
NETWORK TRAFFIC REDIRECTION (NTR) IN LONG TERM EVOLUTION (LTE) Related
Applications       This application claims priority to US Provisional
Patent application No. 61/504,977 titled "Roaming VAS in LIE", filed on
July 6, 2011. This patent application is incorporated herein by this
reference in its entirety. 10Field of the Invention       The present
invention generally relates to telecommunication. More specifically, the
invention relates to method and system for redirecting roaming traffic to
preferred operators across multiple telecommunication networks. 15
Background of the Invention       As telecommunication technology has
progressed, numerous mobile communication standards have been developed.
These standards are broadly 20 categorized into second generation (20),
third generation (30) and the future, fourth generation (40) technologies.
Examples of 20/30 technologies include Global System for Mobile
communications (GSM), General Packet Radio Service (GPRS), 'Enhanced Data
rates for GSM Evolution (EDGE), Universal Mobile Telecommunications System
(UNITS), and the like. The UNITS standard further 25evolved to LIE
technology under the Third Generation Partnership Project (3GPP).  LTE
technology offers a wireless broadband system with higher data rates, lower
latency, and higher spectrum efficiency. To keep up with the competition,
more and more operators are adapting the  5 newer LTE technology standard.
These network operators provide voice and data services to their own
subscribers and to subscribers from other networks. When the network
operator provides service to a subscriber from a foreign country, it is
referred to as "international roaming". When the network operator provides
service to a subscriber from another network in the same country, it is
referred to as "domestic 10roaming". 
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An operator always has a preference for one or more operators over another
set of operators. Various network operators have partnership agreements
with each other that include more favorable roaming charges than
non-partners receive. Partner  15 networks are "preferred" networks for the
network operator's subscriber to register with when roaming. Non-partner
networks are "non-preferred" networks to the subscriber. Network operators
can maximize their margins and the roamers can get more attractive roaming
rates and services if roamers roam on their home mobile operator's
preferred partner networks. 20       Over the last few years, the revenues
to network operators from home subscribers have consistently declined due
to increased competition and resulting pricing pressures. On the other
hand, revenues from roamers have consistently grown in the same period due
to increased mobile penetration in local markets and an  increase in
travel. lience, protecting the existing roaming revenues and growing them
further has become an important priority for the network operators
worldwide. Some operators also own networks in various countries. These
operators  5 would like to make sure their out-roamers stay within the
group properties, or stay on preferred networks, in order to gain the best
service experience even when roaming. They will also be able to offer
geography based price plans (for example, a single rate all across Western
Europe or South East Asia) to users who have subscribed to such plans. In
addition, as new technologies like LTE keep rolling out, operators can  10
control the rollout schedule across their own properties and also make sure
interoperability issues are taken care of. Keeping roaming subscribers on
preferred networks gives the best service experience to the subscriber.
However, current methods of controlling which network a subscriber
registers on when roaming have disadvantages, 15       One previous patent
from the inventors of this application was directed towards a method and
system for facilitating redirection of network traffic towards a preferred
network. Ilowever, that patent was focusing on GSM network. Considering the
current scenario where urE is widely getting adapted, there is a need in
the art for 20a system and method facilitating redirection of network
traffic across multiple networks including LTE and GSM.  Summary The
present invention is directed towards a method and system for redirecting 
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5 roaming network traffic in an LTE network. The method includes observing
a registration process of a subscriber in a visited network. The method
further includes upon successful registration, sending one or more messages
to the visited network to induce a re-registration attempt by the
subscriber to another visited network. 10The present invention in another
embodiment also provides a method for redirecting roaming network traffic
in an LIE. network. The method includes intercepting a Diameter
registration request of a subscriber in a visited network. The method
further includes sending a Diameter Update Location Answer (Reject) message
to the visited network, where the Diameter Update Location Answer (Reject)
15message results in an error code.       The present invention in another
