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(57) ABSTRACT 

Network System and Method for facilitating message 
exchange between mobile Subscribers belonging to the same 
or different public land mobile networks, possibly incorpo 
rating different standards. Message exchange between two 
subscribers of the same or different networks may involve 
one or more lookups on Subscription data, Zero or more 
message transformations, one or more routing decisions 
including application of costing functions, and, storage and 
propagation of the message in one or more Core or Inter 
mediary networks. The messages may be of type, among 
others, SMS (Short Message Service), MMS (Multimedia 
Message Service), or EMAIL. 
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64 
Character 
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0x055 LATIN SMALL LETTERE WITH ACUTE é 30 
0x066 LATIN SMALL LETTER U WITH GRAVE th 151 
0x077 LATIN SMALL LETTER I WITH GRAVE i 14 
0x088 LATIN SMALL LETTERO WITH GRAVE f 149 
0x099 LATIN CAPITAL LETTERC wiTH CEDILLA c 28 
0x0A10 LINE FEED 10 
0x0B11 LATIN CAPITAL LETTER O WITH STROKE o 237 
0x0C12 LATIN SMALL LETTERO WITH STROKE 2 248 
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0x1622 GREEK CAPITAL LETTERPI I 227 
0x1723 GREEKCAPITAL LETTERPSI v 
0x1824 GREEKCAPITAL LETTERSIGMA s 228 
0x1925 GREEK CAPITAL LETTER THETA 0. 
OxA26 GREEKCAPITAL LETTER XI E 
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INTERMEDARY NETWORKSYSTEMAND 
METHOD FOR FACLITATING MESSAGE 

EXCHANGE BETWEEN WIRELESS NETWORKS 

0001. This application is a divisional of U.S. patent 
application Ser. No. 10/426,662 filed May 1, 2003, which 
claims the benefit of U.S. Provisional Application No. 
60/445,444, filed Feb. 7, 2003, both of which are herein 
incorporated by reference in their entireties. 

FIELD OF THE INVENTION 

0002 The present invention is directed to the field of 
telecommunication and more particularly to an intermediary 
system that enables senders and recipients of messages to 
send and receive messages between wireless networks hav 
ing incompatible network protocols. 

BACKGROUND OF THE INVENTION 

0003. In North America, and many other parts of the 
world, mobile telecommunication networks are character 
ized by different standards such as TDMA, CDMA, GSM, 
iDEN and many variants thereof, such as 2G (Second 
Generation Networks) and 3G (Third Generation Networks). 
The standards typically specify the radio interface charac 
teristics, equipment details and associated number schemes, 
applicable communication protocols including the associ 
ated message definitions and characteristics of inter-con 
necting networks. While some of the concepts are common 
among these disparate standards, the commonality of the 
concepts is not sufficient to make devices belonging to one 
network talk to devices belonging to another network for 
wireless messaging needs. 
0004. A telecommunication network supports many ser 
vices. Primary among them are voice calls and messaging. 
Aspects of the present invention primarily concern messag 
ing and, therefore, this description concentrates on expand 
ing upon the state of messaging standards. 
0005 The wireless messaging revolution started prima 
rily with the GSM standard with the introduction of Short 
Message Service (SMS). An SMS message can have a 
maximum of 160 characters (140 octets) and is used for a 
number of applications including person to person messag 
ing, binary content Such as ring tones, person to application 
messaging and a number of other uses. Almost all other 
standards such as ANSI TDMA and CDMA wireless net 
works also have implemented an equivalent form of short 
message Support within their networks. A notable exception 
is iDEN, which implemented a packet data network and 
while messaging is Supported, it does not have anything 
equivalent to short messaging. 
0006 There are other forms of messaging such as 
EMAIL, WAP and more recently Multimedia messages 
(MMS) supported by many of the networks. In some cases, 
one form of messaging is carried over the bearers of other 
forms of messaging. For example, an EMAIL message could 
be implemented with SMS as a bearer service. 
0007. In general, it is not easily possible to exchange 
messages across different networks Supporting different 
wireless standards. SMS messaging has become very popu 
lar in Europe and other parts of the world due to implemen 
tation of the GSM standard in many networks, which makes 
it possible to exchange SMS messages easily across the 
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networks. In the case of ANSI TIA/EIA 41 standards, such 
an exchange has not been possible until aspects of the 
present invention were put in place in North America in the 
year 2001. 
0008. The exchange of messages across different net 
works is further complicated by roaming, number portabil 
ity, quality of service, "spam', and billing requirements. Due 
to its very nature, mobile networks permit roaming of 
subscriber units within the network and other networks 
implementing compatible standards, provided a business 
arrangement between the effected networks exists. In order 
to deliver a message to a mobile unit, it is necessary to find 
its current location and associated gateway and interface 
address. 

0009. One of the features of number portability is the 
ability to port a number from one service provider to 
another. Number portability poses problems with the deliv 
ery of messages when relatively static routing tables are 
used. A similar but independent problem arises out of 
“number range contamination”. In North America, for 
example, messages and calls are routed to networks using 
what is known as NPA/NXX ranges. This methodology 
refers to routing of calls using the first 6 digits of the 
telephone number (TN) in the North American Number Plan 
(NANP). Traditionally, a set of number ranges segmented by 
NPA/NXX are assigned to service providers. 
0010 Recently, in United States, a change has been made 
in telephone number range assignments to service providers. 
Instead of the usual 6 digit number ranges, the assignments 
are made, now, using 7 digit ranges. However, during the 
reassignment, certain numbers in a range may be, what is 
termed as, “contaminated,” where a small percentage of 
numbers may belong to one service provider, even though 
the range as a whole is owned by another service provider. 
0011. In addition to the contaminated and ported number 
issues mentioned above, there are a number of other inter 
connectivity issues that may need to be addressed for 
flexible and reliable message bridging across different net 
works. For example, a source and destination network (with 
respect to a message going between Subscribers of those two 
networks) may be inter-connected by more than one Inter 
mediate network. The routing tables and associated meth 
odologies must account for this multi-hop connection. A 
destination network may be accessible only through a des 
ignated service provider to the network. For example a SS7 
service provider may have exclusive access to a carrier's 
network and the message must be routed through Such a 
connection. There may be multiple types of connections to 
a network to reach the same mobile subscriber. Further, there 
may be multiple instances of a particular type of connection 
to a network to reach the same mobile subscribers. 

0012. In addition, there might be varying levels of Qual 
ity of Service for multiple connections to the same network. 
0013 To summarize, the following are many of the 
challenges that need to be addressed for Successful and 
reliable exchanging messages between disparate wireless 
networks: 

0014 Protocol Conversion—ability to account for pro 
tocol differences 

0015 Transmission network support—ability to connect 
with the right kind of transmission network 
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0016 Inter-Domain or Inter-network Addressing Conver 
sion—ability to perform address translation, as necessary 

0017 Dynamic Routing Lookup—ability to resolve for 
accurate and timely routing information 

0018 Message Transformation—ability to transform 
messages based on business and technical needs 

0.019 Storage and re-transmittal—ability to store and 
forward based on business and technical needs 

0020 Recording of transmission events for billing and 
other uses—ability to record the message transmission 
events 

0021 Management channel support—ability to manage 
message transmission 

0022 Anti-spam, Authentication and other centralized 
value add services—ability to provide network protection. 

0023 Lateral transmission to other Intermediary net 
works—ability to interface with multiple networks 

0024 Transaction support—ability to reliably transact a 
message delivery attempt 

0.025 Quality of Service—ability to support varying 
quality levels in providing service 

0026. The network and system explained in this invention 
Solves many of the above problems uniquely. 
0027 Interchanging signaling and messages between net 
works for peer to peer calls, messaging and roaming has 
been addressed in the prior art before by standards bodies, 
published papers and patents. Patent number WO97/20442. 
for example, identifies a mechanism to exchange Short 
Message Service (SMS) between different networks by 
enabling the message center of a cellular network with the 
functionality of identifying target network, addressing 
mechanism and format. In particular, the patent describes a 
system that allows messages to be delivered to a conven 
tional telephone network using facsimile message format 
transmission and wide or local area network using email 
message transmission. This system, however, specifically 
requires the sender of the message to identify destination 
network, protocol and the address of the recipient device 
within the network. Moreover it assumes that the message 
center of the cellular network is directly connected to the 
destination network by PSTN, LAN or WAN network, 
which is not necessarily the case in many practical networks. 
0028. Another system, described in DE 295 11856 U1, 
provides a slightly alternate mechanism by way of use of a 
central Switching device. A designated network specific 
device receives a message, stores the message, re-formats 
the message to Suit an exchange format, and forwards the 
message to a central Switching device. The central Switch 
then routes the message to another device connected to the 
destination network. This system assumes a monolithic 
central switching device which could be a single failure 
point and doesn't offer much flexibility in dealing with many 
complexities (as are addressed here-in) of inter-connecting a 
plurality of networks. Moreover, a central monolithic 
Switching device may become a performance bottleneck. 
0029. Another known technique proposes a plurality of 
intermediate Switching architectures to overcome the above 
mentioned drawbacks. 
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0030 WO 02/15603 A2 describes a centralized computer 
system or a computer program connected to a plurality of 
networks directly for delivering messages between networks 
and applications using a centralized routing database. 

