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(57) Abstract: The present invention relates to load balancing and in particular to load balancing in gateways. One or more perform-
ance measurements relating one or more gateways (107) may be received and a load value for each of the gateways (107) may be de -
termined based on the one or more performance measurements relating to each gateway (107). A request for a gateway (107) may be
received from a network entity (106) and an available gateway (107) may be identified based on the determined load value for each
of the gateways (107). An identification of the identified available gateway (107) may then be transmitted to the network entity
(106).
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GATEWAY SELECTION FOR LOAD BALANCING

The present invention relates to load balancing and, in particular, to load balancing

in Gateways in a telecommunication network.

In conventional telecommunication networks a Gateway (GW) refers to a network
entity that interfaces from one network to another or one part of a network to
another part of the network. In other words, it acts as a gateway between
adjoining or operatively adjoining networks or parts of a network.

Considering, for example, a network in a Mobile telecommunication domain, the
mobile network may typically include, in a simplified view, an access network and

a core network.

The access network enables User Equipment (UE), for example in the mobile
domain, a mobile telephone, mobile device, a tablet, and so on, to receive and
transmit traffic, e.g. voice traffic, data traffic, multimedia traffic and so on. The
access network in the mobile domain may include various entities including, for
example depending on the type of mobile network, Base Transceiver Stations
(BTS), Node Bs (NB), Evolved Node Bs (eNB) and so on, to enable the UE to
access wirelessly the mobile network.

The core network may be one or more of a packet switched network, a circuit
switched network, Public Switched Telephone Network (PSTN), Wide Area
Network (WAN), Local Area Network (LAN), Internet Protocol (IP) network, or any
other type of network.
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A GW may be located (either virtually or physically) between the access network
and the core network where the GW may handle all traffic traversing between UE,
via the access network, and the core network. Accordingly, if a GW becomes
overloaded with then there will be a significant degradation in quality of service to
the UE and therefore the end-users of the mobile network, e.g. the subscribers to
a Mobile Network Operator (MNO).

In Next Generation Mobile Networks (NGMN), which includes the so-called Fourth
Generation (4G) networks, for example, Long Term Evolution (LTE) networks, it is
expected that there will be a substantial increase in traffic, e.g. data traffic,
multimedia traffic, and so on, along with a substantial increase in the number of
user equipment sessions. A user equipment session starts when the user
equipment connects to the network, for example, via a transceiver, and continues
until the user equipment is disconnected from the network. During the session the
user equipment may request and/or receive traffic from the core network, e.g. data
traffic, multimedia traffic, TV on demand, video streaming, and so on. The
increase of user equipment sessions and the increase in traffic from and/or to the
user equipment mean that the gateways between the access network and the core
network will be substantially more heavily utilised. It would not be feasible for a
Network Operator to provision the network with a substantial number of gateways
due to the cost and that for periods of time the gateways may not be fully utilised
and thus have significant spare capacity.

In the NGMN there is a desire to enable self-organizing functionality, which may be
referred to as Self-organizing Networks (SON) due to the size and complexity of
NGMNs as manual configuration may not be possible. However, standardised
specific use cases for NGMNSs will take a substantial amount of time to propose
and be accepted and thus, as NGMNs are becoming available for deployment and

implementation, there is a need to provide certain functionality prior to
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standardised solutions are implemented and to efficiently manage gateways in a

telecommunication network.

The present invention seeks to address, at least in part, some or all of the
problems and drawbacks discussed hereinabove.

According to a first aspect of the invention there is provided a method comprising
the steps of: receiving one or more performance measurements relating one or
more gateways; determining a load value for each of the gateways based on the
one or more performance measurements relating to each gateway; receiving a
request for a gateway from a network entity; identifying an available gateway
based on the determined load value for each of the gateways; and transmitting an
identification of the identified available gateway to the network entity.

The method may be implemented by any entity such as, for example, a network
node, server, system, computing device, module, and so on. The entity
implementing the method may a separate entity, in other words a stand alone
entity, or the entity may form part of integrated with another entity, for example, the
method may be implemented by a module (where the module may be hardware,
software or a combination thereof) that is integrated with a management system of
the network.