embodiment also provides a method for redirecting roaming network traffic
in one or more telecommunication networks. The method includes observing a
registration process of a subscriber in a visited network.  20 The method
further includes identifying the subscriber's registration on at least one
of an LTE network or a. GSM network. In case the subscriber is registered
at the GSM network, then the it is identified whether the registration is
due to loss of LTE coverage or CSFB. If registration is due to loss of LTE
coverage, then the method includes sending one or more messages to the
visited network to induce a re- 25registration attempt by the subscriber to
another visited network.        The present invention in another embodiment
also provides a. system for redirecting roaming network traffic in a
telecommunication network. The system includes an NTR module that observes
a registration process of a subscriber in a  5 visited network, The NTR
module fbrther sends one or more messages to the visited network to induce
a re-registration attempt by the subscriber to another visited network. In
accordance with various embodiments of the present invention, the NTR 10
module is capable of steering roamers across LIE and non-LTE (GSM)
networks, This solution of implementing NTR is hereinafter,
interchangeably, referred to as N'fR LTE or NTR solution. Brief Description
of Drawings 15       In the drawings, the same or similar reference numbers
identify similar elements or acts.       FIG. I illustrates a system for
implementing the NTR. in LTE solution, in accordance with an embodiment of
the present invention; 
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20FIG. 2 represents a flowchart for redirecting roaming network traffic in
a telecommunication network, in accordance with an embodiment of the
present invention;          FIG. 3 represents a flow diagram for
implementing NTR solution in monitoring mode using an ISD message, in
accordance with an embodiment of the 25present invention;        FIG. 4
represents a flow diagram for implementing NTR solution in monitoring mode
using a Cancel Location message, in accordance with an embodiment of the
present invention; and       FIG. 5 represents a flow diagram for
implementing NTR solution in an in-path mode, in accordance with an
embodiment of the present invention; Detailed Description In the following
description, for purposes of explanation specific numbers, 10 materials and
configurations are set forth in order to provide a thorough understanding
of the present invention. It will be apparent, however, to one having
ordinary skill in the art that the present invention may be practiced
without these specific details. In some instances, well-known features may
be omitted or simplified, so as not to obscure the present invention.
Furthermore, reference in the specification to "one 15 embodiment" or "an
embodiment" means that a particular feature, structure or characteristic,
described in connection with the embodiment, is included in at least one
embodiment of the present invention. The appearance of the phrase "in an
embodiment", in various places in the specification, does not necessarily
refer to the same embodiment. 20       The present invention provides a
system and a method for redirecting roaming traffic across multiple
telecommunication networks. The general idea of this invention is to allow
an operator to apply NTR solution across LTE and non-LTE (GSM) networks.
The FIPMN operator deploys an NTR module to implement the solution as
25described in the present invention. This module enables the operator to
steer away its  subscribers from a non-preferred VPMN to a preferred VPMN,
The preferred VPMN may be another LTE network or a GSM network. 
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In accordance with another embodiment of the present invention a group of
5 operators may deploy the NTR solution to steer their subscribers to a set
of preferred operators. In such an embodiment, the NTR module is deployed
at a centralized location that is connected to a host network. In its
various implementation of the present invention, the NTR solution is
implemented in monitoring mode or in  mode 10       FIG. 1 illustrates a
system 100 that implements the NTR in LTE solution, in accordance with an
embodiment of the present invention. NTR module 102 is deployed in HPIVIN
104 to apply traffic steering on its subscriber 106, who is roaming in a
VPMN 108. This enables the operator in HIPMN to be able to steer its
subscribers  15 to preferred operators in VPMN 108. For sake of
representation, system 100 represents network elements from both LTE and
GSM networks. HPMN 104 includes an IISS 110 that connects via a DEA / DRA
112 in HRMN 104 and a DEA / DRA 114 in VPMN 108 to an MME 116 in VPMN 108.
The MME 116 is further connected to an MSC-R I VI,R-R. 118 in VPNIN 108 via
13SSAP+ protocol. 20       HPMN 105 further includes an MSC4-1 VLR-1-1 120,
an SGSN-H 122, GGSN-H 124, an SMSC-H 126 and an STP-H 128. These network
elements communicate with each other over a Signaling System 7 (SS7) link.