0031 All the above systems and techniques take a rela 
tively simplistic view of bridging messaging structures 
between various networks. They assume simplistic routing 
rules without considering many practical peculiarities of 
network interconnections. For example, in North America 
(and many countries) number pooling, contaminated ranges 
and portability make it difficult to correctly identify the 
destination carrier. Sometimes the messages coming from a 
network may have to be delivered back to the same network, 
after performing certain message transformations or route 
lookups. Due to wireless number portability, the numbers 
may be ported frequently, which makes it difficult to cor 
rectly resolve the destination network identity based on the 
address provided by originating subscriber. None of the 
patents cited above addresses these scenarios. 

0032. Also, the above patents do not address the issue of 
roaming subscribers. Nor do they address the possibility of 
a plurality of connections or links, possibly operating dif 
ferent protocols, to the same destination network and 
mechanisms to choose a particular connection in an opti 
mized way. In addition, multiple protocol addresses assigned 
to the same subscriber unit is possible within the same 
network in the real world (such as an email address and 
phone number to the same mobile unit), which again does 
not find any mention in any of the above patents. Security, 
authentication, billing, error handling, reporting and many 
other value-add functions that are critically important for 
message delivery in the practical world are not mentioned in 
the above cited inventions. 

0033. In addition, the cited patents do not explicitly refer 
to delivery of messages using SS7 networks directly which 
is the preferred network protocol used by almost all the 
telecommunication networks for delivering messages. SS7 
is the core network inter-connecting network elements of 
wireless networks currently. 

0034. Therefore, realization of any practically relevant 
message delivery system based on the above patents falls 
short of a reliable message delivery mechanism between 
networks because of the cited reasons. 

0035 WO 02/05580 A1, however, clearly addresses 
delivery of SMS messages between PLMNs (Public Land 
Mobile Network) using the traditional SS7 network 
approach involving Switching Centers, Message Service 
Centers, Home Location Registers and the like. However, 
the described system strictly deals with bridging two differ 
ent SS7 networks through an inter-working message center 
and does not address other forms of interconnection Such as 
IP networks. In addition, this invention deals with end to end 
message transmission using MAP signaling messages, 
wherein, particular message sequences are translated into 
the format of destination network. The approach proposed 
by this system works only for SMS messages and doesn’t 
perform any kind of message transformations. For example, 
if the destination network doesn’t open up the SS7 network 
for Intermediary for message delivery, the system fails to 
provide a solution. 
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SUMMARY OF EMBODIMENTS OF THE 
INVENTION 

0036) The present invention relates to interconnecting 
mobile networks that are complex and Support multiple 
standards and business rules. Aspects of the present inven 
tion enable messages to be exchanged between two mobile 
units through application of many different functionalities 
including message transformations, accurate and optimal 
route lookups incorporating application of number portabil 
ity and contaminated ranges, application of protocols, cost 
ing functions and business rules. 
0037 More specifically, the present invention relates to a 
method of facilitating routing of a message from one mobile 
network to another network that are interconnected by a 
service network and associated Software control mecha 
nisms. The message could be one of many formats includ 
ing, but not limited to, a short message, email, and multi 
media message. In accordance with aspects of the present 
invention, a message originated from a mobile unit may be 
passed through several gateways within the originating 
mobile network for further transmission. These gateways 
include, among others, Short Message Service Centers 
(SMSCs), Multimedia Message Centers (MMSCs), WAP 
Gateways, Email Gateways, and Interworking Mobile 
Switching Centers (IWMSCs). It is possible for a single 
message to traverse more than one of these gateway units. 
0038. In an embodiment of the present invention, an 
independent service network and system (hereinafter called 
“Intermediary network,” or simply “Intermediary”) receives 
the message from any one of the above mentioned gateways 
belonging to the originating mobile network, for the purpose 
of delivering the message to the destination. The Interme 
diary has a set of Input Units, a set of Output Units (these 
two Units, together called “Interfacing Units'), a set of 
Transformation Units, and a set of Routing Units (these last 
two Units, together, called “Internal Units), each, in a 
preferred embodiment, with a well-defined functionality and 
purpose. These units are wired according to the character 
istics of connected mobile networks and associated business 
unit requirements. 

0039. In accordance with the present invention, the mes 
sage received through one of the Input Units passes through 
one or more Transformation Units and Routing Units 
according to several pre-determined business rules as well as 
dynamically determined routing rules based on the prevail 
ing conditions of the inter-connecting networks. 

0040 Subscription information denotes the association of 
subscriber's phone number to a network service provider. 
Current access association provides the address of visited 
network (mobility). According to one aspect of the inven 
tion, the dynamic routing ability of the Intermediary net 
work, takes into account the latest network Subscription 
association information of the terminating device, current 
network access association of the terminating device and the 
traffic conditions of a plurality of links connecting to the 
terminating mobile network. This significantly increases the 
likelihood that the message will be successfully delivered. 
0041 According to one embodiment of the invention, 
dynamically changing routing information is obtained by 
subscription to one or more 3" party information sources 
(such as NPAC data), accessing one or more information 
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repositories (such as a Home Location Register—HLR) in 
real time, and/or monitoring the traffic conditions on inter 
connecting links to the mobile networks. The dynamic 
information thus obtained preferably changes the way the 
message might have otherwise been routed. In addition, 
according to an aspect of the invention, the dynamic infor 
mation may also specify which of the transformations needs 
to be applied in order to Successfully route the message. For 
example, if the message is dynamically routed to another 
Intermediary network instead of a final destination directly, 
then the formatting of the message may correspond to that 
of an Intermediary Network rather than the final destination 
network. 

0042. According to another embodiment of the present 
invention, the content of the message may also influence the 
transformation units applied to the message. For example, if 
the original content is in the English language and if the 
intended destination unit resides in a network whose pre 
dominant language, according to the network's primary 
geographic boundary is, e.g., Chinese, then the content may 
be translated, depending upon configured business rules, to 
the Chinese language before forwarding to the destination 
network. 

0043. The present invention preferably also includes 
mechanisms to specify which set of transformation and 
routing units need to be applied to a given message based on 
the link or Interface Unit the message came through. For 
example, a message that came through an indirect link such 
as an EMAIL gateway may not generate a billable record 
(depending on agreed-upon business arrangements) to the 
originating mobile network. 
0044) The message, according to one embodiment of the 
invention, thus preferably passes through a dynamic set of 
Routing and Transformation Units based on one or more of 
the content of the original message, the interface through 
which the message came-in, the business rules of the mobile 
networks involved, and the dynamic nature of the intercon 
nected links, network Subscription and access information of 
the destination mobile unit. 

0045 Thus, the present invention provides systems and 
methods that permit flexibility and optimization with respect 
to receiving and delivering messages by an Intermediary that 
spans disparate networks. Those skilled in the art will more 
fully appreciate the features and advantages of the present 
invention upon a reading of the following detailed descrip 
tion of the preferred embodiments of the invention in 
conjunction with the associated drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0046 FIG. 1 is a diagram representing an exemplary 
implementation of an embodiment of the present invention. 
0047 FIG. 2 illustrates prior-art that is used for exchang 
ing SMS messages between Public Land Mobile Networks 
(PLMNs) implementing compatible protocols. 
0048 FIG. 3 shows an implementation for routing and 
transformation units inside a Gateway Unit, in accordance 
with a particular embodiment of the present invention. 
0049 FIG. 4 shows inter-connection between two Gate 
way Units connected to two different wireless networks, in 
accordance with the present invention. 
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0050 FIG. 5 shows exemplary routing logic and resolu 
tion of a cost function for selecting the next hop route for a 
message, in accordance with the present invention and FIG. 
5A shows an SMPP message format. 
0051 FIG. 6 shows the format of SMT and SML mes 
sages used internally in an embodiment of the present 
invention. 

0.052 FIG. 7 shows a particular instantiation of an SML 
file. 

0053 FIG. 8 illustrates delivery of a message to a visited 
network with roaming Subscriber. 
0054 FIG. 9 illustrates mapping of virtual subscriber 
addresses from a carrier network into Intermediary network 
for facilitating message delivery, in accordance with the 
present invention. 
0055 FIG. 10 illustrates the number format of the North 
American Number Plan (NANP). 
0056 FIG. 11 shows a Mobile Subscriber Roaming Num 
ber (MSRN) number in E.164 Format. 
0057 FIG. 12 shows an interconnection of two Interme 
diary Networks, in accordance with the present invention. 
0.058 FIG. 13 shows the routing database system and the 
method of routing resolution for SMS messages, in accor 
dance with the present invention. 
0059 FIG. 14 illustrates a Message Detail Record gen 
eration process within an Intermediary network, in accor 
dance with the present invention. 
0060 FIG. 15 shows an example character translation 
between GSM and ASCII character sets. 

DETAILED DESCRIPTION OF THE SEVERAL 
EMBODIMENTS 

0061 FIG. 1 presents a diagram representing one exem 
plary Implementation of a system in accordance with the 
invention. The invention provides a flexible Intermediary 
network system that interconnects multiple wireless net 
works, directly or indirectly, through other service provid 
ers, for the purpose of message exchange. Such a system is 
comprised of a set of input units (I1 thru In); a set of output 
units (O1 thru On) both called I/O transformation units or 
simply transformation units; a set of internal transformation 
units (T1 thru Tn) and a set of routing units (R1 thru Rn). It 
is noted that the set of transformation and routing units 
represented in the figure are not exhaustive but a represen 
tative sample. The routing units R1 thru Rn are also shown 
to be further connected to Subscriber & Routing Database, 
NPAC database that contains ported telephone number infor 
mation, a Home Location Register (HLR) that contains 
subscriber and routing information in carrier's SS7 network, 
and a Monitor unit that monitors the health of various links 
in real time. 

