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DEACTIVATING A NETWORK LINK AT A HOME LOCATION REGISTER {HLR}
BASED ON A RESQURCE

BACKGROUND

[0601] Generally, telecommunications networks utilize Signaling System
No. 7 {(887) signaling to control nelwork services and capabilities, including
services and capabilities on fixed communication networks and mobile
communication networks. For mobile communication networks (e.g., celivlar
communication networks based on GSM, TDMA, or COMA), Home Location
Registers (HLRs) are utilized by mobile network operators to maintain a database
of subscribers for their Mobile Switching Centers (MSCs) and the geographic
coverage areas those MSCs service. A Visitor Location Register (VLR), on the
other hand, mainiains for a particular MSC a database of subscribers roaming
within that particular MSC's geographic coverage area. During mobile network
operations, SS87 signals are generally communicated between HLRs, VLRs, and
other network entities over network links and through Signal Transfer Points
{(8TPs), which are responsible for rouling 887 signals within a

telecommunications network.

BRIEF DESCRIPTION OF THE DRAWINGS

10602] Certain examples are described in the following detailed description
in reference to the following drawings.

[0003] FIG. 1 Hlustrates an example HLR system.

10404] FiGs, 2 and 3 illustrate example computer systems operating
example HLRs.

[0005] FiGs. 4-7 illustrate example methods for deaclivaling a set of
network links at a HLR system.
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DETAILED DESCRIPTION OF SPRCIFIC EXAMPLES

{00086] When overloaded (e.g., due o lack of resources), traditional Home
Location Register (HLR) sysiems often address the overload by discarding
received network messages {e.g., HLR messages), increasing their buffer for
recaiving network messages, or reduce the size of responsive network
messages. These traditional solutions typically address the issue but ultimatsly
resuit in degraded HLR services, which in tumn translates to poor service o
subscribers.

10607] This disclosure describes example techniques for deactivating a set
of network links at a Home Location Register (HLR) system based on the status
of a resource associated with the HLR system. As used herein, resources
associated with a HLR system can include ones that are utilized, or merely
available to, the HLR system. Examples of resources associated with a HLR
system include, without limitation, a processor {(e.g., CPU load), memory (e.g.,
primary or secondary memory usage), dala storage device, a network connection
{e.g., Signal System No. 7 link), or software (e.g., operating system or software
application instance) of the HLR system. By deactivating the set of network links
at the HLR system, various examples described herein can force a remole
network entity (2.g., a Signal Transfer Point [STP]) that is sending network traffic
to the HLR system {o divert the network traffic away from the HLR system (e.g.,
to ancther HLR system). in this way, various examples may enable fallover of
HLR services between HLR systems having synchronized HLR data based on a
status of a resource associated with the HLE system, and may subsequently
facilitate restoration of HLR functionality at a HLR system based on a changed
status of the resource. Accordingly, various examples can permit the HLR system
o address overioad issues without need for the remote network entity {e.g., the
STP) to be aware of the HLR system’s resource conditions.

[0008] Various exampies described herein can be used to miligate the
impact a resource associated with a HLR system has on the HLR system’s
parformance or functionality, particularly with respect o HLR services. According
{0 some examples, a HLR system, having a set of network links established with

a remote network entity (e.q., a Signal Transfer Point [STP]), monitors the status
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of a resource associated with the HLR system. Based on the monitoring, the HLR
system can identify an actual or potential issue at HLR system when a condition
{e.q., defined by an administrator of the HLR system) is satisfied. For instance,
the condition may be satisfied when the status of a resource indicates that s
usage exceeds a threshold vaiue defined by the condition.

106091 When an actual or potential issue is identified {e.g., delected) by the
HLR system in this manner, the HLR systermn can inactive the set of network links
at the HLR system. In doing so, the HLR system can force the remote network
entity {e.q., the STP) on the opposite end of the set network links {o divert {(e.g.,
route or reroute) network messages criginally intended for the HLR system to
ancther HLR system. In some examples, the other HLR system to which the STF
diverts network messages is one having {e.g., having access o) HLR data similar
to that the HLR system has. In some examples, the HLR dala belween the HLR
system and the other HLR system is synchronized. For some examples, when
the HLR system determines a second condition is satisfied, such as the identified
issue being resolved or no longer prasent {8.g., the first condition is no longer
salisfied), the HLR system reactivates the set of nebwork links with the remote
network entity.  Upon reactivating the set of network links, the remote network
entity may resume sending network fraffic {0 the HLR system.