One or more performance measurements are received relating to one or more
gateways, wherein a network may include one or more gateways. The gateways
may act as a gateway between an access network and a core network. The

network may be a mobile network.
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The performance measurements for one or more of the gateways may be received
periodically, for example, every 10 seconds, every 30 seconds, every minute,
every 5 minutes, every 10 minutes, and so on. As will be appreciated, the period
between receiving consecutive performance measurements may be any period
suitable for the size, type and implementation of the network.

The method may further comprise requesting the performance measurements
from a management system. The request for performance measurements may be
performed periodically, for example, every 10 seconds, every 30 seconds, every
minute, every 5 minutes and so on. As will be appreciated, the period for
requesting the performance measurements may be any period suitable for the
size, type and implementation of the network.

The performance measurements may include counter, load, throughput, processor
load, capacity and any other Key Performance Indicator (KPI) data for one or more
of the gateways. Based on the received performance measurements a load value
for each gateway may be determined.

The load value determined for each gateway may be a percentage value, a
weighting value or any other rating or type of value that may enable an available
gateway to be selected or identified based on the determined load values.

A request may be received from a network entity for an available gateway. The
network entity from which the request may be received may be a Mobility
Management Entity, or any other network entity in the network. The network entity
may request an available gateway to enable a session for User Equipment to be
established whilst efficiently balancing the load on each of the gateways to
substantially ensure that gateways are not overloaded and that the service
provided for the User Equipment session is not degraded.
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The available gateway may be identified or selected based on the determined load

values.

For example, if the load value indicates the actual load or percentage load on each
gateway then the available gateway may be identified or selected by comparing
the load values to identify the gateway with the lowest load value or highest load
value depending on the scale, type or meaning of the load value determined.
Similarly, the load value may indicate the actual spare capacity or percentage
spare capacity for each gateway and then the available gateway may be identified
or selected by comparing the load values to identify the gateway with the highest
spare capacity. Thus, the step of identifying the best available gateway may
further comprise the step of comparing the load value for each of the gateways to
identify the best available gateway, for example, as a gateway having a lowest
load value.

In a further example, the load value may be a probability value that may be used
as a probability factor in identifying an available gateway.

For example, if a first gateway (GW 1) has a determined load value of 44%
probability (which may be based on the performance measurements for GW1, for
example, current or predicted spare capacity and/or load on GW1), a second
gateway (GW2) has a determined load value of 31% probability (which may be
based on the performance measurements for GW2, for example, current or
predicted spare capacity and load on GW2) and a third gateway (GW3) has a
determined load value of 25% probability (which may be based on the
performance measurements for GW3, for example, current or predicted spare
capacity and load on GW3) then, on average, using the determined load values,
e.g. probabilities or percentages, GW1 will be identified 44 times out of 100
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requests for a gateway as the available gateway, GW2 will be identified 31 times
out of 100 requests for a gateway as the available gateway and GW3 will be
identified 25 times out of 100 requests for a gateway as the available gateway.
Thus, the determined load value may define a probability of identifying a gateway
and the step of identifying an available gateway may be based on the probability.

Accordingly, over a period of time the load for the network of gateways will be
shared and balanced amongst the gateways in the network depending on the
determined load values for the gateways.

However, any type and/or scale, (e.g. percentage, absolute value, probability, etc),
for the load value determined for each gateway (based on one or more of load,
capacity, spare capacity, number of sessions, processor usage, etc), may be
implemented to enable the available gateway to be identified or selected.

The identification or selection of the available gateway may be further based on
actual parameters or predicted/estimated parameters relating to the session to be
established, for example, the type of traffic (e.g. multimedia data, video streaming,
and so on), the length of time of the session, bandwidth or capacity required, and
so on. In other words, the identification of an available gateway may be further
based on the estimated/predicted or actual parameters indicating the actual or
estimated load that may be generated by the new session for a gateway.

