat session. 
0213 (7) The external chat server 1220 notifies the other 
chat participants (e.g., the "Buddies' participants) that 
Mobile A 1202 is available by sending a broadcast text 
message to all current participants of that chat session. At the 
same time, the chat server 1220 may also notify Mobile A 
1202 of all current participants of that chat session. 
0214 (8) The wireless Internet gateway 1210 automati 
cally forwards chat messages from the chat server 1220 for 
delivery to the chat session participants via the relevant 
SMSC 1230. 
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0215 (9) The short message service center (SMSC) 1230 
requests the HLR 1206 for short message delivery to all 
participating mobile Subscribers. 
0216 (10) The HLR 1206 provides the SMSC 1230 with 
all needed information to deliver the short messages. 
0217 (11) The SMSC 1230 stores and forwards the 
broadcast message to the MSC 1204 for delivery to the other 
chat participants (e.g., to Mobile B 1242 and Mobile C 
1252), and the list of chat participants message to the 
automatically entering Mobile A 1202. 
0218 (12) The MSC 1204 delivers the chat messages to 

all participating mobiles 1202, 1242, 1252. 

Scenario 2 

0219 Automatic Off-Line Notification Chat Scenario in a 
Prepaid Environment 
0220 (1) The handset Mobile A 1202, provisioned with 
chat service, is powered off or has moved out of the relevant 
coverage area. 
0221) (2) The MSC 1204 detects an expiration of an 
inactivity timer and sends an IS-41 Inactivity message to the 
Home Location Register (HLR) 1206. 
0222 (3) The HLR 1206 forwards the Inactivity mes 
sage, e.g., the IS-41 MS Inactivity message, over an SS7 
network, or an equivalent inactivity message over a TCP/IP 
network to, e.g., a relevant prepaid application server Such 
as the SMSC/Prepaid platform 1230. 
0223 (4) The SMSC/Prepaid service 1230 notifies the 
wireless Internet gateway 1210 that Mobile A 1202 is 
“off-line'. 
0224 (5) The wireless Internet gateway 1210 forwards 
the message to the chat server 1220 that Mobile A 1202 is 
“off-line'. 
0225 (6) The external chat server 1220 determines that 
Mobile A 1202 belongs to, e.g., the chat group “Buddies'. 
and thus removes Mobile A 1202 from the chat session. 
0226 (7) The external chat server 1220 notifies the chat 
session participants, e.g., participants of the chat session 
“Buddies', that Mobile A 1202 has become unavailable, by 
sending a broadcast text message to all current chat partici 
pants. 
0227 (8) The wireless Internet gateway 1210 forwards 
the messages for delivery. 
0228 (9) The SMSC 1230 requests the HLR 1206 for 
short message delivery to all mobile subscribers. 
0229 (10) The HLR 1206 provides the SMSC 1230 with 
all needed information to deliver the messages. 
0230 (11) The SMSC 1230 stores and forwards the 
broadcast message for delivery to Mobile wireless devices B 
& C, 1242 & 1252. 
0231. The MSC 1204 delivers the messages to Mobile 
wireless devices B & C, 1242 & 1252. 
0232. Note that while the chat server 1220 shown in FIG. 
13 is internal to the service provider's network, the prin 
ciples of the present invention relate equally to placement of 
the chat server 1220 external to the service provider's 
network, i.e., over the Internet 1299. 
0233. This solution may be integrated with existing, 
commercially available SMSC & web gateway products that 
enable wireless carriers & Internet service providers (ISPs) 
to offer, e.g., a pre-payment billing option for enhanced 
messaging services. 
0234. The principles of the present invention have appli 
cability for usage with wireless intelligent network (WIN) 



US 2016/0360387 A1 

applications, e.g., those already otherwise containing 
SMSC, prepaid, and/or web gateway applications. More 
over, there is applicability for usage with mobile registra 
tion, for inactivity message forwarding to a chat server, or 
for mobile automatic notification of subscriber status to chat 
SeVe. 

0235 While the invention has been described with ref 
erence to the exemplary embodiments thereof, those skilled 
in the art will be able to make various modifications to the 
described embodiments of the invention without departing 
from the true spirit and scope of the invention. 

1. (canceled) 
2. A message server comprising one or more computing 

devices comprising: 
a memory to store machine-executable instructions; and 
one or more processors to execute the machine-executable 

instructions causing the message server to at least: 
receive a short message from a source wireless device, 

wherein the short message is directed to an intended 
recipient wireless device in a wireless network; 

select a subscriber queue from a plurality of subscriber 
queues based on the intended recipient wireless 
device, each of the plurality of subscriber queues 
corresponding to a different subscriber in the wire 
less network; and 

insert the short message into the selected subscriber 
queue to delay delivery to the recipient wireless 
device in response to determining that the recipient 
wireless device is unavailable. 