106101 An example issue thal may be identified by an HLR system can
include a reduction in the number of active links between the HLR and a remotle
network entity {(e.g., an STP), while the network traffic flow over the remaining
active links in the set is maintained by the remote network entity (which may not
be aware of the issue at the HLR system). The reduction in the number of active
links may, for example, be caused by a network cable being severed, a faully
network link, or operafor negligence. Inactivating the set of links af the HLR
system when the issue of reduced number of active links is identified can assist
the HLR system in avoiding overicad situations, such over ulilizing the set of
network links {(e.g., cause them o reach maximum capacity). Overulilization of
the set of network links can cause the HLR systemn, or the remote network entity,
to discard nelwork messages (e.g., HLR message) in an effort to maintain at least

partial HLR funclionality at the HLR systermn, bul at the expense of providing
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unreliable HLR service {e.q., telecom subscribers being managed by the HLR
being without telecommunications service).

10611] Anocther example issuse that may be identified by an HLR system
described herein can include where a software application instance on the HLR
system handling HLR messages becomes non-functional (e.g., is unresponsive
o HLR messages), the amount of HLR messages by the HLR system {e.g., being
sent to the HLR system by an STR) remains the same, and, as a resulf, one or
more other software application instances thal remain functional on the HLR
system have to compensats {i.e., handle more HLR traffic because there are less
functional software application instances available). Inactivating the set of links
at the HLR systermn when this issue is identified {(e.g., detect), the HLR system can
avoid the software application instances being overloaded, which can resuitin the
response time for HLR messages 1o increase and HLR messages to be discarded
by the HLR system.

10612] FIG. 1 iHustrates an example HLR system 100, As shown, the HLR
system 100 includes a communications module 102, a resource status module
104, a condilion determination module 1086, and a network link control module
108, Depending on the example, the HLR systermn 102 may comprise one or more
servers, which may be operating on, or implemented using, one or more cloud-
based resources, such as a Syslem-as-a-Service (Saal8), Platform-as-a-Service
(Paa&), or infrastructure-as-a-Service (IaaS). For some examples, the
cormponents or the arrangement of components in the HLR system 100 may differ
from what is depicted in FIG. 1. Additionally, in some examples, the HLR system
100 is associaled with at least another HLR systern such that the HLR system
100 and the other HLR system synchronize their HLR data {e.g., home subscriber
information). In this way, the HLR systern 100 and the other HLR system can
provide each other geo-redundancy. For instance, where the HLR system 100
deaclivaies, at the HLR system 100, a set of network links previously established
between the HLR system 100 and a TP, the 8TF may be forced to divert {e.q.
route or reroute) the HLR network traffic originally intended Tor the HLR system

100 o the other HLR system, thersby providing redundancy.
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10613] As used herein, modules and other componenis of various
examples may comprise, in whole or in part, machine-readable instructions or
electronic circuiiry. For instance, a module may comprise computer-readable
instructions executable by a processor to perform one or more functions in
accordance with various examples described herein.  Likewise, in another
instance, a module may comprise elecironic circuitry to perform one or more
functions in accordance with various examples described herein. The elements
of a module may be combined in a single package, maintained in several
packages, or maintained separatsly.

10614] The communications module 102 may facililale establishing a set
of network links (g.9., network connections) between the HLR system 100 and a
Signal Transfer Point (STP). The set of network links may carry network traffic
from the STP o the HLR system 100, and may carry network traffic from the HLR
system 100 to the STP. Additionally, the set of network links may include a Signal
System No .7 {(887) link, which can permit 887 network traffic communicated
over telecommunications networks to be communicated between the HLR system
100 and STP. For example, over the set of nelwork links, the HLR system 100
may receive network messages, such as HLR request messages, and may send
natwork messages, such HLR response messages. The set of network links may
also include Siglran.  According to some examples, the HLR system 100
maintaing a database of subscriber information for home subscribers {(e.g., home
mobile phone subscribers) associated with a particular mobile network and
geographic coverage area. Such subscriber information can include a profile for
a home subscriber, which may describe a service, fealure, slaius, or current
iocation associated with the home subscriber. HLR messages received by the
HLR system 100 over the set of network links, or responses o such HLR
messages over the set of network links, may permit a remote network entities
{e.g., Vistior Location Registers or a Mobile Swiiching Center) lo access
subscriber information being maintained by the HLR system 100,