System 100 further includes in VPMN 108 an SGSN-R 130, a GMSC-R 132, and an
STP-R 134 25that connects to STP-H 128 over SS7 link.        It will also
be apparent to a person skilled in the art that IIPMN 104 and VPMN 108 may
also include various other network components (not shown in FIG, 1),
depending on the architecture under consideration. 5       NTR module 102
connects with various components within FIPMN 104 and VPIVIN 108 to
implement the MIR solution for its roaming subscriber, like roamer 106. The
primary objective of NTR module 102 is to be able to do SoR across multiple
telecommunication networks like LTE and GSM, 10       FIG. 2 represents a
flowchart for redirecting roaming network traffic in a telecommunication
network, in accordance with an embodiment of the present invention. It will
be apparent to a person skilled in the art that various steps of the
flowchart would be executed by the NTR module 102. At step 202, a
registration of a 15 subscriber in a visited network is observed. In an
embodiment of the invention, NTR module 102 observes the registration of
roamer 106 in VPIVIN 108, Thereafter, once the registration is successful,
at step 204, the NTR module 102 sends one or more messages to VPMN 108 to
induce a re-registration attempt by roamer 106. In one embodiment of the
present invention, roamer 106 registers to an LTE network and the 
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20 messages are Diameter messages. In one embodiment of the present
invention, NTR module 102 sends these messages, while being deployed in
monitoring mode. In another embodiment of the present invention, NTR module
102 sends these messages, while being deployed in in-signaling mode. In
another embodiment of the present invention, at step 206, NTR module 102
sends a list of preferred visited networks to 25the roamer 106 while being
in VPMN 108 to induce a re-registration attempt by the  roamer 106 to
another visited network. These messages are sent directly to roamer 106's
SIM card. FIG. 3 represents a flow diagram for implementing NTR solution in
5 monitoring mode using an ISD message, in accordance with an embodiment of
the present invention. In order to initiate registration to -VPMN 108,
roamer 106 sends an EMM Attach request to MME 116 in VPMN 108. MME 116
further sends a Diameter - Update Location Request towards I-1SS 110 of
ITIPMN 104. In response, ENS 110 sends a Diameter - Update Location Accept
to MME 116, Thereafter, MME 116 10 confirms the registration roamer 106 by
sending PAM Attach accept message to roamer 106. Now, when roamer 106 is
successfully registered in VPMN 108, NTR module 102 attempts SoR to
redirect the roamer 106 to another preferred LTE operator, 15Therefore,
NTR. module 102 sends a Diameter ISD request to MME 116, with ODB as the
parameter, The MME 116 acknowledges the message and returns Diameter 1SD
accept to NTR module 102. Thereafter, MME 116 sends a EMM Detach request
with an error code #19 for ESM failure. The roamer 106 acknowledges and
sends EMM Detach accept message to MME 116. Hence, the 20roamer 106 is
successfully steered away from VPMN 108,       FIG, 4 represents a flow
diagram for implementing NTR solution in monitoring mode using a Cancel
Location message, in accordance with an embodiment of the present
invention. The call flow for this embodiment, is identical 25to Fla. 3
embodiment, except that NTR module 102 sends a Diameter Cancel  Location
Request to MME 116 with cancellation type as subscription withdrawn to
force the roamer 106 to steer away from VPMN 106, Also, in this case when
MME 116 sends an EMM Detach request it sends with an error code 4 7 for EPS
not allowed. 5       As mentioned above, the NTR solution can be deployed
both in monitoring and in-path mode. FIG. 5 represents a flow diagram for
implementing NTR solution in an in-path mode, in accordance with an
embodiment of the present invention. In this case, when roamer 106 sends
the EMM Attach request to MME 116 and 
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10  subsequently the MME 116 sends a Diameter UL request, this message is
received by NTR module 102 as it is deployed in signaling path. Now, in
order to apply SoR, NTR module 102 sends a Diameter UL Answer (Reject) that
results in an error code, The Diameter LTE steering enables to control the
radio access technology. In 15  other words, it enables the deploying
operator of favoring preferred partner or controlling the traffic
distribution between networks but also between Radio Access Technologies
(RAT),       The rejection of the Diameter Registration procedures results
in various error codes in the radio interface of the mobile of roamer 106.