Thus, the method may enable one or more gateways in a network to be efficiently
and effectively managed in terms of load balancing across the gateways. At the
time a gateway is required for a session establishment for User Equipment an
available gateway can be identified and/or selected for that session which
effectively and efficiently balances the load between the gateways in the network.
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The step of determining the load value for each of the gateways may further
comprise the step of determining a current load value for each of the gateways.
Thus, the method may determine the current load of each gateway where the
current load is effectively related to the point in time the performance

measurements were taken or collected.

The step of determining the load value for each of the gateways may further
comprise the step of determining a predicted load value for each of the gateways.
As each set of performance measurements for each gateway are taken at a point
in time and the performance measurements are collected and/or received
periodically then the method may determine a predicted load value for each of the
gateways for the period until the next consecutive set of performance
measurements are collected and/or received. The predicted load value may be
determined based on, for example, one or more of the current performance
measurements, a series of performance measurements for each gateway (e.g.
using historical performance measurements for each gateway),
estimated/predicted or actual trends/patterns (e.g. time of day), the type of
sessions each gateway is handling, and so on.

The step of determining the load value for each of the gateways maybe performed
periodically. For example, each time a new set of performance parameters for
each of the one or more gateways is received, the load value may be determined.
Thus, the load values for each gateway may be dynamic or variable and may be
determined periodically to ensure that the load balancing between gateways is
maintained.

The method may further comprise the steps of receiving a list of the one or more
gateways; and storing the list of one or more gateways. Thus, a list of the one or
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more gateways in the network may be obtained so that it is known which gateways
are in the network. This list of gateways may change depending on new gateways
being provisioned, gateways that are faulty, undergoing maintenance, and so on.
The list of gateways may be requested from a network entity (e.g. management
system, Domain Name Server (DNS), and so on) and the list of gateways received
in response to the request, e.g. pulled. The list of gateways may be received, e.g.
pushed, from a network entity when the list of gateways is generated, updated or
changed.

According to a second aspect of the present invention there is provided an
apparatus comprising: a first input adapted to receive one or more performance
measurements relating one or more gateways; a first processor adapted to
determine a load value for each of the gateways based on the one or more
performance measurements relating to each gateway; a second input adapted to
receive a request for a gateway from a network entity; a second processor
adapted to identify an available gateway based on the determined load value for
each of the gateways; and an output adapted to transmit an identification of the
identified available gateway to the network entity.

According to a third aspect of the present invention there is provided an apparatus
adapted to: receive one or more performance measurements relating one or more
gateways; determine a load value for each of the gateways based on the one or
more performance measurements relating to each gateway; receive a request for
a gateway from a network entity; identify an available gateway based on the
determined load value for each of the gateways; and transmit an identification of
the identified available gateway to the network entity.

The apparatus may be a computing device, e.g. a server, personal computer, and
so on. The apparatus may be a module or emulator that is separate to, attached
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to or integrated with any other computing device, system (e.g. management

system), or network.

The first processor may be further adapted to determine a current load value for
each of the gateways. The first processor may be further adapted to determine a
predicted load value for each of the gateways.

The first processor may be further adapted to determine the load value for each of
the gateways periodically.

The second processor may be further adapted to compare the load value for each
of the gateways to identify the available gateway.

The determined load value may define a probability of identifying a gateway and
the second processor may be further adapted to identify the available gateway
based on the probability.

The apparatus may further comprise a third input adapted to receive a list of the
one or more gateways; and a memory adapted to store the list of one or more
gateways.

The apparatus may be adapted to perform any or all of the functionality of the
aspects of the present invention.

The apparatus may be adapted or configured using hardware, software or any
combination thereof. The first input, second input and third input may be the same
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input, different inputs or any combination thereof. The first processor and the
second processor may be the same processor or different processors.

According to a fourth aspect of the present invention there is provided a computer
program product comprising computer readable executable code for: receiving one
or more performance measurements relating one or more gateways; determining a
load value for each of the gateways based on the one or more performance
measurements relating to each gateway; receiving a request for a gateway from a
network entity; identifying an available gateway based on the determined load
value for each of the gateways; and transmitting an identification of the identified
available gateway to the network entity.