[0615] The resource status module 104 may facilitate determining a status
of a resource of the HLR system 100. In some examples, the resource status

module 104 initially determines a first status of the resource of the HLR system
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100 {atf a first ime) and then later determines a second status of the resource of
the HLR system 100 {at a second time). The first status at the first time may be
used by the condition delermination module 106 to initially determine when a
resource issue exists in the HLR system 100, and the second siatus at the second
fime may be used by the condition determination module 106 to later determing
when the resource issue no longer exists in the HLR system 100.

[04186] The status of a resource can include an operational status of the
raesource, such as the resource is active {e.g., presently operating), inactive (s.qg.,
not presently operating), suspended, degraded {e.q., pariially operating),
malfunctioning {e.q., operating with errors present), and the like. The status of
the resource can include the operational load of the resource (2.g., network link
is operating at or below maximum operational capacity), and the quality at which
the resource is operating {e.g., operational quaiity is optimal or less than oplimal).
{06171 The condition determination module 106 may faciiitate determining
whether a condition is satisfied based on a status of a resource of the HLR system
100. As described herein, the status of the resource may be the determined by
the resource status module 104, in some exampleas, the condition determination
module 106 initially determines whether a first condition is satisfied based on a
first status of the rescurce, as determined by the resource status module 104 at
a first ime. For those examples, the condilion determination module 1068 may
later determine whether a second condition is satisfied based on a second status
of the rescurce, as determined by the resource status module 104 at a second
time. Satisfaction of the first condition based on the first status of the resource
may delermine that a resource issug exists in HLR system 100, and satisfaclion
of the second condition based on the second status of the resource may indicate
that the resource issue has been resolved or no longer exists. Depending on the
example, a condition may be associated with a particular set of resources of the
HLR system 100, and can indicaie whether an issue exists with respect o the set
of resources. A condition may comprise a threshold value, which when met or
exceeded, indicates the existence, non-existence, or resolution of a resource

issue.



WO 2016/122734 PCT/US2015/057291

10018] The network link control module 108 may facilitate deaclivating a
set of network links at the HLR system 100 (e.g., established at the HLR system
100 by the communications module 102}, and may facililale deactivating if a
condition is determined {0 be satisfied by the condition determination module 1086,
Additionally, the network link control module 108 may facilitate deactivaling a set
of network links at the HLR system 100 if a first condition is delermined o be
satisfied by the condition determination module 106, and may facilitale
reactivating the set of network links at the HLR system 100 {after the set of
network links have been deactivated based on the first condition) if a second
condition is determined {o be satisfied by the condition delermination module 106.
As described herein, a first condition may be determined to be satisfied based on
a first status of a resource of the HLR system 100 and, subsequently, a second
condition may be determined to be salisfied based on a second status of the
resource of the HLR system 100. In some examples, the second condition
comprises the first condition no longer being satisfied, which may indicate the
issue initially identified (e.g., detected) by the first condition has been resolved or
no longer exists.

0019 FiG. 2 illustrates an example computer systemn 200 operating an
example HLR. As shown, the computer system 200 includes a computer-
readable medium 202, a processor 204, and a communications inferface 208. In
various examples, the components or the arrangement of compoenenis of the
compuier systern 200 may differ from what is depicted in FIG. 2. For instance,
the computer systern 200 can include more or less componenis than those
depicted in FIG. 2.