0062) The I/O transformation units are directly connected 
to the external networks. These external networks are either 
wireless networks or other Intermediary networks or service 
providers. The purpose of these I/O transformation units is 
to match the protocol of interconnected networks to facili 
tate accepting or sending a message from, or to, these 
networks respectively. FIG. 1 shows, as an example, four 
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wireless carrier networks, denoted C1 thru C4, that are 
interconnected by the Intermediary network (MDN). A set of 
mobile phones, M1 thru M4 associated with carrier net 
works C1 thru C4, respectively, are also shown in FIG. 1. 
FIG. 1 further shows another set of Intermediary networks, 
MD1 and MD2 connecting carrier networks C3 and C4 to 
the Intermediary network MDN. In addition, FIG. 1 shows 
various gateways, denoted as SMSC, MMSC, EMAIL, 
IWMSC and GMSC that are part of carrier networks. These 
gateways are further connected to various input and output 
transformation units of Intermediary network (MDN). An 
external service provider (ESP), is also shown to have been 
connected to one of the transformation units, Tn, in the 
Intermediary network. For certain specialized (e.g., lan 
guage translation) or outsourced message transformations, 
an external service provider may be used by the Intermedi 
ary network operator and the present invention envisages 
Such a functionality as a transformation occurring external to 
the Intermediary network. 
0063. The internal transformation units perform a variety 
of transformation functions on the messages as they traverse 
through the Intermediary network. The complexity of inter 
connecting disparate wireless networks through an Interme 
diary warrants a rich set of transformation units which are 
applied to the message. 
0064. The routing units provide a flexible way to inter 
connect all (or Substantially all) other units in the system 
based on certain rule sets provisioned in the routing units. 
The routing units also resolve the destination routing for the 
message received based on the address information pre 
sented in the message and based on dynamic routing tables 
available within the system. 
0065. The above described embodiment of the present 
invention, as denoted in FIG. 1, shows a particular example 
of interconnection of multiple carrier networks through 
various representative sets of gateways, for the purpose of 
exchanging messages such as SMS, MMS and Email (SMTP 
formatted messages). Finally, MDR denotes message detail 
record database located in Intermediary network (MDN) that 
captures the transaction information of all the messages 
flowing through the network. 
Intermediary Network Description 
0066. The conceptual diagram in FIG. 1 can be imple 
mented in a number of ways realizing all the functionality 
mentioned in this embodiment. By breaking out the func 
tionality of this invention it is possible to describe possible 
embodiments of network and system realization of this 
Invention. 

0067. The present invention primarily describes the func 
tionality of interconnecting various carrier and service pro 
vider networks to the Intermediary network. The Interme 
diary network can consist of one of more POPs (Point of 
Presence) for network connectivity and one or more data 
centers for staging message Switching equipment. A practi 
cal realization comprises a distributed network with multiple 
data centers and POPs interconnected by an IP backbone. 
The service provider networks (carrier networks) are typi 
cally connected to one or more of the POPs using Wide Area 
Network connections such as T1, Frame Relay, and Internet 
VPN. 

0068 These network connections typically terminate on 
network end points connected to routers. In addition, a well 
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formed network infrastructure consist of firewalls for secu 
rity purposes, load balancers, Switches for interconnecting 
network segments and various other ancillary devices Such 
as Intrusion Detection Systems, Network Analyzers etc. 
Also, Domain Name Servers (DNS) infrastructure for 
resolving domain names into IP address and Vice-versa are 
also typically realized as part of the network equipment. 
0069. Since the invention details the Intermediary net 
work as a distributed message Switch, the system preferably 
comprises of one or more (typically several for Scalability 
and redundancy) message Switching systems implementing 
the transformation and routing modules indicated in FIG. 1. 
These systems can be implemented using industry standard 
servers. Further, these message Switching systems are inter 
connected by a messaging bus to transfer SMT (FIG. 6) and 
SML (FIG. 6) formatted messages as well as various other 
management type messages. For SMS messaging, the core 
Switching systems typically consist of Short Message Ser 
vice Center (SMSC) functionality. For MMS messaging, the 
core Switching systems typically consist of Multi-media 
Messaging Service Center (MMS) functionality. In addition, 
email messaging systems are Supported by traditional email 
servers and relays. 
0070 Various industry standard protocols are supported 
by the above mentioned gateways. These include, for SMS: 
Short Message Peer to Peer protocol (SMPP), EMIWUCP. 
SMTP, HTTP, CIMD, GSM/ANSI 41 MAP and the like. The 
Switching systems mentioned in the previous paragraph 
Support these protocol units on as needed basis depending 
upon carrier requirements. Various backend database servers 
for logging-and billing functionality are also typically 
implemented in an embodiment. 
0071 Another important class of systems preferably 
associated with the present invention is Wireless Number 
Portability and Routing databases. These systems are real 
ized using database systems with data feeds coming from 
various sources such as NANP LERG data providers, real 
time NPAC database feeds and carrier routing table updates. 
0072 Various network and systems management func 
tionality is preferably provided to manage all the elements 
mentioned above. One or more network operations center 
(NOCs) implementing Network and Systems management 
interfaces preferably oversee the operation of the Interme 
diary network. 
0073 Finally, File Transfer Protocol (FTP) servers are 
typically part of an embodiment of this invention to transfer 
Call Detail Records (CDRs) to service providers. 
0074 Thus, the Intermediary network is an inter-con 
nected network system Supporting routing, Switching and 
security functionality realized to Support cross-network 
messaging functionality. 

Inter PLMN Message Transfer in GSM Networks 
0075 FIG. 2 shows a standard mechanism in GSM 
networks for exchanging SMS messages. This prior art is 
given as an example of prevailing mechanism for inter 
changing messages in many of the networks implementing 
GSM protocols. 

0076). In FIG. 2, MT represents a mobile terminal that is 
used to access the radio network. Base Station Subsystem 
(BSS) is connected to Mobile Switching Center (MSC) 
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which is in-turn connected to a Visitor Location Register 
(VLR). The purpose of the BSS system is to manage the 
radio resources and communicate with the MSC. The pur 
pose of the MSC is to switch and direct calls from the PSTN 
and other networks to the mobile subscribers that are asso 
ciated within its serving area. The purpose of the VLR is to 
provide subscriber information of the mobile terminals that 
are currently “visiting the network (i.e., that are getting 
services from the network). GMSC and IWMSC represent 
gateway MSC and Inter-working MSC whose purpose is to 
route messages in and out of SS7 network into other 
networks. Short Message Switching Center (SMSC) repre 
sents a server that processes SMS messages. Home location 
Register, HLR holds the subscriber information. SME rep 
resents short message entity that posts SMS messages into 
an SMSC. 

0077. When a message is originated from a mobile ter 
minal MT in Network A, the message (called Mobile Origi 
nated Message or MO message) is received by the home 
SMSC in Network A. The SMSC in Network. A performs a 
route lookup function which typically accesses a HLR 
located in the network of intended receiver of the message. 
In this example, a HLR located in another PLMN, Network 
B. The HLR in Network B returns the address of the MSC 
in network B, that is currently serving the mobile subscriber 
(intended recipient). The SMSC in Network Athen sends the 
message to the MSC in network B, for forward transmission 
of message to the Mobile subscriber MT in Network B. 
0078 For the above mentioned mechanism to work, in 
case of SMS message exchange, both the PLMNs (repre 
sented by Network A and Network B) must be compatible 
and there must be a business relationship between the 
PLMN operators to exchange such messages. 
0079 For messages to be exchanged between other types 
of networks such as CDMA, TDMA, iDEN etc. an Inter 
mediary network mechanism in accordance with the present 
invention is provided as shown in FIG. 1. A more detailed 
diagram of how the set of transformation and routing units 
might be connected to process and route wireless messages 
is shown in FIG. 3. 

Message Routing Through Intermediary Network System 
0080 FIG. 3 illustrates a particular implementation of the 
set of interface units and internal units for a carrier con 
nected directly to the Intermediary in accordance with the 
present invention. The carrier's Message Gateway, which 
for the purpose of this example is an SMSC, is connected 
using three (3) links to three (3) line handlers LH, LH, and 
LH. These line handlers are specific examples of a particu 
lar implementation of Interface Units (I1 thru In and O1 thru 
On) that perform protocol conversion as specified in FIG. 1. 
Specifically, LH functions as an Input Unit for receiving 
messages and LH2 and LH function as Output Units for 
sending messages to SMSC (Message Gateway in FIG. 3). 
In addition to functioning as Interface Units for sending and 
receiving messages, LH, LH2, and LH in FIG. 3 also has 
embedded message transformation functionality. LH trans 
forms the incoming Short Message Peer to Peer (SMPP) 
protocol format messages shown in FIG. 5A into an internal 
System Formatted Message Template (SMT) format mes 
sage shown in FIG. 6. Similarly, LH and LH transform 
outgoing SMS message in SMT format shown in FIG. 6 into 
SMS messages in SMPP format shown in FIG. 5A. One 
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common message transformation handled within the line 
handler units is character mapping from one standard to 
another. For example, FIG. 15 shows character mapping 
between GSM 7 bit and ASCII character sets. Only partial 
mapping is shown in FIG. 15 as an example. 
0081. After LH in FIG. 3 receives and transforms the 
message into SMT format, the message is sent to an Authen 
ticator Unit-1, (AU). The functionality of this unit is to 
either route, forward or block a message after authorization 
of the message originator. In this particular implementation, 
the authorization involves checking if the originating mobile 
subscriber unit's telephone number is authorized for using 
the Intermediary services. The authorization process 
involves accessing a database (DB), for subscriber informa 
tion. One function of this initial checking is to enforce an 
anti-spam policy. If a Subscriber is known to send excessive 
number of messages for the purpose of spamming other 
users of mobile networks, then the person may be blocked 
from sending messages using this mechanism. 
0082 The message forwarded from AU, unit in FIG. 3 is 
processed by another routing and transformation entity 
called Regular Expression Router-1 (RR). The purpose of 
RR, as configured in this particular implementation, is to 
check the validity of the destination telephone number. For 
example, if the destination telephone number format 
required is 10 digit, and if the Supplied destination telephone 
number is 7 digits, then this units extracts the Source 
telephone area code number, NPA in FIG. 10, and appends 
the area code appropriately to the destination telephone 
number (TN) portion of the SMT formatted (FIG. 6) mes 
Sage. 