The computer program product may further comprise computer readable
executable code for performing any or all of the functions in accordance with the
aspects of the invention.

Embodiments of the present invention will now be described, by way of example
only, and with reference to the accompanying drawings, in which:

Figure 1 shows a simplified block diagram of a mobile network in accordance with

many of the embodiments of the present invention.

The mobile network 101 shown in Figure 1 relates to a fourth generation (4G),
Long Term Evolution (LTE) mobile network which is a Next Generation Mobile
Network (NGMN). Thus, many of the embodiments will be described in relation to
LTE networks and several nodes or entities may be referred to by the name
associated with LTE networks and may include nodes or entities that are relevant
to LTE networks. However, as will be appreciated, many of the embodiments may
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be applicable to other mobile networks, e.g. second generation (2G) networks,
third generation networks (3G), and so on.

In the other network types, different network nodes, entities, systems or servers
may implement similar functionality to those described hereinbelow in relation to
4G LTE networks. The physical or virtual location and/or the names of the network
nodes, entities, systems or servers may be different in the other mobile networks
but the load balancing of many of the embodiments described hereinbelow may be
implemented in the other types of networks.

Figure 1 shows a simplified block diagram of a 4G LTE mobile network 101, which
comprises an access network 102 and a core network 103. The access network
102 may include, amongst other entities, one or more Evolved Node Bs (eNBs)
104 to enable mobile devices 105, e.g. mobile telephones, tablet devices,
notebooks, laptops, and so on, to connect to the LTE mobile network 101 in order
to transmit and receive traffic. As will be appreciated, in other mobile networks the
eNBs may instead be Base Transceiver Stations (BTS), Node Bs (NB), and so on.

Only one eNB is shown in Figure 1, but as will be appreciated, it is expected that a
4G LTE network may comprise tens, hundreds or even thousands of eNBs 104 in
the access network 102 of the mobile network 101.

eNB 104 may be operatively connected to one or more Mobility Management
Entity (MME) 106. The MME 106 is an LTE network node that is responsible for
various functions, services and processes in the LTE access network 102. For
example, the MME 106 may be responsible, amongst others, for idle mode User
Equipment (UE) 105 tracking, bearer activation/deactivation processes,
authenticating the UE 105, and so on.
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The MME 106 may also serve the purpose of establishing a session, or enabling
session establishment, for a UE 105 that is requesting to transmit or receive traffic,
e.g. multimedia data traffic, over the LTE mobile network 101. In this respect, the
MME 106 may receive a request from eNB 104 to establish a session for UE 105
that is operatively communicating with eNB 104. In order to enable the session
establishment for UE 105 the MME 106 may request a selected Serving Gateway
(S-GW) 107 through which the session for UE 105 may be channelled to the core
network 103.

The S-GW 107 acts as a gateway between the access network 102 and the core
network 103 and provide various functions and services. For example, the S-GW
107 may route and forward data packets from and to UE105, and so on. Thus,
given the predicted or expected significant increase in UE 105 sessions and traffic
over the mobile network 101 that will be routed via the S-GWs 107 then it will be
an important factor to be able to manage or select the appropriate S-GW 107 to
handle each UE 105 session in order to efficiently manage and control the load
balancing so as to not degrade a user’s experience and quality of service.

The mobile network 101 may be managed by one or more management systems.
For example, the mobile network 101 may include a Network Management System
(NMS) 108, along with any number of other management systems, such as
Element Management Systems (EMS), Charging and Billing Systems, and so on.
For ease of reference only the NMS 108 is shown in Figure 1, however as will be
appreciated by a person skilled in the art, network systems typically comprise
several management systems or management functions in order to ensure the

operation of the network.
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The NMS 108 may include various functions, services and processes to manage
the mobile network 101 as a whole. For example, the NMS 108 may include,
amongst others, Performance Management functions/modules, Fault Management

functions/modules, Configuration Management functions/modules, and so on.