106207 The computer-readable medium 202 may be any electronic,
magnetic, optical, or other physical storage device that stores execulable
instructions. For example, the computer-readable medium 202 may be a
Random Access Memory (RAM), an Electricaliy-Erasable Programmable Read-
Only Memory (EEPROM), a storage drive, an optical disc, or the like. The
computer-readable medium 202 can be encoded 1o store exscutabls instructions
that cause the processor 204 o perform operations in accordance with various

examples described herein. In various examples, the computar-readable medium
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202 is non-transitory.  As shown in FIG. 2, the computer-readable medium 202
includes Home Location Register (HLR) instructions 208, establishing network
iinks instructions 210, determining resource status instructions 212, determining
satisfaction of condition instructions 214, and deactivating network links
instructions 216.

(0021} The processor 204 may be one or more central processing units
(CPUs), microprocessors, or other hardware devices suitable for refrieval and
execution of one or more instructions stored in the computer-readable meadium
202. The processor 204 may fetch, decode, and execute the instructions 208,
210, 212, 214, and 216 to enable the computer system 200 to perform operations
in accordance with various examples described herein. For some examples, the
processor 204 may include one or more electronic circuits comprising a number
of elecironic components for performing the functionality of one or more of the
instructions 208, 210, 212, 214, and 216.

10622] The communications interface 206 may facilitate communication
between the computer system 200 and a remote network entily, such as a
Signal Transfer Point (§TP), over a communications network, such as a Signal
Systern No. 7 network or the like. For instance, instructions 208, 210, 212, 214,
or 216 can cause the processor 204 10 send or receive network traffic through
the communications interface 206,

[0023] The HLR instructions 208 may cause the processor 204 to operate
a HLR at the computer system 200. Accordingly, the HLR instructions 208 may
cause the processor 204 to support such HLR functionality as maintaining
subscriber information associated with a home subscriber, and providing such
information to remote network entities (e.q., Visitor Location Registers [VLRs]).
The establishing network links instructions 210 may cause the processor 204 to
establish & set of network links between the HLR operating at the computer
system 200 {(e.g., by the HLR instructions 208} and a Signal Transfer Point (STP).
As described herein, the set of network links may permit the HLR o receive
network traffic from the STP, such as HLR messages.

[0024] The determining resource slatus instructions 212 may cause the

processor 204 o determine a stalus of a resource of the computer system 200.
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Examples of resources associated with the computer system 200 can include,
without limitation, the processor 204 of the computer system 200, memaory of the
computer system 200 {e.q., Random Access Memory), data storage device of the
computer systermn 200, a network link between the HLR and a remote network
entity (e.q., Signal System No. 7 link between the HLR and an STP), or software
operating on the computer system 200 {(e.qg., a HLR software application
instance). In some instances, the resource may be a network link in the set of
network links established by the establishing network links instructions 210.
[0625] The determining satisfaction of condition instructions 214 may
cause the processor 204 to determing whether a condition is satisfied based on
the status determined by the determining resource status instructions 212. The
condition may be one associated with the resource for which the status is
determined. Additionally, when satisfied, the condition may indicate the existence
of an issue with respect 1o the resource, which may cause the computer system
200 to deactivate the set of network links established by the establishing network
finks instructions 210,

10626] The deactivating network links instructions 216 may cause the
processor 204 to deactivate the set of network links if the condition is determined
{o be satisfied by the delermining satisfaction of condition instructions 214, In
various examples, the set of network links is deactivated temporarily and remains
deactivated until such time as the issue dentified (e.g., detected) by the condition
ng longer exists or is resolved.

{06271 FiG. 3 illustrates an example computer system 300 operating an
example HLR. As shown, the computer system 300 includes a computer-
readable medium 302, a processor 304, and a communications interface 306, In
various examples, the components or the arrangement of componenis of the
computer system 300 may differ from what is depicted in FIG. 3. For instance,
the computer system 300 can include more or less components than those
depicted in FIG. 3.