0083) If there is an error in performing above transfor 
mation (which can happen for example in case of overlay 
area codes in a particular geographic area, where two or 
more area codes are active simultaneously), then the mes 
sage is forwarded to another transformation and routing 
entity Message Router-1 (RY in FIG. 3), which generates an 
error message back to the source telephone number inform 
ing the originating Subscriber that the message failed due to 
a problem with the area code. This error message is then 
forwarded to another routing entity called Regular Expres 
sion Router-2 (RR in FIG. 3), which checks the validity 
format of the message. RR (in FIG. 3) then forwards the 
error message to one of the output units LH2 or LH (both 
in FIG. 3) for transmitting the error message back to the 
originating network's Message Gateway. RR (in FIG. 3) 
employs more routing functionality which is described later 
herein. 

0084 Valid messages forwarded from RR (of Gateway 
Unit A) are further processed by a set of routing entities 
called File Router-1 (FR) and File Router-2 (FR), in FIG. 
3. Together, these entities resolve the delivery method for the 
message including solving some or all of a cost function 
depending upon the configuration provisioned. The logic for 
resolving the destination routing address is shown in FIG. 5 
and is explained under the Routing Resolution Logic section 
later herein. Entity FI in Gateway A denotes a filter trans 
form which blocks binary messages, should a carrier (or the 
Intermediary) decides not to accept binary message transfer 
through Intermediary. 

0085 Depending upon the outcome of the routing reso 
lution logic, the message is either forwarded to another 
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gateway unit, C, via a routing unit InphoRouter-1 (IR), or 
to a gateway Unit, B, via a routing unit Message Router-3 
(MR) as shown in FIG. 3. For the purpose of this illustra 
tion, further processing of the message in gateway unit B is 
covered in FIG. 4. Gateway Unit C, in this embodiment is 
connected to a Carrier C (not shown). 
0086 FIG. 4 shows the interconnection of Gateway Unit, 
B and Gateway Unit, A, connected by a distributed queuing 
system. The message forwarded from MR of Gateway Unit 
A, flows through a queue "Queue 1 Input' which is extracted 
by a Message Router unit (MR) in gateway unit B. MR 
then performs basic validation of the message before for 
warding the message to Authentication unit AU of Gateway 
Unit, B. AU authenticates the message to make Sure that the 
message is authorized to go to Carrier B connected to 
gateway Unit B. The authentication here involves checking, 
e.g., if Carrier A is authorized to post a message to Carrier, 
B; if the originating Subscriber is authorized to send mes 
sages into Carrier BS network via its messaging gateway; 
and if the destination subscriber is allowed to receive 
messages. The authentication information is stored in a 
provisioning database, shown in FIG. 4 as Database (DB) 
Unit. The message is then forwarded to another routing 
entity called Regular Expression Router-2 (RR of Gateway 
B) whose functionality is to apply load balancing function 
ality and forward the message to one of the inter-connected 
line handlers (LH, or LH of Gateway Unit B). Finally, Line 
handlers (LH, or LH of Gateway Unit B) forwards the 
message after appropriate protocol conversion to Mobile 
Subscriber MSb via Message Gateway connected to Gate 
way Unit, B. 
0087 Thus, in the above embodiment a message from 
subscriber denoted by MS, to subscriber denoted by MS 
took the route of: Gateway A: MS->LH->AU->RR-> 
FR->FI->FR->MR->Queue 1->Gateway B: MR-> 
AU->RR->LH->MS 
0088. In the process, the message underwent a number of 
routing decisions and transformations. 
Routing Resolution Logic 
0089. The destination Telephone Number (TN) and the 
service encoded in the SMT formatted message shown in 
FIG. 6, are sent through a series of logic modules shown in 
FIG. 5. In FIG. 5, the TN is examined in module 5.2 to see 
if it is a national or international number. Module 5.3 
examines the national TN to see if a 6 digit NPA/NXX 
routing check is sufficient to find the destination carrier's 
network or a full 10 digit contaminated or ported number 
check needs to be performed. Modules 5.4 and 5.6 perform 
database checks to find the carrier ID based on the supplied 
TN. Specifically, module 5.6 involves route lookup using 
Local Service Management System (LSMS) database whose 
data is preferably updated continually on a: real-time basis. 
The feed for this data is preferably obtained from a 3" party 
service provider that maintains a master provisioning data 
base accessed by all carriers in USA. This continuous feed 
provides real-time information about the Subscription asso 
ciation of the subscriber in providing the carrier network ID. 
In addition, the feed preferably also contain information 
about certain message gateways such as Short Message 
Service Center (SMSC). 
0090 For an International Number, first a country code is 
extracted in module 5.5. If the country has implemented 
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number portability then one of two methods is preferably 
used to find the destination carrier. In one method, a local 
ported database is used (similar to the one used for national 
ported number lookup). This ported database is built from 
information supplied by the carriers and 3" party providers. 
Another method is to perform a remote database lookup. 
One such method is to use an SS7 Global Title Translation 
database in which a route request message is routed to the 
right Home Location Register (HLR). The HLR then 
responds with appropriate routing information which can be 
used to extract home carrier network as well as roaming 
information. The SS7 method is mentioned in module 5.12 
in FIG. 5. 

0091) Once the carrier for the destination TN is identified, 
then all possible routes (direct and indirect) to the carrier's 
network for the service type are obtained in module 5.7. 
These routes are typically static in nature and determined 
during the provisioning process for the carrier. 

0092. Once routes are identified, then final address reso 
lution may be attempted in module 5.8. A further address 
resolution in Module 5.8 may be needed for a number of 
reasons. For example, if a direct delivery (i.e., no store and 
forward) of a SMS message is allowed through say a MSC 
to the handset, then it is important to know (if not already 
obtained in module 5.12 logic) the visited MSC gateway 
information which is dynamically updated by the concerned 
Home Location Register (HLR) in the carrier's home net 
work. 

0093. If more than one route is possible then module 5.11 
may be invoked to obtain the current state of each of the 
links to the mobile subscriber. These links may be direct 
links or indirect links through another service provider. A 
cost function in module 5.13 may be invoked to find the best 
route to deliver the message based on certain pre-defined 
business rules. The cost function is explained in the next 
section. 

0094. During the route resolution process, once a desti 
nation carrier is identified, one or more filter modules may 
be invoked. For example, in FIG. 3, module named FI acts 
as a transformation unit in which all binary messages are 
blocked from going further. This may be due to the prefer 
ence of destination carrier specified to the Intermediary. 
0.095 Once final route resolution is thus performed using 
both static and dynamic data, the SMT formatted message is 
then forwarded to either IR1 or MR3 routing modules in 
FIG. 3. These modules would then forward the message to 
appropriate gateways within the Intermediary network for 
further processing and delivery. 

0.096 Referring again to FIG. 3, the module LH (and 
other similar modules) preferably applies another transfor 
mation to the incoming or outgoing message by generating 
a new message for the purpose of recording the event of 
message crossing the boundary of the system. The new 
message is generated, in what is known as, a SML format 
shown in FIG. 6. This new message is again passed through 
Some routing and transformation modules before recording 
the event in a database. For example, FL in FIG. 3 is a 
transformation module that archives the SML formatted 
message in a persistent file format for debug and error 
recovery. DL in FIG. 3 is another transformation entity that 
converts the SML formatted message into a database record 
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which could be used for many reasons including, for 
example, generation of CDRs (Call Detail Records), which 
many telecom carriers used for feeding into their billing 
systems. 

0097 FIG. 4 shows extended version of FIG. 3 for the 
purpose of detailing outgoing SMT formatted messages. 
FIG. 4 shows two units, denoted by Intermediary Gateway 
Unit A and Intermediary Gateway Unit B, which are con 
nected to Carrier A and Carrier B networks respectively. 
These gateway units could be implemented as commercially 
available servers or a virtual process inside a larger com 
puting unit. One of the advantages of implementing multiple 
physical units is for the purpose of scalability and fault 
tolerance. When one processor fails, for example, another 
processor could take over the role of the failed one. The 
gateways are interconnected by another set of routing entity 
called Distributed Queuing System (FIG. 4). The role of this 
unit is to route the internal system messages from one 
gateway unit to another and implement queuing functional 
ity-during the transit. 
Cost Function 

0098. The following describes how a message is deliv 
ered to the next hop or final destination network based on 
business rules and dynamic conditions of the network and 
routing information. Several cost functions for determining 
an optimal route is available in the literature. Closed loop 
cost functions are typically possible if the routing is based 
solely on the state of the network. If business rules and other 
manual specifications are to be included, then the cost 
function is typically rule based (heuristic or otherwise). 
0099 For the purpose of this invention, the cost function 

is rule based and the evaluation of the cost function is 
embedded in one or more Routing Units. 
0100. A sample of a rule based cost function incorporat 
ing business rules for final delivery of message is shown 
below: 

0101 1. If message can be delivered directly to the 
destination carrier via one of direct links then the same 
may be used. 