In accordance with various 20  embodiments of the present invention, the
NTR module 102 is able to induce the following new error codes on the radio
interfaces: 1.Cause #15 (no suitable cells in Tracking Area), #I2 "tracking
area not allowed", 413 "roaming not allowed in this tracking area and it
forces  the UE to reselect another RAT in the same PMN. The location area
is added to the list of "forbidden LAs for roaming" which is stored in the
mobile"             Cause #14 "EPS services not allowed in this PLAIN" is
received by the UE, the chosen PLMN identity shall be stored in the
5"forbidden PIA/Ns for GPRS service". 3.Cause #19, "ESN'i failure", the LIE
may set the attach attempt counter to 5 and directly attempt to register on
another network.            The NTR module 102 also follows the usual
rejection principles available in 10SS7 steering. For example, Cause 411
(PMN Not Allowed) 
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It forces the mobile UE (User Equipment) to perform a PMN reselection. The
mobile UE shall store the PMN identity in the "forbidden PMN list" 15in the
card and the UE shall no more reselect this PMN.  Cause #17 (Network
Failure) --- leading to additional registration re attempts (up to 5
attempts) from the mobile before changing network. 20Since the N'TR
solution intercepts the DIAMETER Update Location Request, it can respond
with the correct Diameter Update Location Answer (Reject) leading to the
expected radio error code and handset behavior. .,5  WO
2013/006805PCT/US2012/045780 The mapping table to be applied is as
follows:. In yet another embodiment of the present invention the NTR module
102 5 perthrms OTA based steering in LTE environment. There are some mobile
devices which do not maintain an SMS stack in LTE networks. Hence, they
need an applet to open an IP channel for specific events. For example, the
SIM card in the handset may detect the entry in a new PMN or handset may
restart, In such a scenario, the SIM card may open an IP channel with OTA
server. The OTA server may then request for 10a dynamic preference list.
This request is intercepted by the NTR module 102. At this stage, the NTR
module 102 sends the list of preferred networks where it wants to steer
its subscriber. Upon receiving the list, the oTA server sends relevant EF
files to the handset. In accordance with various other embodiment of the
present invention, the 
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5 NTR module 102 is also able to redirect network traffic across multiple
networks from different RAT. E.g. NTR solution can steer a roamer from LTE
to GSM or vice versa.          In the context of coexistence of LTE with
pre-LTE technology, the mobility 10 management of outbound roamers may
happen in different fashions, from a core network perspective: 6 EPS only
registration i.e. the registration is entirely happening between the MME
and HSS. 150 ET'S and non-EPS registration for CSFB and/or Single Radio
Voice Call Continuity (SRVCC) i.e. the registration happens between the
MME-HSS and MSC/VI:R-1ER. tion-EPS registration i.e. the registration
happens between the MSCNLR HLR and the SGSN-EILR. 20        It should be
noted that while CSFB makes the call happen on the CS-domain, an advantage
of the SRVCC is to provide the possibility of a Voice over LTE to fall back
to 2G13G without disruption to the CS-do ain, or loss of conversation, in
case of an LTE loss of radio coverage. One challenge of the previous
steering solution is 25to identify the current registration status of the
subscriber. In other words, the NTR  solution determines whether the
subscriber is attached to an E-UTRAN or UTRAN/GERAN network access.
This information is required to correctly apply the rejection principles
linked to the observed GSM UL, In some cases, GSM UL may happen for
combined 5 EPS/Non-EPS registration but also as a standalone scenario, in
case of MO/MT call occurring under a new coverage area, it is theretbre
required to identify in the scenario of the subscriber as a GSM UL does not
provided any information. In specific scenario of 'Circuit-Switched
Fallback' (CSFB), the legacy (GSM) 10 and evolved core network protocol
(LTE), MAP and Diameter, respectively coexist. When a registration process
including CSFB happens, the order of messages observed at HSS/FILR is fully
determined, The GSM UL registration only happens after a successful
Diameter UL procedure (ULR/ULA). In other words, observed messages will
follow the sequence: 
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15 I. Diameter ULR Diameter ULA (assumed successful) 3. GSM UL 4. ISD/ISD
ACK 205. GSM Lit ACK Now if standard SoR is applied on MAP it would mark
the Diameter registration as successful but with failure on non-EPS domain.