[0028] As described herein, the computer-readable medium 302 may be
any slectronic, magnstic, oplical, or other physical storage device that stores

exacutable instructions. The computer-readable medium 302 can be encoded to
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store executable instructions that cause the processor 304 o perform operations
in accordance with various examples described herein. In varicus examples, the
computer-readable medium 302 is non-transitory.  As shown in FIG. 3, the
computer-readable medium 302 includes Home Location Register (HLR)
instructions 308, establishing network links instructions 310, determining
resource first status instructions 312, determining satisfaction of first condition
instructions 314, deaclivating network links instructions 318, determining
resource second status instructions 318, determining satisfaction of second
condition instructions 320, and reactivating network links instructions 322.
[0024] As also described herein, the processor 304 may be one or more
central processing units (CPUs), microprocessors, or other hardware devices
suitable for retrieval and execution of one or more instructions stored in the
compuler-readable medium 302. The processor 304 may fetch, decode, and
execute the instructions 308, 310, 312, 314, 316, 318, 320, and 322 to enable the
computer system 300 to perform operations in accordance with various examples
described herein. For some examples, the processor 304 may include one or
more electronic circuits comprising a number of electronic components for
parforming the funclionality of one or more of the instructions 308, 310, 312, 314,
316, 318, 320, and 322.

[0034] As described herein, the communications interface 306 may
facilitate communication between the computer system 300 and a remote network
entity, such as a Signal Transfer FPoint (STF), over a communications network,
such as a Signal System No. 7 nefwork or the like. For instance, instructions 308,
310, 312, 314, 316, 318, 320, and 322 can cause the processor 304 to send or
receive network traffic through the communications interface 306,

[0631] The HLR instructions 308 may cause the processor 304 {o operate
a HLR at the computer system 300. Accordingly, the HLR instructions 308 may
cause the processor 304 o support such HLR funclionality as maintaining
subscriber information associated with a home subscriber, and providing such
information to remote network entities {e.g., Visitor Location Registers [VLRs]).
The establishing network links instructions 310 may cause the processor 304 o

establish a set of network links between the HLR coperating at the computer
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system 300 {e.g., by the HLR instructions 308} and & Signal Transfer Point (STP).
As described herein, the set of nelwork links may permit the HLR {0 receive
network raffic from the 8TP, such as HLR messages.

[0032] The determining resource first status instructions 312 may cause
the processor 304 to determine a first status of a rescource of the computer system
300. As described herein, examples of resources associated with the computer
system 300 can include, without limitation, the processor 304 of the computer
system 300, memory of the compuler system 300 (2.g., Random Access
Memory), data storage device of the computer system 300, a network link
between the HLR and a remotle network entity (e.g., Signal System No. 7 link
between the HLR and an STP), or software operating on the compuler system
300 {e.g., a HLR software application insiance).

106331 The delermining satisfaction of first condition instructions 314 may
cause the processor 304 to determine whsther a first condition is satisfiad based
on the first status determined by the determining resource first status instructions
212. The first condition may be one associated with the rescurce for which the
first status is delermined. Additionally, when satisfied, the first condition may
indicate the existence of an issue with respect {0 the resource, which may cause
the computer system 300 to deactivate the set of network links established by the
establishing network links insiructions 310.

[0034] The deactivating network links instructions 316 may cause the
processor 304 io deactivalte the sel of network links i the first condition is
determined to be satisfied by the determining satisfaction of first condition
instruclions 314. The set of network links is deactivated temporarily and remains
deactivated untll such time as the issue identified {e.g., detected) by the first
condition no longer exists or is resolved. This is described below with respect to
instructions 318, 320, and 322,

[0035] The determining resource second slaius instructions 318 may
cause the procassor 304 {o delerming a second status of a resourca of the
computer system 200, The rescurce for which the second status is determined
may be the same as the resource for which the first status was determined by the

determining resource first status instructions 312,
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[04386] The determining satisfaction of second condition instructions 320
may cause the processor 304 {o determine whether a sscond condition is
satisfied based on the second status determined by the determining resource first
status instructions 312, The second condition may be one associated with the
resource for which the second status is determined. Additionally, when satisfied,
the second condition may indicate the non-existence or resolution of the issue
identified {(e.g., delecled) by the satisfaction of the first condition, which may
cause the computer system 300 o reactivate the set of network links that were
previously deactivated by the deactivating network links instructions 316.

10637] The and reaclivating network links instructions 322 may cause the
processor 304 o reactivate the set of network links the second condition is
determined to be satisfied by the determining satisfaction of second condition
instructions 320. As described herein, the set of nelwork links that are reactivated
may have been previously deactivaled by the deactivating network links
instructions 316.