0102 2. If a direct link exists to a visited network in case 
of roaming mobile subscriber then this link may be used 
over other direct links to home network. 

0.103 3. In case of more than one direct link, select the 
link that offers the best quality of service. 

0.104 4. If more than one direct link supporting same 
protocol with same quality of service metric exists then 
perform load balancing using round robin algorithm. 

0105 5. If no direct link exists, then use indirect links and 
apply similar criteria (steps 1 thru 4) as the direct links 
mentioned above. 

0106 6. In case of congestion in one or the direct or 
indirect links, drop the link from the pool till the conges 
tion condition is alleviated. 

0.107 7. In case of no active link, store the message for 
a maximum of 72 hours and attempt delivery using a 
exponential back off algorithm using a seed value of 5 
minutes, with the delay doubling every retry. 
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0108. The cost function may be different for each desti 
nation carrier based on the business agreements reached. For 
example, a MMS message to a particular carrier is always 
pushed through a WAP proxy gateway even though the same 
message may be able to be posted to carrier's MMS Relay 
gateway. Such a rule might be requested by a carrier to 
reduce load on its MMS Relay gateway. 
Load Balanced Routing 
0109 The Intermediary network may have multiple links 
to the destination carrier or next hop network. Load balanc 
ing is attempted when more than one link offering the same 
Quality of Service is available to the same destination. For 
example, for SMS messaging, if more than one SMPP (Short 
Message Peer to Peer) link is available to an SMSC then the 
SMPP links become a load balanced pool and one of the 
following methods (Round Robin routing or Random rout 
ing) is attempted. 

0110 Ln denotes the link number selected for sending the 
nth message 

0111 N denotes the total number of healthy links avail 
able to the same Access Point. 

0112 Round Robin Routing: 
L=(Ln+1)Mod N, 

0113 Random Routing: 
L=Rand(N) 

0114. When a link is highly congested or otherwise not 
available for handling traffic, the link can be pegged as 
non-active and removed from the pool of available links 
until the link becomes healthy again. The health check is 
typically performed periodically and the message routing is 
affected in real time. 

Routing Database 
0115) In order to accurately and timely route a message 
from a source network to destination network, the Interme 
diary must possess a complete, accurate and up to date 
routing database. Typically, in a telecom environment, rout 
ing is done using a Telephone Number (TN) which is 
specified in several formats. Each country may have its own 
numbering plan and there are certain standard representa 
tions of numbering schemes at the international level to 
make sure that network interoperate for subscribers to dial 
each other. 

0116. In North America, many countries follow what is 
known as the North American Numbering Plan (NANP). 
The rules of the NANP specify that a telephone number will 
contain ten digits and that those digits may be divided into 
three separate components (in the following, the numbers 
with dotted representation refers to the number range 
allowed for a particular digit in a numbering plan): 
0117 1) Area Code. The first three digits of a telephone 
number comprise the Numbering Plan Area (NPA) or area 
code. The format of this component is (2 . . .9)(0. . .9)(0 

. 9) which provides for a total of 800 possible 
combinations or values—200, 201, . . . 999. 

0118 2) Exchange Code. The next three digits of a 
telephone number identify a specific Central Office (CO) 
or exchange within the indicated area code. This compo 
nent is commonly referred to as the NXX portion of the 
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telephone number. The format of this component is (2 . . 
.9)(0. . . 9)(0. . .9) which provides for a total of 800 
possible combinations or values 200, 201, . . .999. 

0119) 3) Station Code. The last four digits of a telephone 
number identify a specific station within the indicated 
central office. The format of this component is (0. . .9)(0 
...9)(0...9) (0...9) which provides for a total of 10000 
possible combinations or values 0000, 0001, . . .9999. 

0.120. In North America, the number ranges are issued to 
carriers typically at the NPA/NXX level which means each 
block contains about 10000 numbers. This means it is only 
necessary to examine the first 6 digits of a Telephone 
Number in order to find the carrier that owns the number 
block. In order to route a message from one telecom network 
to another, ifa gateway to a network is used instead of direct 
delivery to the Subscriber using a Switch, it is only necessary 
to find the carrier of the network. Further routing of message 
to the actual subscriber is taken care by the gateway. For 
example, a message to a carrier's Subscriber may be deliv 
ered to its email gateway. The email gateway would then 
route the message internally. 
0.121. However, due to a mandate by the Federal Com 
munications Commission (FCC), wireless number portabil 
ity (WNP), which allows a subscriber to port his/her number 
while changing service providers, is permitted. While full 
WNP is not yet implemented, a related concept called 
number pooling is in effect. The number pooling mandates 
all the carriers to return certain unused portions of their 
allotted number ranges in the NPA/NXXX range. However, 
the unused portions might still contain a few numbers used 
by a carrier before the carrier returned the pooled range back 
to the administrative pool for redistribution. Such a pool 
where a small number of Telephone Numbers are used, but 
the block itself is not owned by a carrier, is called a 
Contaminated Range. 
0.122 Due to the above, for an Intermediary it is no 
longer sufficient to match 6 digits of NPA/NXX portion of 
NANP. It is necessary to match 7 digits to find the carrier 
Subscription accurately. In addition, for contaminated ranges 
it is necessary to match all 10 digits of NANP number plan 
in order to accurately find carrier Subscription association. 
Since there are virtually hundreds of thousands of telephone 
numbers assigned to Subscribers every day, it is necessary 
that the information is available to an Intermediary in real 
time to accurately route the messages from one network to 
another, or even within a network. 
0123 The Intermediary, in effect, is performing what is 
known in Telecom lingua as Inter-Exchange routing. Tradi 
tionally, all Inter-Exchange routing is done using a database 
called the Local Exchange Routing Guide (LERG). The 
LERG contains information about the current network con 
figuration and scheduled changes within the local exchange 
providers’ networks. The LERG is primarily designed to be 
used for routing of inter-LATA calls by inter-exchange 
carriers (IXC). The LERG guide informs telecom companies 
which end office or tandem office the NNX resides in and 
how calls should be routed and rated so that they can 
properly terminate to the appropriate telephone number. The 
LERG database is updated periodically by companies such 
as Telcordia in the United States and distributed, usually on 
a monthly basis. However, the mandate by the FCC that 
allows number pooling and portability may significantly 
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damage the accuracy of LERG based routing due to the time 
lag involved. Therefore a real-time feed of number pooling 
and portability is needed in addition to LERG database 
update in order for an Intermediary to accurately deliver 
messages from one network to another. 
0.124. The routing data system implemented in the pre 
ferred embodiment of this invention is shown in FIG. 13. 
The system is shown with reference to transmittal of a SMS 
message from one wireless network to another and how the 
routing database is used for obtaining route information. 
0125 The routing data implemented in a preferred 
embodiment of this invention is comprised of: 
0126 LERG Data 
0127. Updates from individual carriers for “in-network” 
numbers 

0128. Updates from carriers related to Mobile Virtual 
Network Operator (MVNO) ranges 

0129. Updates from other Intermediary networks and 
service providers 

0130 NPAC data 
0131 Portable ranges 
0132) Pooled ranges 
0.133 Contaminated ranges 
0134 Ported numbers 
0135) 800 numbers 
0.136 Pager numbers 
0137 International data ranges 
0138 Test ranges 
0139 Some of the above information is obtained in real 
time (such as NPAC updates) and others are obtained 
periodically from various sources, including carriers them 
selves. The information thus obtained is combined and 
stored in the routing database shown in FIG. 13. 
0140 FIG. 13 further shows an example of SMS message 
exchange between two wireless networks, incorporating a 
number portability routing dip. Message 13.1 from a wire 
less network is received by the network's SMSC (13.2). 
Here there are two choices. The SMSC (13.2) may resolve 
the final destination network by using its own internal 
routing database that has similar capabilities as the Inter 
mediary routing database, or the SMSC (13.2) may chose to 
simply forward the message (13.12) to the Intermediary for 
resolving the route, performing necessary transformations 
and forwarding to the next hop. In the first case, the SMSC 
(13.2) will have to append a destination network identifier, 
DNI (13.3) to the message in order to explicitly instruct the 
Intermediary as to what the final destination network for the 
message is. In the later case, the message (13.12) comes to 
the Intermediary without any resolution to the final desti 
nation network performed in which case full routing reso 
lution is performed in the Intermediary including a Number 
Portability data dip. FIG. 13 also shows an LSMS database 
engine (13.13) that obtains real-time data feeds from NPAC 
records (13.9). The LSMS database engine (13.13) further 
consist of the Routing Database (13.14), a Graphical User 
Interface (13.11), and a Monitoring Operations Console 
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(13.10). When a routing database dip needs to be performed, 
the Switching module (13.4) which is a logical representa 
tion of various units involved in resolving the cost function 
illustrated in FIG. 3, SQL query is performed on the Routing 
Database (13.14) to extract the information. 
0.141. The present invention allows the flexibility of 
applying or not applying full number pooling and portability 
database dip, according to the above description, which is 
needed in any practical implementation. One of the reasons 
why a network operator may chose to resolve a route may be 
to reduce the cost of performing a data dip in the Interme 
diary network. 
Routing Loop Issue 
0.142 Inaccuracy of the routing database may pose 
another problem in the form of routing loops. When an 
Intermediary network, for example, forwards a message to a 
carrier's network, assume there is a mismatch in the routing 
database between the Intermediary network and the desti 
nation carrier's network. It is conceivable that the destina 
tion carrier may re-route the message back to Intermediary 
thinking that the message belongs to another carrier con 
nected to the intermediary. The Intermediary may in-turn 
send the message back due to its database entry. 
0.143. The above scenario, in fact, occurs in real practice. 
While the above problem can occur even before the FCC 
mandate of number pooling and portability, the probability 
of mismatch increases as the contamination and portability 
of numbers increases between the carriers, simply due to the 
Volume of changes. 