This would lead to ineffective SoR or new steering attempts but with
counter rules associated with the 25 EPS domain and not the GSM domain,
This misleads the NTR module that would assume a possible manual
registration of the subscriber. The observed behavior will  vary on handset
type (data- or voice-centric), but would be likely to end up in an
ineffective steering of roaming action. It should be obvious for a person
skilled in the art that an independent MAP  5 based NTR platform is likely
to interfere with the MAP message as it would be unaware of a previous
Diameter registration. This would affect negatively the user experience at
a time of a call activity. Hence, the NTR solution of the present invention
is enhanced with Diameter-handling capabilities like the NTR. solution must
have information about the two sets of registration procedures (Diameter
and MAP). 10 
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in accordance with an embodiment of the present invention, the NTR module
102 in such case performs SoR. by first observing a registration process of
the subscriber in VPIVIN 108. Thereafter, the NTR module 102. identifies
the subscriber's registration on either an urE network or a GSM network. In
case of registration at  15 GSM network, NTR module 102 further identifies
whether the roamer's registration is due to loss of LTE coverage or due to
CSFB. If registration is due to loss of LIE coverage, then NTR module 102
sends messages to the MME 116 to induce a re registration attempt by the
subscriber to another visited network. 20However, in order to check for
above-mentioned conditions, the NTR module gains some knowledge about the
registration.          Firstly, the NTR module 102 determines whether
roamer 106 is attached to an UTE or pre-LTE network. For this, if NTR
module 102. observes Diameter ULR (and 25the corresponding interface S6a),
then it can be deduced that roamer 106 is on LIE  network. Similarly, if
NTR module 102 observes GPRS UL or a Diameter message on the S6d SGSN-HSS
interface, then the roamer 106 is on pre-LTE (or GSM) network, Secondly,
the NTR module 102 identifies whether observed MAP messages  5 are related
to CSFI3 activity initial registration or at MO/MT call activity) or a
regular registration in a legacy (Le, 2G/30) network due to a lack of LTE
radio coverage or LTE roaming agreement.          Different approaches may
be used for identify these cases - their application 10will depend on the
information found in the MAP/Diameter signaling, which depends on the
Release implemented. A first set of parameter that is maintained by the
system:               - A timer (T-ULR) will be started after each allowed
Diameter ULR.on 15S6a. The timer is maintained per subscriber. 
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A timer (T-GPRS-UL) will be started after each allowed GPRS UL. (or
Diameter ULR on S6d). The timer is maintained per subscriber. A timer
(T-GSM-UL) will be started after each allowed GSM UL. The timer is
maintained per subscriber. 20        A second set of information is based
on the observation of specific fields in the MAP message e.g. CSMO flag GSM
UL, CSMT flag in GSM UL, EPS info in GPRS UL, etc,         A third set of
information is based on active subscriber state polling. The NTR solution
of the present invention sends MAP PSI message to the last known VLR or
Diameter InsertSubscriberData Request (IDR) to the last known MME for
determining the current subscriber state.       The NTR solution of the
present invention is also able to check content of Cancellation message
(Diameter CaneelLocation Request (CLR) or MAP CaneelLocation (CL), and more
precisely the Cancellation Type.       In case the NTR module finds that
roamer is within the LTE network, it then validates via a timing condition
or message content whether the registration is expected to be related to a
CSFB or an actual loss of coverage.                  If the timer value is
below a configurable threshold, it can be expected 15the GSM UL relates to
a CSPB registration. If the timer value is above a configuration, it can be
expected the GSM UL related to loss of coverage. However, the timing
condition may be overruled by specific messaging fields (e,g. CSMO flag) or
by implementing a polling mechanism which informs that the subscriber 20is
currently busy in a call or still attached to the EPS domain. With above
intelligence, an operator can deploy the NTR solution in multiple
combinations, as shown in the table below.  MAP Module  
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Passive Yes  Yes 17         It will be apparent to a person skilled in the
art, that the present invention can also be applied to Code Division
Multiple Access (CDMA)/ American National Standards Institute 4 41D
(ANSI-41D), and various other technologies such as, but  5 not limited to,
VoIP. WiF1, 3GSM and inter-standard roaming. In one exemplary case, a CDMA
outbound roamer travels with an HPMN CDMA handset. In another exemplary
case, the CDMA outbound roamer travels with an HPMN GSM SIM and a GSM
handset. In yet another exemplary case, GSM outbound roamer travels with an
HPMN CDMA RUIM and a CDMA handset. To support these variations, system 100
10 will have a separate SS7 and network interfaces, corresponding to both
the HYMN and VPMN networks. It will also be apparent to a person skilled in
the art that these two interfaces in different directions may not have to
be the same technologies. Moreover, there could be multiple types of
interface in both directions. 15An exemplary list of the mapping between
GSM MAP and ANSI-41.D is described in the table below as a reference.