[0038] FIG. 4 fllustrates an example methods 400 for deaclivating a set of
network links at a HLR system. Although execution of method 400 is described
below with reference to the HLR system 100 of FIG. 1, execution of method 400
by other suitable systemns or devices may be possible. The method 400 may be
implemented in the form of executable instructions stored on a compuler-
readable medium or in the form of electronic circuitry.

[0638] in FIG. 4, method 400 begins at block 402, with the HLR system
100 establishing a set of network links between the HLR system 100 and a 5TP.
At block 404, the HLR system 100 delermines whether a condition is salisfied
based on a status of a resource of the HLR systemn 100, The condition may assist
in determining whether network traffic from the STP {0 the HLR system 100
should be diverted away from the HLR system 100 (a.g., by the STP), possibly o
another HLR system having HLR data synchronized with the HLR system 100.
Al block 408, the HLR system 100 deactivates the set of network links at the HLR
system 100 if the condition is determined {0 be satisfied at block 404,

[0040] FIG. 5 illustrates an example methods 500 for deactivaling a set of

network links at a HLR system. Although execution of method 500 is described
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below with reference 1o the HLR system 100 of FIG. 1, execution of method 500
by other suitable systems or devices may be possible. The method 500 may be
implemented in the form of execulable instructions stored on a computer-
readable medium or in the form of electronic circuitry.

{00411 in FIG. 5, method 500 begins at block 502, with the HLR system
100 establishing a set of network links between the HLR system 100 and a STP.
At block 504, the HLR systermn 100 determines a status of a resource of the HLR
system 100. At block 508, the HLR system 100 determines whether a condition
is satisfied based on the status determined at block 504. The condition may assist
in determining whether network traffic from the STP {o the HLR sysiem 100
should be diverted away from the HLR system 100 (e.g., by the STP), possibly to
another HLR system having HLR data synchronized with the HLR system 100.
Al block 508, the HLR syslem 100 deactivates the set of network links at the HLR
system 100 if the condition is determined to be satisfied at block 506.

10342] FIG. 6 lllustrates an example methods 800 for deactivating a set of
network links at a HLR system. Although execution of method 600 is described
below with reference to the HLR system 100 of FIG. 1, execution of method 800
by other suitable systemns or devices may be possible. The method 800 may be
implemented in the form of exscuiable instructions stored on a computer-
readable medium or in the form of electronic circuitry.

[0643] in FIG. ©, method 600 begins at block 802, with the HLR system
100 establishing a set of network links between the HLR system 100 and a 5TP.
At block 604, the HLR system 100 determines whether a first condition is satisfied
based on a first slalus of a resource of the HLR system 100. The first condition
may assist in determining whether network traffic from the STP o the HLR system
100 should be diverted away from the HLR systermn 100 (e.g., by the STP),
possibly to another HLR system having HLR data synchronized with the HLR
system 100. Al block 606, the HLR system 100 deactivates the sel of nelwork
finks at the HLR system 100 if the first condition is determined to be satisfied at
block 604,

[0044] Subsequently, at block 808, the HLR system 100 delermines

whather a second condition is satisfied based on a second status of the resource
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of the HLR system 100. The second may assistin determining whether the HLR
system 100 should resume receiving network traffic from the STP. At block 610,
the HLR sysiem 100 reactivates the set of network links at the HLR system 100
if the second condition is determined {o be satisfied al block 608.

[8045] FIG. 7 llustrates an example methods 700 for deactivating a set of
network links at a HLR system. Although execution of method 700 is described
below with reference 1o the HLR system 100 of FIG. 1, execulion of method 700
by other suitable systems or devices may be possible. The method 700 may be
implemented in the form of executable instructions stored on a computer-
readable medium or in the form of electronic circuilry.

100486] in FIG. 7, method 700 begins at block 702, with the HLR system
100 establishing a set of network links between the HLR system 100 and a STP.
At block 704, the HLR system 100 determines a first status of a resource of the
HLR systern 100. Alblock 708, the HLR system 100 determines whether g first
condition is satisfied based on the first status determined at block 704, The first
condition may assist in determining whether network traffic from the STP {o the
HLR system 100 should be diverted away from the HLR system 100 (e.g., by the
STP), possibly 10 another HLR system having HLR data synchronized with the
HLR system 100, Al biock 708, the HLR system 100 deactivates the set of
network links at the HLR systern 100 if the first condition is determined o be
satisfied at block 706.