0144. Therefore real-time accurate data is necessary in 
the Intermediary’s network in order to reduce the possibility 
of these routing loops. 
Roaming Scenario and Delivery Optimization 

0145 Roaming is central to GSM networks and is also 
increasingly being allowed by way of interconnection agree 
ments between (Interim Standard) IS-41 compatible net 
works for TDMA and CDMA technologies. When a mobile 
Subscriber is roaming on a partner carrier network (visited 
network), the subscriber registration information is for 
warded to the Home Location Register (HLR) in the home 
network. By querying the HLR, one can find the gateway 
address for terminating a call (message) in the visited 
network. 

0146 Typically, in a roaming scenario a message is 
delivered to the home network which would in-turn forward 
the message, depending upon the technology (SMS, MMS 
etc.) over SS7 or an IP based inter-connect network. For an 
SMS message, if the message is delivered to the home 
SMSC, the home SMSC queries the HLR and finds the 
roaming gateway switch. The SMSC would then deliver the 
message through visited network MSC network element. 
The disadvantage of this approach is that the home SMSC is 
involved unnecessarily when a message could be delivered 
directly to the visited network by querying the HLR for 
location information. In addition, the SMS message would 
also traverse the SS7 network from the home to the visited 
network segment before the message is delivered. For inter 
continental SMS messaging this could be a significant cost 
issue as the SMS message has to traverse several SS7 
network segments managed by several service providers. 
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0147 Those who are familiar with the art will appreciate 
a well known fact that in many cases an IP network offers 
substantial cost savings over the SS7 network for delivering 
signaling and messaging data. To this effect, there are 
several efforts in the industry to offload SS7 using standards 
such as SIGTRAN. Voice over IP (VoIP) technology is built 
on this model which offers Substantial savings in cost over 
an equivalent circuit based solution using SS7 signaling. 
0148. The Intermediary network, in accordance with the 
present invention, provides a mechanism to optimize the 
delivery of SMS messaging to a visited network without 
involving the home SMSC. The flexible routing information 
database with real-time ported number feed, and ability to 
query home location register (HLR) can be used to deliver 
an SMS message (or an MMS message) directly to appro 
priate visited network gateway. 
014.9 FIG. 8 illustrates the above improvement as an 
embodiment of this invention. FIG. 8 shows 3 carrier 
networks numbered C1, C2 and C3 as well as an Interme 
diary network. A mobile subscriber M1 with subscription 
association to Carrier C1 sends a message to another mobile 
subscriber M2 with subscription association to Carrier C2. 
Further, mobile subscriber M2 is roaming on Carrier C3 
network as shown in FIG.8. When the message is received 
by the Intermediary network, the Intermediary resolves 
routing information and finds the home carrier ID as per the 
logic outlined, for example, in FIG. 5. Further, depending 
upon the business rules configured, the Intermediary net 
work may query home location register (HLR) of Carrier C2 
to find the visited network (in this case carrier C3's network) 
Gateway Switch address that is currently servicing the 
subscriber M2. Once this address is known, the Intermediary 
network can deliver the message directly to the visited 
network gateway (for example using SS7 or a combination 
of IP and SS7 networks depending upon the connection 
method) instead of delivering the message to the home 
network gateway such as an SMSC for an SMS message. Yet 
another related example is delivering a MMS message by an 
Intermediary directly to the visited network MMSC relay 
than home MMSC. 

0150. There are several advantages with the above tech 
nique. One, the home SMSC is not unnecessarily involved 
in receiving the message for a mobile Subscriber not visiting 
its home network. Second, if the visited network is “far 
away from home network, the cost of traversing SS7 
(although it is acknowledged that not all the message types 
go through the SS7 network) may be significant. If the 
Intermediary has a local POP (Point of Presence) near the 
visited network gateway area, and if this POP is connected 
over an IP network, then substantial cost savings could be 
realized by delivering the message through the IP network 
for much of the distance before terminating on visited 
network gateway. Yet another advantage of this scenario is 
the speed with which the message can be delivered. By 
bypassing the home SMSC, for SMS messaging, for 
example, a store and forward element is bypassed. 
Virtual Address Representation 
0151. A mobile subscriber may be assigned multiple 
addresses for various types of messaging to work. Some of 
these addresses are simply gateway addresses for other 
networks to access the mobile subscriber. Other addresses 
are in fact assigned to the telephone number itself. For 
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example, in a GSM network, a single International Mobile 
Subscriber ID (IMSI) may be assigned with multiple Tele 
phoneNumbers, one for fax, another for data etc. Sometimes 
the multiple telephone number assignment is done for legacy 
POTS (Plain Old Telephone System) access. 

0152 Thus, in order to send a message to a mobile 
subscriber, one could use any of the available addresses and 
associated protocols as long as it is compatible for the type 
of message being sent. For example, a text message could 
conveniently be delivered using an email address without 
any loss of information. However, for a 2-way messaging 
service, where a message can be replied to using a reply 
address (without typing any “Send To address) it is often 
necessary to represent the originating sender's mobile 
device with the same protocol/gateway address that is used 
for terminating the message. For example, if email is used to 
terminate a text message sent by an originating Subscriber 
using a SMS message, then it is required to have a return 
email address associated to the originating mobile device, 
even though the original message itself was in a SMS 
format. 

0153. In the above example, it is possible to attach an 
SMTP addressable Internet domain name to a telephone 
number, and thereby preserve the originating Telephone 
Address in the new address structure. In certain other cases, 
it may be necessary to change the originating address in 
order for messaging to work in the destination network. For 
example, certain mobile terminals (e.g., Skytel's pagers) in 
the United States have an associated “800' telephone num 
ber. In the North American numbering plan, “800 numbers 
represent toll free numbers. While these numbers are often 
routable (using another underlying NANP number) in many 
North American networks, these numbers do not-necessarily 
work (routable) in overseas networks. Under such circum 
stances, if a mobile subscriber with an “800' directory 
number sends a message to an overseas Subscriber, and if the 
overseas subscriber is reachable over an SS7 network, then 
it may be necessary for the Intermediary network to repre 
sent the originating Subscriber using a temporary or even a 
permanent routing number and maintain a table to translate 
the addresses for 2-way messaging. 

0154) The foregoing discussion leads to a novelty in 
accordance with the present invention where subscribers of 
telecom carrier networks served by the Intermediary net 
work for bridging messages may be represented by multiple 
virtual addresses within the Intermediary network in order to 
facilitate certain types of messaging. These addresses are 
typically routable in their respective network domains 
world-wide and translation of these virtual addresses to 
physical (carrier assigned) addresses takes place within 
Intermediary network. 

0.155) An example shown in FIG.9 clarifies the concept. 
In FIG. 9, mobile subscriber M1 belongs to carrier C1, 
mobile subscriber M2 belongs to carrier C2, and mobile 
subscriber M3 belongs to carrier C3. Further, mobile sub 
scriber M2 is (among others) addressable by SMTP (email) 
protocol and mobile subscriber M3 is (among others) 
addressable by SS7 network. The Intermediary Network 
represented in FIG. 9 would then have virtual addresses for 
mobile subscriber M1 for both Email delivery as well as SS7 
delivery. For Email delivery, the domain is hosted by the 
Intermediary with Domain Name Servers pointing the 
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SMTP protocol address to the host servers. The originating 
phone number, in this case 8005551212 is represented as a 
virtual email address in Intermediary network as 
8005551212(a)C1MSG.NET. When the addressed party M2 
receives a message (Message 4 in FIG. 9) originated by M1, 
the reply address would show up as the virtual email address 
enabling M2 to reply to that address. When the email reply 
is received by the Intermediary, the Intermediary strips the 
virtual address and sends the message back to the originating 
subscriber M1 using native Telephone Number addressing. 

0156 Also represented in FIG. 9 is another virtual 
address in the form of Mobile Subscriber Roaming Number 
(MSRN). Since an Intermediary may need to interconnect 
certain networks or subscribers via a combination of IP and 
SS7 networks (this may be necessary as not all the carriers 
in the world may have IP protocol interface for message 
interchange), there needs to be a way to represent the 
subscriber in the IP domain to a routable address in the SS7 
domain. This can be done in many ways. In one embodi 
ment, a set of virtual (but routable) telephone numbers in e. 
164 format (explained in FIG. 11) is assigned to the IP-SS7 
interfacing gateway which uses these numbers for assigning 
temporary routing numbers (MSRNs) to facilitate messag 
ing from SS7 to IP domain. The Virtual Address Lookup 
Table shown in FIG. 9 is used to map the real telephone 
number in MSISDN format into a MSRN number. When the 
message is terminated to the MSRN number, the message is 
re-directed in the IP domain (or Some other domain using 
appropriate protocol and addressing format) to the intended 
recipient. Referring again to FIG. 9, mobile subscriber M3 
wishing to send message to M1 performs a Send Routing 
Information (SRI) query which is part of GSM MAP pro 
tocol. The query then returns a virtual MSRN number for 
routing the actual message. This MSRN number is then used 
by carrier C3 network to terminate the actual message into 
the Intermediary network. The MSRN number is referred to 
as virtual because the Subscribers belonging to carrier net 
works C1 and C2 are represented virtually as “roaming 
Subscribers in Intermediary network, as messages destined 
to these subscribers are assigned with MSRN numbers just 
as in the traditional case of handling roaming Subscribers in 
SS7 networks. 