The present invention can take the fbrm of an entirely hardware embodiment,
an entirely software embodiment, or an embodiment containing both hardware
and software elements. In accordance with an embodiment of the present
invention, software, including but not limited to, firmware, resident
software, and microcode, 5implements the invention.        Furthermore, the
invention can take the form of a computer program product, accessible from
a computer-usable or computer-readable medium providing program code for
use by, or in connection with, a computer or any instruction execution  10
system. For the purposes of this description, a computer-usable or computer
readable medium can be any apparatus that can contain, store, communicate,
propagate, or transport the program for use by or in connection with the
instruction execution system, apparatus, or device. 15The medium can be an
electronic, magnetic, optical, electromagnetic, infrared, or semiconductor
system (or apparatus or device) or a propagation medium. Examples of a
computer-readable medium include a semiconductor or solid state memory,
magnetic tape, a removable computer diskette, a random access memory (RAM),
a read-only memory (ROM), a rigid magnetic disk and an optical disk.
Current 20 examples of optical disks include compact disk. - read only
memory (CDROM), compact disk - read/write (CD-R/W) and Digital Versatile
Disk (DVD). 
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The components of present system described above include any combination of
computing components and devices operating together, The components of the
25present system can also be components or subsystems within a larger
computer  system or network. The present system components can also be
coupled with any number of other components (not shown), such as other
buses, controllers, memory devices, and data input/output devices, in any
number of combinations, In addition, any number or combination of other
processor-based components may be carrying out 5the functions of the
present system.        It should be noted that the various components
disclosed herein may be described using computer aided design tools and/or
expressed (or represented), as data and/or instructions embodied in various
computer-readable media, in terms of their  10 behavioral, register
transfer, logic component, transistor, layout geometries, and/or other
characteristics. Computer-readable media in which such formatted data
and/or instructions may be embodied include, but are not limited to,
non-volatile storage media in various forms (e.g., optical, magnetic or
semiconductor storage media) and carrier waves that may be used to transfer
such formatted data and/or instructions 15through wireless, optical, or
wired signaling media or any combination thereof,
-Unless the context clearly requires otherwise, throughout the description
and the claims, the words "comprise," "comprising," and the like are to be
construed in an inclusive sense as opposed to an exclusive or exhaustive
sense; that is to say, in a  20 sense of "including, but may not be limited
to." Words using the singular or plural number also include the plural or
singular number respectively. Additionally, the words "herein,"
"hereunder," "above," "below," and words of similar import refer to this
application as a whole and not to any particular portions of this
application. When the word "or" is used in reference to a list of two or
more items, it covers all of the  following interpretations: any of the
items in the list, all of the items in the list and any combination of the
items in the list. The above description of illustrated embodiments of the
present system is not  5 intended to be exhaustive or to limit the present
system to the precise form disclosed. While specific embodiments of, and
examples for, the present system are described herein tbr illustrative
purposes, various equivalent modifications are possible within the scope of
the present system, as those skilled in the art will recognize. The
teachings of the present system provided herein can be applied to other
processing 10 systems and methods. They may not be limited to the systems
and methods described above.          The elements and acts of the various
embodiments described above can be combined to provide further embodiments.
These and other changes can be made in 
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15light of the above detailed description. Other 'Variations Provided above
for the edification of those of ordinary skill in the art, and not  20 as a
limitation on the scope of the invention, are detailed illustrations of a
scheme for proactive roaming tests, discoveries of roaming partner services
and discoveries of frauds in roaming using simulated roaming traffic.