The NMS 108 may be operatively connected to other management systems, e.g.
the EMS (not shown) in order to request and/or receive information and or data
relating to the operation, maintenance and implementation of the mobile network
101. In this regard, the NMS 108 may be operatively connected to the S-GWs
107, directly or indirectly via another management system, network entity, network
node, or module.

The NMS 108 may receive various performance measurements relating to each of
the S-GWs 107 in the mobile network 101. The NMS 108 may receive the
performance measurements automatically and periodically, for example, every 10
seconds, every 30 seconds, every minute, every 5 minutes and so on. As will be
appreciated, the periodic time period may be set at any time period appropriate for
the size and type of network to ensure that the NMS 108 has up-to-date and
adequate performance measurements or data for the S-GWs 107 in the mobile
network 101. The NMS 108 may request the performance measurements from the
S-GWs 107, or from any other management system, entity, node or module.

The performance measurements may include any performance measurements
relating to the performance and/or operation of the S-GW 107. For example, the
performance measurements may include, for example, counter, load, number of
active sessions, processor loads, and/or any other Key Performance Indicators
(KPI) relating to each of the S-GWs 107 in the mobile network 101.
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In many of the embodiments, the mobile network 101 may further include a
Process Automation Engine (PAE) 109. In Figure 1, PAE 109 is shown as a
separate server or system in the mobile network 101 that is operatively connected
to the NMS 108 and the MME 106. However, the PAE 109 may be part of a
management system, e.g. the NMS 108, part of another network entity or node, a
module, or any other device or entity that may perform the function of the PAE 109
of many of the embodiments described herein.

The PAE 109 may also be operatively connected to a Domain Name Server (DNS)
111, where the PAE 109 may request and/or receive a list of the S-GWs 107
deployed or provisioned in the mobile network 101 from the DNS 111.

The PAE 109 may request and/or receive the performance measurements for
each of the S-GWs 107 in the mobile network 101. The PAE 109 may receive the
performance measurements periodically from the NMS 108, for example, every
minute. However, as will be appreciated the period between which the PAE 109
receives the may be set at any period that is suitable or appropriate for the
purpose of many of the embodiments. The PAE 109 may receive the performance
measurements automatically from the NMS 108 or the PAE 109 may periodically
request the performance measurements from the NMS 108.

Based on the received performance measurements relating to each S-GW 107 in
the mobile network 101, the PAE 109 may determine or calculate a load value, for
example, a load percentage, a weighting value or any other rating or differentiator
value, for each of the S-GWs 107.

As a person skilled in the art will appreciate, there are many mechanisms,
algorithms, etc, that may be utilised in order to determine a load value for each
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gateway in the network based on performance measurements. For example, the

load value may be a percentage, a weighting value, an absolute value, and so on.

In one example the load value for each S-GW 107 may be determined as the
overall load/spare capacity of each S-GWs 107 based on the current performance
measurements for each S-GW 107.

In another example, the load value for each S-GW 107 may be determined as a
weighted value or percentage of the load/spare capacity of each S-GW 107 based
on the current performance measurements for each S-GW 107 in relation to, or in

respect of, the total load/spare capacity in the network of S-GWs 107.

In these examples, the available gateway may be identified or selected by
comparing the load values to identify the gateway with the lowest load value or
highest load value depending on the scale, type or meaning of the load value
determined.

In a further example, the load value may be determined as a probability value that
may be used as a probability factor in identifying an available gateway.

For example, if a first gateway (GW 1) has a determined load value of 44%
probability (which may be based on the performance measurements for GW1, for
example, current or predicted spare capacity and/or load on GW1), a second
gateway (GW2) has a determined load value of 31% probability (which may be
based on the performance measurements for GW2, for example, current or
predicted spare capacity and load on GW2) and a third gateway (GW3) has a
determined load value of 25% probability (which may be based on the
performance measurements for GW3, for example, current or predicted spare
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capacity and load on GW3) then, on average, using the determined load values,
e.g. probabilities or percentages, GW1 will be identified 44 times out of 100
requests for a gateway as the available gateway, GW2 will be identified 31 times
out of 100 requests for a gateway as the available gateway and GW3 will be
identified 25 times out of 100 requests for a gateway as the available gateway.