0157 Thus, the above two examples, illustrated in FIG. 
9 shows that the virtual addressing concept is one of many 
features implemented in an embodiment of this invention 
that permits seamless transfer of messages from one carrier 
network to another. The virtual addressing and associated 
address translation is typically Supported by one or more 
Transformation units. 

Multi-hop Intermediary Networks for Bridging Source and 
Destination Wireless Networks 

0158 Many times the final destination network may be 
reachable through one or more other Intermediary networks 
or service providers. Depending upon the capabilities of 
such “in-between networks, the quality of service and other 
feature sets supported for bridging inter-network traffic 
might be effected. In certain extreme cases a forward routing 
of a message from one network to another might be different 
from the return path. An Intermediary network and system, 
thus, must account for the peculiarities of various inter 
connections and network capabilities to provide messaging 
services. 
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0159. The flexible routing mechanism described by this 
Invention allows for the peculiarities of various intercon 
nections by way of connection-specific transformation logic, 
comprehensive routing data as well as resolving cost func 
tion in real time to route the message in the face of 
congestion and failures. 
0.160 Specifically, the routing logic shown in FIG. 5 
allows for routing through an Intermediary network. The 
logic shown in module 5.7 of FIG. 5 can access a table where 
a next hop gateway route is encoded for reaching a particular 
carrier network. The next hop gateway may be part of 
another Intermediary or service provider network. 
0.161 In case of Multi-hop Intermediary Networks, the 
Intermediary networks could connect in multiple different 
ways. FIG. 12 shows two Intermediary networks, IN A and 
IN B, connected to Carrier networks X, Y and P. Q respec 
tively. FIG. 12 also shows 3 levels of interconnections. 
These interconnections are denoted by L1, L2 and L3 
peering in FIG. 12 which are explained below. 

0162 Level 1) Originating Intermediary network (INA) 
performs the final protocol conversion of the message to 
conform to its ultimate destination. In this case the second 
Intermediary to which the final destination network is 
connected performs only routing of the message with very 
little message and protocol transformation. In this case the 
message from Originating Intermediary network (INA) 
“tunnels' through the second Intermediary network (IN 
B) to its final destination with minimal transformation 
(such as character conversion etc.). 

0.163 Level 2) Originating Intermediary network (INA) 
treats the second Intermediary network (IN B) just like 
any other carrier network and performs message protocol 
translation that conforms to the specification of the second 
Intermediary network (INB). Upon receipt of a message 
from first Intermediary, the second Intermediary performs 
all the necessary transformations and routing functions to 
Successfully deliver the message to its final destination. 

0.164 Level 3) Originating Intermediary network (INA) 
first detects if a message needs to go through another 
Intermediary network before reaching its final network 
destination. If Such determination Succeeds (after going 
through the necessary routing and cost function logics 
described in this Invention), the message is transmitted to 
the second Intermediary network (IN B). The second 
Intermediary network would then receive the message and 
performs all necessary transformations on the message 
before delivering to the final destination network. 

0.165. In the level 1 interconnection scenario, the burden 
of final message transformation (as compatible to the final 
destination network) rests with the first Intermediary net 
work when the message leaves its home network. In the 
level 3 interconnection scenario, the burden of final message 
transformation (as compatible to the final destination net 
work) rests with the final Intermediary network before the 
message enters its destination network. Level 2 intercon 
nection is somewhere in between. 

0166 In practical terms, this scenario is akin to having 
multiple agents acting on behalf of two clients performing a 
transaction and deciding on how the work is divided 
between the representing agents. 



US 2007/0076857 A1 

0167 The unique feature of this invention is that the 
flexible way of arranging the routing and transformation 
units, all the above possible interconnection methods in case 
of multiple hop Intermediary network message transmission 
is easily Supportable. 

Selective Storage and Re-transmittal 
0168 As a message is transmitted from one wireless 
network to another the message passes through the Inter 
mediary network, according to the present Invention. 
Depending upon the mechanism of delivery into the desti 
nation network, the Intermediary network may need to 
Support flexible storage mechanisms based on several fac 
tOrS. 

0169. For example, in case of Short Message Service 
(SMS), if the message is to be delivered to an SMSC of the 
destination network, then the availability of subscriber is not 
a factor and storage of SMS message for delivery to sub 
scriber, in case subscriber's handset is out of service or 
coverage, lies with the destination SMSC. On the other 
hand, if the message is delivered directly through GMSC 
gateway of the destination carrier to the handset, since 
GMSC and subsequent units involved does not have long 
term message storage capability, the storage of the message 
and Subsequent re-transmission rests with the Intermediary 
network. 

0170 In case of a Multi-media message (MMS), a similar 
scenario arises. If the MMS message is delivered through 
MMSC Relay gateway unit of the destination carrier, then 
the storage of the message while the Subscriber is being 
contacted rests with the destination carrier's MMSC. On the 
other hand, if IP network (such as GPRS) or WAP proxy 
gateway is used to deliver the message, then the burden of 
storage may lie with the Intermediary system. 

0171 The present invention tackles the above scenario by 
incorporating flexible storage mechanism, wherein the rout 
ing entities involved intelligently stores and forwards the 
message depending upon the delivery method and capabili 
ties of the destination network gateways. If the destination 
network has store and forward capability, then the message 
is not stored in Intermediary gateway. If the destination 
network does not have store and forward capability, then the 
Intermediary network may store the message till it is ascer 
tained that the message is delivered to the intended recipient. 
This logic is programmed into the routing entities in the 
Intermediary Network as per the present Invention. 

0172) Just as in the case of many other factors, the 
flexibility of wiring the routing and transformation units 
according to the needs of source and destination carriers, and 
routing the message to a storage unit based on the need is an 
important aspect of this invention. 

Message Detail Record Generation Process 
0173 Every telecom network element generates records 
of the traffic flowing through the system. The records are 
typically stored in flat files and transferred through a media 
tion system to a central repository. The reconciled records 
are called Call Detail Records (CDRs). CDRs are called 
Message Detail Records (MDRs) in the present description 
in view of the “message-centric description of the present 
invention. The MDR generation process is detailed in FIG. 
14. 
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0.174 FIG. 14 shows messages (denoted by “Message 
Traffic) flowing through various gateway entities (denoted 
as “Gateway Farm’) as they are routed through the Inter 
mediary network system. Each of the gateway entities in the 
Gateway Farm and major software program entities (not 
shown in the FIG. 14) loaded in those gateways generate 
traffic logs as the messages get transformed and routed 
through the system. These traffic logs are typically in the 
form of SML file (FIG. 6) format, although many other 
“standard” formats (such as Apache web server log formats, 
Windows operating system event logs etc.) may also used in 
the preferred embodiment of this invention. These logs are 
stored in a database or a file system (DB1 in FIG. 6). A set 
of stored procedures are then executed in the data store for 
reconciliation of the records and integrity checks before 
populating the records into final data store (DB2 in FIG. 6). 

0.175. The data then can be used for a number of purposes 
including display of statistics on a website, for example, for 
monitoring purpose; transfer of records to inter-connect 
networks for their internal reconciliation into billing and 
other systems; transfer into another data warehouse system 
for performing analysis on the data etc. 

0176) Due to the flexible routing mechanism provided by 
the present Invention, the route a message takes, and the 
transformations it undergoes varies greatly based on the 
inter-connect networks involved, based on the real time 
routing data feeds, based on subscriber roaming and based 
on real time traffic conditions in case of multiplicity of 
conditions. Therefore state representation of message route 
and associated quality of service metrics, billing data vary 
from time to time. For example, if a message is delivered 
directly to a roaming network, then the message may be 
billed at a different rate than if it is delivered to the 
subscriber's home network. 

0.177 Although the process of capturing the MDRs from 
network elements depicted above is fairly standard in the 
industry, the SML file format (FIG. 6) that captures various 
intricacies of the way the message traveled in the form of 
meta data tags. An example instantiation of SML formatted 
log message is shown in FIG. 7. 

0178. In FIG. 7, item 7.1 represents format of the mes 
sage, in this case the SML. In FIG. 7, item 7.2 represents 
destination telephone number, item 7.3 represents the source 
telephone number. The next item 7.4 represents message 
identifier, which is unique across the system. Item 7.5 
represents status code of the message indicating whether it 
is a incoming message in to the System, outgoing message 
etc. Further, item 7.6 represents the agent that recorded the 
log entry. Item 7.7 represents Message Signaling Unit 
(MSU) count in the case of SS7 transmission of the message, 
7.8 represents the delivery protocol used, 7.9 denotes the 
delivery method used. The delivery method, for example 
specifies whether the message is delivered directly to the 
final destination or whether it went through another Inter 
mediary. Item 7.10 represents the out agent that handled the 
message at the output boundary of the system. And finally, 
7.11 represents error code, if any, encountered by the mes 
sage during its transmission through the module that gen 
erated the log record. 
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0179 The data records mentioned in the above example 
are a representative list of items in SML formatted message 
in the preferred embodiment. The SML format permits 
addition of any arbitrary mark up tags (also called meta 
tags), as new routing and transformation modules are added 
into the mix. The mark up tags are then used by post 
processing tools for analysis purpose. 
0180 Items 7.6 thru 7.11 are called mark up tags as 
indicated in FIG. 6 SML message format. These mark up 
tags are added-to the SML message format as new require 
ments, gateways and protocols are Supported in the system. 
The purpose of the mark up tags is to convey additional 
information to recording and analysis entities (in case of 
SML log message handling) as the messages flow through 
various parts of the systems. 
0181. As can be seen, the flexible combination of routing 
and transformation modules is made possible by mechanism 
such as SML formatted logging entities, which offers flex 
ibility of recording specialized data using meta-tags. 
Descriptive List of Transformation and Routing Entitites 
0182. The present invention (FIG. 1) specifies a flexible 
Intermediary network system comprising a set of transfor 
mation and routing units, combining either through a pre 
wired logic or through a computed logic, in order to accept, 
process and forward a message from one (wireless) network 
to another (wireless) network. Further, the present invention 
(FIG. 1) lists a set of Input and Output units acting as 
Interface units. 