Numerous variations and modifications within the spirit of the present
invention will of course occur to those of ordinary skill in the art in
view of the embodiments that have been disclosed. For 25example, the
present invention is implemented primarily from the point of view of  GSM
mobile networks as described in the embodiments. However, the present
invention may also be effectively implemented on GPRS, 3G, CDMA, WCDMA,
WiMax etc., or any other network of common carrier telecommunications in
which end users are normally configured to operate within a "home" network
to which they 5normally subscribe, but have the capability of also
operating on other neighboring networks, which may even be across
international borders.        The examples under the system of present
invention detailed in the illustrative examples contained herein are
described using terms and constructs drawn largely  10 from GSM mobile
telephony infrastructure. However, use of these examples should not be
interpreted as limiting the invention to those media. The system and method
can be of use and provided through any type of telecommunications medium,
including without limitation: (i) any mobile telephony network including
without limitation GSM, 3GSM, 3G, CDMA, WCDMA or GPRS, satellite phones or
other  15 mobile telephone networks or systems; (ii) any so-called WiFi
apparatus normally used in a home or subscribed network, but also
configured for use on a visited or non home or non-accustomed network,
including apparatus not dedicated to telecommunications such as personal
computers, Palm-type or Windows Mobile devices; (m) an entertainment
console platform such as Sony Playstation, PSP or other apparatus that are
capable of sending and receiving telecommunications over home or non-home
networks, or even (iv) fixed-line devices made for receiving
communications, but capable of deployment in numerous locations while
preserving a persistent subscriber id such as the eye2eye devices from
Dlink; or telecommunications equipment meant for voice over IP
communications such as those 25 provided by Vonage or Packet8.         In
describing certain embodiments of the system under the present invention,
this specification follows the path of a telecommunications call, from a
calling party to a called party. For the avoidance of doubt, such a call
can be a normal voice call, in 5 which the subscriber telecommunications
equipment is also capable of visual, audiovisual or motion-picture display.
Alternatively, those devices or calls can be for text, video, pictures or
other communicated data. 
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In the foregoing specification, specific embodiments of the present
invention 10 have been described. However, one of ordinary skill in the art
will appreciate that various modifications and changes can be made without
departing from the scope of the present invention as set forth in the
claims below. Accordingly, the specification. and the figures are to be
regarded in an illustrative rather than a restrictive sense, and all such
modifications are intended to be included within the scope of present 15
invention. The benefits, advantages, solutions to problems, and any
element(s) that may cause any benefit, advantage, or solution to occur, or
to become more pronounced, are not to be construed as a critical, required,
or essential feature or element of any or all of the claims.  WO
2013/006805PCT/US2012/045780 APPENDIX Acronym4 Description  3GThird
generation of mobile  ACMISUP Address Completion Message  ANM ISUP Answer
Message  ANSI-41American National Standards institute 441 ATI Any Time
Interrogation   BCSM BSC BOIC BOIC-EX-Home 
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CAMEL CAP CB  Bask Call State Model Base Station Controller Barring
Outgoing International Calls Barring Outgoing International Calls except to
home country Customized Application for Mobile Enhanced Logic Camel
Application Part Call Barring  CCCountry Code CDMACode Division Multiplexed
Access CdPACalled Party Address CDRCall Detail Record CF Call  Forwarding
CgPACalling Party Address CICCircuit Identification Code  CLICalling LMe
Identification  
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CSDCircuit Switched Data  CSI .Camel Subscription Information
DPCDestination Point Code DSDDelete Subscriber Data  DEA DTMF ERB  EU  FPMN
FTN  Diameter Edge Agent  Diameter Routing Agent   Dual Tone
Multi-Frequency CAP Event Report Basic call state model    European Union
- Friendly Public Mobile Network  Forward-To-Number  

yoke.yee
Rectangle



GLRGateway Location Register GGSNGateway GPR.S Support Node C-IMSC Gateway
MSC GMSC-FGMSC in FPMN GMSC-HGMSC in IIPMN GPRS General Packet Radio System
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ITTranslation Type UD User Data UDHUser Data Header User  Data Header
Indicator  USSDUnstructured Supplementary Service Data VASValue Added
Service VIPVery Important Person VLRVisited Location Register FFMN VLR
VIR-HHPMN VLR VLR-VVPMN VLR VMSCVisited Mobile Switching Center VoIPVoice
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US'User Service Information WAPWireless Access Protocol 27  Technical
references between the EPC based PLMN and the packet data3GPP TS 29.061
network  Between BSF and FISS Between BSIF and SLF Between BSF and NAP
Between BSF and Zn Proxy 3GPP TS 29.109 & TS 33.220 3GPP TS 29.109 & TS
33.220 3GPP TS 29.109 & TS 33.220 3GPP IS 29,109 & TS 33,220  28  
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Between the 3GPP AAA Server/Proxy and the ePDG 3GPP TS 23402 Between the
3GPP AAA Server and the HSS3GPP TS 23402 Between a trusted non-3GPP IF
access and the3GPP TS 23402 3GPP AAA Server/Proxy Between the 3GPP AAA
Server and the HA3GPP TS 23402  WO 2013/006805PCT/US2012/045780 I claim:
1. A method for redirecting roaming network traffic in an LTE network, the
5method comprising: observing a registration process of a subscriber in a
visited network;        upon successful registration, sending one or more
messages to the visited network to induce a re-registration attempt by the
subscriber to another visited network. 102. The method of claim 1, wherein
the one or more messages are one of1DR message and Diameter CancelLocation
Request (CLR.) message. 