10347] Subsequently, at block 710, the HLR systern 100 determines a
second status of the resource of the HLR system 100, At block 712, the HLR
system 100 determines whether a second condition is satisfied based on the
second status determined at block 710, The second may assist in determining
whether the HLR system 100 should resume receiving network fraffic from the
STP. At block 714, the HLR system 100 reactivates the set of network links at
the HLR sysiem 100 if the second condition is determined 1o be salisfied at block
712.

{00G48] in the foregoing description, numerous details are set forth 1o
provide an understanding of the subject disclosed hersin.  However,

implementations may be practiced without some or all of these delails. Other
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implementations may include modifications and varations from the details
discussed above. |t is inlended that the appended claims cover such

modifications and variations.
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CLAIMS

1. A method, comprising:

establishing, at a Home Location Register (HLR) system, a set of
network links between the HLR system and a Signal Transfer Point (8TP),
wherein the set of network links carry network traffic from the STF {o the HLR
sysiem;

determining whether a condition is satisfied based on g slalus of a
resource of the HLR system; and

if the condition is determined o be salisfied, deactivating the set of

network links at the HLR system.

2. The method of claim 1, comprising determining the status of the
resource.
3. The method of claim 1, comprising:

determining whether a second condition is satisfied based on a second
status of the resource; and

if the second condition is determined to be satisfied, reactivating the set
of network links at the HLR systemn if the second condition is determined {o be

satisfied.

4. Tha mathod of claim 3, whersin the second condition comprisas the

condition no longer being satisfied.

5. The method of claim 1, wherein the resource is a nelwork link included in
the set of network links, a data storage device utilized by the HLR system, a
precessor utilized by the HLR system, a memory utilized by the HLR system, or

a software application instance operating on the HLR system.

o~

8. The method of claim 1, wherein the resource is 8 HLR software
application instance adapted {o handle a HLR message included in the network

fraffic.
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7. The method of claim 1, wherein the status relates {0 operational quality of

the resource, or the status relates to opsrational load of the resource.

8. The method of claim 1, wherein the HLR system is part of a plurality of

HLR systems having synchronized HLR data.

9. A non-transitory computer readable medium having instructions stored
therson, the instructions being executable by a processor of a computer system
operating a Home Location Register (HLR), the instructions causing the
processor to:

establish a set of network links between the HLR and a Signal Transfer
Point (STP), wherein the set of network links carry network traffic from the §TP
to the HLR,;

determing a stalus of a resource of the computer systern;

determine whether a condition is satisfied based on the status; and

if the condition is determined to be salisfied, deactivate the set of network
finks at the HLR.

10.  The non-transitory computer readable medium of claim 9, wherein the
instructions cause the processor io:

determine a second status of the resource;

determing whether a second condition is satisfied based on the second
status; and

if the second condition is determined o be satisfied, reactivate the set of
network links at the HLR,

11. A Home Location Register (HLR) system, comprising:

a communications module to establish a set of network links between the
HLR system and a Signal Transfer Point (STP), wherein the set of network links
carry network traffic from the STP {o the HLR system;

a resource status module to determine g stalus of a resource of the HLR
system;

a condition determination module to determine whether a condition is

satisfied based on the status; and
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a network link control module to deactivate the set of network links at the

HLR system if the condition is determined to be satisfied.

12. The HLR system of claim 11, wherein the resource is a network link
included in the set of network links, a dala storage device utilized by the HLR
systern, a processor utilized by the HLR systemn, a memory utilized by the HLR

systemn, or a software application instance operating on the HLR system.

13. The HLR system of claim 11, wherein the resource is a HLR software
application instance adapted to handle a HLR message included in the network

traffic.

14.  The HLR system of claim 11, wherein the status relates o operational

quality of the resource, or the status relates to operational load of the resource.

15, The HLR system of claim 11, wherein the HLR system is partof a

plurality of HLR systerns having synchronized HLR data.
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