0183 The following tables 1, 2 and 3 provides the 
descriptive list of these units that are generated in a particu 

Apr. 5, 2007 

lar embodiment of this invention. Further, the invention or 
its embodiments doesn't preclude generation of logical 
entities that combines one or more of transformation and 
routing units specified in these tables. It may be noted that 
the list presented is only a representative sample of various 
transformation and routing units that may be developed as 
part of a particular embodiment. 

TABLE 1. 

Representative list of Protocol Transformation Units 

Protocol Transformations Description 

ANSI 41 MAP -> SMT TIAEIA41 MAP to SMT Protocol Converter 
CIMD -e SMT CIMD protocol to SMT protocol converter 
GSMMAP -e SMT GSM MAP to SMT Protocol Converter 
HTTP -e SMT SMPP to SMT Protocol Converter 
SMPP -e SMT SMPP to SMT Protocol Converter 
SMT -> ANSI 41 MAP SMT to TIA/EIA41 MAP protocol converter 
SMT -e CIMD SMT to CIMD protocol converter 
SMT -e EMIUCP SMPP to SMT Protocol Converter 
SMT -e GSMMAP SMPP to SMT Protocol Converter 
SMT -e HTTP SMPP to SMT Protocol Converter 
SMT -e SMPP SMPP to SMT Protocol Converter 
SMT -e SMTP SMPP to SMT Protocol Converter 
SMT -e SNPP SMPP to SMT Protocol Converter 
SMT -e WAP SMT to WAP protocol converter 
SMT -e WCTP SMPP to SMT Protocol Converter 
SMTP -e SMT SMTP to SMT Protocol Converter 
SNPP -e SMT SMPP to SMT Protocol Converter 
UCP -e SMT UCP to SMT Protocol Converter 
WAP -e SMT WAP to SMT protocol converter 
WCTP - SMT WCTP to SMT Protocol Converter 

0184 

TABLE 2 

Representative list of Message Transformation Logic Units 

Message Transformations 

Address Transformation 

Content Blocking Filter 

Black and White List Filter 

Message Generator 

Character Map Transformer 

Description 

Changes the original or destination address depending upon 
specified rules. 
Filter to block content based on its characteristics. Binary message 
filter, is one such example. 
Specifies the logic block that allows or blocks messages to or from 
certain mobile subscriber addresses. 

Generates a new message in response to a originated message. The 
new message could be a error message, confirmation or a copy 
depending upon the requirements of interconnecting carrier 
networks. 

Maps characters from one form of encoding to another depending 
upon destination network and protocol to be used. 

Segmentation and Re-assembly Unit Ability to segment and reassemble messages based on source or 

Message Translator 
destination protocol and network characteristics 
Translates message content from one language to another. 



US 2007/0076857 A1 Apr. 5, 2007 
14 

0185 

TABLE 3 

Representative list of Routing Logic Units 

Routing Units Description 

Regular Expression Router Routes a message based on applying a regular expression 
transformation to a message. 

Authentication Unit Authenticates input or output mobile Subscriber address. 
General Purpose Router Routes based on specified rules from one unit (Such as a 

transformation unit) to another. 
Message Queue Router Routes message to a specific message queue within the message 

exchange network. 
Load Balancing Router Routes message to a destination network while applying load 

balancing rules such as round-robin or random selection 
methods. 

Timed Unit Message Forwarding Forwards a message after a time out. Retransmissions after a 
Router ailed delivery is one example usage of this type of routing unit. 
NPA/NXX Lookup Router Routes based on first 6 digits of a phone number 
LSMS/NPAC Lookup Router Routes based on contaminated ported phone number ranges. 
SS7 GTT Routing Unit Routes based on Global Title Translation database in SS7 

networks. 
DNS Resolver Resolves domain name and address for certain protocol methods 

or routing a message. 

0186 List of Acronyms 

ANSI American National Standards Institute 
BSC Base Station Controller 
BSS Base Station Sub-system 
BTS Base Transceiver Station 
C7 Common Channel Signaling System 7 
CDMA Code Division Multiple Access 
CIMD A data exchange protocol to connect to the Nokia Network Elements 

Such as a short message service center (SMSC) 
EMIUCP External Machine Interface/Universal Connectivity Protocol 
EMS Enhanced Messaging Service 
GMSC Gateway Mobile Switching Center 
GSM Global System for Mobile Communications 
HLR Home Location Register 
HTTP HyperText Transmission Protocol 
DEN A variant of TDMA protocol developed by Motorola Inc. 
MDN Mediary Network. A network and system bridging two or more wireless 
(Intermediary) networks for facilitating message exchange 
IP Internet Protocol 
IWMSC Inter-working Mobile Switching Center 
LERG Local Exchange Routing Guide 
LSMS Local Service Management System 
MAP Message Application Part 
MMS Multi-media Messaging Service 
MMSC Multi-media Message Service Center 
MO Mobile Originated Message 
MSC Mobile Switching Center 
MSU Message Signaling Unit 
MT Mobile Terminated Message 
MVNO Mobile Virtual Network Operator 
NANP North American Numbering Plan 
NPAC Number Portability Administration Council 
PLMN Public Land Mobile Network 
POP Point of Presence 
SML System formatted Message Log (Internal Log message Format) 
SMPP Short Message Peer to Peer Protocol 
SMS Short Message Service 
SMSC Short Message Service Center 
SMT System formatted Message Template (Internal Message Format) 
SMTP Simple Mail Transfer Protocol 
SS7 Signaling System 7 
TDMA Time Division Multiple Access 
VLR Visitor Location Register 
WAP Wireless Access Protocol 
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-continued 

WNP Wireless Number Portability 
SME Short Message Entity 
ESP External Service Provider 

1-42. (canceled) 
43. A method of resolving routing for a message, wherein 

a destination of the message is based on a mobile telephone 
number, the method comprising: 

determining if the telephone number is an international 
telephone number; 

if the telephone number is an international telephone 
number: 

obtaining a mobile country code: 
determining whether the country associated with the 

country code Supports number portability and, if so, 
performing a routing information lookup to extract a 
destination carrier ID and roaming information, and 
if not, obtaining a mobile network carrier ID based 
on the telephone number; 

if the telephone number is not an international telephone 
number: 

obtaining carrier ID information based on at least one 
of (i) NPA/NXX of the telephone number and (ii) an 
LSMS NPAC database dip: 

obtaining a list of allowed routes for the destination 
carrier and a service ID; 

resolving route addressing for the destination telephone 
number, 

obtaining real time route performance metrics; and 
Solving a cost function to identify an appropriate route for 

the message. 
44. The method of claim 43, wherein the step of perform 

ing a routing information lookup comprises accessing an 
SS7 Global Title Translation database. 

45. The method of claim 43, wherein the step of resolving 
route addressing comprises accessing information from a 
mobile network home location register (HLR). 

46. The method of claim 43, wherein the step of obtaining 
real time route performance metrics comprises determining 
capacity of routes. 

47. The method of claim 43, wherein the cost function 
applied is different for different carriers. 

48. The method of claim 43, wherein the cost function 
takes into account quality of service. 
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49. The method of claim 43, further comprising perform 
ing load balancing among a plurality of available routes. 

50. The method of claim 49, wherein the step of load 
balancing comprises effecting a round robin routine. 

51. The method of claim 49, wherein the step of load 
balancing comprises implementing random routing. 

52. The method of claim 43, further comprising delaying 
the delivery of the message consistent with a store and 
forward mechanism. 

53. The method of claim 43, wherein the message is an 
SMS message. 

54. The method of claim 43, further comprising: 
establishing an intermediary that communicates with a 

first and a second gateway, the intermediary being a 
business entity different from an entity that operates the 
first and second gateways; and 

virtually representing first users that pass messages 
through the first gateway as entities having addresses 
that are compatible with a method of communication 
used by second users who receive messages via the 
second gateway. 

55. The method of claim 54, wherein the step of virtually 
representing comprises address mapping. 

56. The method of claim 54, wherein the step of virtually 
representing comprises domain mapping. 

57. The method of claim 54, wherein the step of virtually 
representing comprises effecting a virtual roaming para 
digm. 

58. The method of claim 54, wherein the step of virtually 
representing comprises mapping a telephone number to an 
email address. 

59. The method of claim 54, wherein the step of virtually 
representing comprises mapping an email address to a 
telephone number. 

60. The method of claim 54, wherein the step of virtually 
representing comprises communication with an SS7 gate 
way. 

61. The method of claim 54, wherein a user of the second 
gateway replies to a user of the first gateway using a virtual 
address represented in the intermediary. 

62-78. (canceled) 