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3. The method of claim 1, wherein sending one or more messages comprises
sending a list of preferred visited networks to the subscriber while being
in the visited network, to induce a re-registration attempt by the
subscriber to another 15visited network. 4. The method of claim 3, wherein
the list of preferred visited networks is sent in response to an applet on
subscriber's handset being able to detect one of roaming, network
registration change, handset start, or activation timer, and opening a
communication channel to get the list of networks. 205. The method of claim
1, wherein the registration process is executed between an MME in. the
visited network, and IBS of a home network of the subscriber. 6. The method
of claim 1, wherein the one or more messages are sent to an MME
corresponding to the subscriber's visited network.          7. A method for
redirecting roaming network traffic in an LTE network, the 25method
comprising:        intercepting a. Diameter registration request of a
subscriber in a visited network; and  sending a Diameter Update Location
Answer (Reject) message to the visited network, wherein the Diameter Update
Location Answer (Reject) message results in an error code.          8. The
method of claim 7, wherein the error code is one of code 11, code 12, 5code
13, code 14, code 15, code 17, and code 19. 9. A method for redirecting
roaming network traffic in one or more telecommunication networks, the
method comprising: observing a registration process of a subscriber in a
visited network; identifying the subscriber's registration on at least one
of an LTE 10network or a GSM network;        for registration at the GSM
network, identifying whether the registration is due to loss of LTE
coverage or CSFB; and 
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if registration is due to loss of LTE coverage, then sending one or more
messages to the visited network to induce a re-registration attempt by the
15subscriber to another visited network, 10. The method of claim 9 further
comprising rejecting the subscriber's registration invoking a radio
technology change from LTE to GSM.     11. The method of claim 9, wherein
the subscriber's registration is dual registration for CSFB, over LTE
network for data access and GSM network 20fur voice access. 12. The method
of claim 9 further comprises discriminating between subscriber's dual
registration or consecutive registration, by analyzing the signalling
pattern.          13. A system for redirecting roaming network traffic in a
telecommunication 25network, the system comprising;         an NTR module
that observes a registration process of a subscriber in a visited network;
the NTR module further sends one or more messages to the visited network to
induce a re-registration attempt by the subscriber to another visited
network. 514. The system of claim 13, wherein the NTR module sends one or
more message post successful registration of the subscriber in the visited
network, 15. The system of claim 13, wherein the NTR module sends one or
more messages prior to successful registration of the subscriber in the
visited network. 1016. The system of claim 13, wherein the NTR module sends
one of 1DR message and Diameter CancelLocation Request (CLR) message. 17.
The system of claim 13, wherein the NTR module sends a list of preferred
visited networks to the subscriber while being in the visited network, to
induce a re-registration attempt by the subscriber to another visited
network. 
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1518, The system of claim 13, wherein the NTR module:        identifies the
subscriber's registration on at least one of an LTE network or a GSM
network;       for registration at the GSM network, identifies whether the
registration is due to loss of LTE coverage or CSFB; and 20if registration
is due to loss of I.:TE coverage, then send one or more messages to the
visited network to induce a re-registration attempt by the subscriber to
another visited network. 19. The system of claim 13, wherein the
registration process is executed between an MME in the visited network, and
HSS of a home network of the subscriber.  20. The system of claim 13,
wherein the NTR module sends one or more messages to an MME corresponding
to the subscriber's visited network.    21. The system of claim 13. wherein
the NTR module rejects the subscriber's registration in the visited network
invoking a radio technology change from 5LTE to GSM, 
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