3. The message server of claim 2, wherein the processor 
executes the computer-executable instructions to: 

determine a presence state of the recipient wireless 
device; and 

send the short message stored in the selected subscriber 
queue to the wireless network for delivery to the 
recipient wireless device in response to the presence 
state indicating that the recipient wireless device is 
powered on. 

4. The message server of claim 3, wherein the short 
message is sent to the recipient wireless device through the 
wireless network in response to the presence state indicating 
that the recipient wireless device is powered on. 

5. The message server of claim 4, wherein the subscriber 
queue comprises at least one other short message, 

wherein the at least one other short message in the 
subscriber queue is sent to the recipient with the short 
message through the wireless network in response to 
the presence state indicating that the recipient wireless 
device is powered on. 

6. The message server of claim 2, wherein the short 
message is received according to a simple mail transfer 
protocol (SMTP) protocol communication channel. 

7. The message server of claim 2, wherein the selected 
subscriber queue follows a first in first out model. 

8. The message server of claim 7, wherein an oldest short 
message in the selected Subscriber queue is deleted in 
response to the insertion of the short message according to 
the first in first out model. 

9. The message server of claim 7, wherein the selected 
Subscriber queue is Subject to a queue threshold establishing 
a maximum number of outstanding short messages for the 
associated subscriber to be held in the chosen subscriber 
queue, 
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wherein an oldest message is deleted in response to the 
queue threshold being exceeded according to the first in 
first out model. 

10. The message server of claim 2, wherein the short 
message is stored within the selected Subscriber queue for a 
given time period before deletion. 

11. The message server of claim 2, wherein the short 
message is formatted according to a short message service 
(SMS) protocol, a remote method invocation (RMI) proto 
col, or a short message peer-to-peer protocol. 

12. A method comprising: 
receiving, at a message distribution center, a short mes 

Sage from a source wireless device, wherein the short 
message is directed to an intended recipient wireless 
device in a wireless network; 

selecting, by the message distribution center, a Subscriber 
queue from a plurality of Subscriber queues based on 
the intended recipient wireless device, each of the 
plurality of Subscriber queues corresponding to a dif 
ferent subscriber in the wireless network; and 

inserting, by the message distribution center, the short 
message in the selected Subscriber queue to delay 
delivery to the recipient wireless device in response to 
determining that the recipient wireless device is 
unavailable. 

13. The method of claim 12, further comprising: 
determining, by the message distribution center, a pres 

ence state of the recipient wireless device; and 
sending, by the message distribution center, the short 

message stored in the chosen Subscriber queue to the 
wireless network for delivery to the recipient wireless 
device in response to the presence state indicating that 
the recipient wireless device is powered on. 

14. The method of claim 12, wherein the selected sub 
scriber queue follows a first in first out model. 

15. The method of claim 14, further comprising: 
deleting, by the message distribution center, an oldest 

short message in the selected Subscriber queue in 
response to inserting the short message according to the 
first in first out model. 

16. The system of claim 14, wherein the selected sub 
scriber queue is Subject to a queue threshold establishing a 
maximum number of outstanding short messages for the 
associated subscriber to be held in the chosen subscriber 
queue, 

further comprising deleting, by the message distribution 
center, an oldest message in response to the queue 
threshold being exceeded according to the first in first 
out model. 

17. The method of claim 12, wherein the short message 
comprises packetized content addressed to the recipient 
wireless device. 

18. The method of claim 12, wherein the subscriber queue 
comprises at least one other short message, 

further comprising sending, by the message distribution 
center, the at least one other short message in the 
Subscriber queue to the recipient with the short message 
through the wireless network in response to a presence 
state indicating that the recipient wireless device is 
powered on. 

19. A non-transitory computer readable medium compris 
ing computer executable instructions that when executed by 
a processor cause the performance of operations, the opera 
tions comprising: 
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receiving a short message from a source wireless device, 
wherein the short message is directed to an intended 
recipient wireless device in a wireless network; 

Selecting a Subscriber queue from a plurality of Subscriber 
queues based on the intended recipient wireless device, 
each of the plurality of Subscriber queues correspond 
ing to a different subscriber in the wireless network; 
and 

inserting the short message in the chosen Subscriber queue 
to delay delivery to the recipient wireless device in 
response to determining that the recipient wireless 
device is unavailable. 

20. The non-transitory computer readable medium of 
claim 19, wherein the selected subscriber queue follows a 
first in first out model. 

21. The non-transitory computer readable medium of 
claim 19, wherein the operations further comprise: 

determining a presence State of the recipient wireless 
device; and 

sending the short message stored in the chosen Subscriber 
queue to the wireless network for delivery to the 
recipient wireless device in response to the presence 
state indicating that the recipient wireless device is 
powered on. 