However, as will be appreciated, any type and/or scale, (e.g. percentage, absolute
value, probability, etc), for the load value determined for each gateway (based on
one or more of load, capacity, spare capacity, number of sessions, processor
usage, etc), may be implemented to enable an available gateway to be identified
or selected.

Accordingly, in all the examples then over a period of time the load for the network
of gateways will be shared and balanced amongst the gateways in the network
depending on the determined load values for the gateways.

In many of the embodiments, depending on the period between receiving
performance measurements for each of the S-GWs 107 in the mobile network 101,
the PAE 109 may further determine or calculate a predicted load value, e.g. load
percentage, for each S-GW 107. The predicted load value relates to the expected
load of each S-GW 107 for the period between receiving performance
measurements for each S-GW 107 from the NMS 108. The predicted load value
may be based on the performance measurements along with historical
performance measurements, trends or patterns associated with the S-GWs 107 as
a group or each individual S-GW 107 in the mobile network 101.

Thus, in many of the embodiments the PAE 109 is continually or periodically
determining or calculating a load value for each of the S-GWs 107 in the mobile
network 101. In many of the embodiments, the PAE 109 may further or
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alternatively determine or calculate a predicted load value for each of the S-GWs
107 in the mobile network 101 to predict the load of each S-GW 107 for the time
period between the periodic determination or calculation of the load value for each
S-GW 107.

When a UE 105 operatively connects wirelessly to the eNB 104, the eNB 104 may
interact with the MME 106 in order to enable the session establishment for the UE
105. The MME 106 conventionally or typically may request a selected S-GW 107
from the DNS 111 and the DNS 111 would respond to the request with a selected
S-GW 107 for the UE 105 session establishment. Typically, the DNS 111 may
select a S-GW 107 based on a simple round robin mechanism, in other words, the
next S-GW in a list, which is an inefficient mechanism and may cause one or more
S-GWs to become overloaded thereby degrading the service provided to the UE
105.

However, as current MMEs 106 are configured to request a selection of a S-GW
107 from a DNS then, in many of the embodiments, the PAE 109 may include a
DNS emulator 110 to emulate a DNS. Therefore, in many of the embodiments, the
MME 106 may now request a selected S-GW 107 from the DNS emulator 110.

By implementing a DNS emulator 110 then little or no changes are required in the
present process for the MME 106 to request a gateway which enhances many of
the embodiments. However, as will be appreciated, many of the embodiments
may be implemented without the DNS emulator 110 where the MME 106 is
instructed to communicate directly with the PAE 109, the entity performing the
function of the PAE 109 and/or the DNS emulator 110.

On receipt of the request for a S-GW 107 the DNS emulator 110 based on either
or both of the determined load value and predicted load value for each S-GW 107
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in the mobile network 101 may select the best available S-GW 107 to handle the
session for the UE 105. The PAE 109 via the DNS emulator 110 may then inform
or transmit an identification of the selected or identified S-GW 107 to the MME 106
so that the session for the UE 105 can be established using the selected S-GW
107 to handle, amongst other functions, the routing of the data packets between
the UE 105 (via eNB 104) and the core network 103.

Accordingly, many of the embodiments enable an efficient and effective
mechanism for load balancing of gateways in a network. By determining a load
value periodically for each gateway then the load from User Equipment sessions
may be shared and balanced between the gateways. Thus, the gateways may be
utilised more efficiently, may prevent gateways becoming overloaded and thereby
maintaining a high level of service for the user’s of the User Equipment.

Many of the embodiments have several advantages, for example, a fast solution to
provide network resource efficient usage in networks, e.g. LTE networks, may be
implemented now as part of a network management solution that also enables
multi-vendor support without waiting for a standardised approach to be agreed,
and determination of the load values for each gateway may be fine tuned
depending on usage of the gateways and gateway vendor specific implementation
and characteristics.

Many of the embodiments were described in relation to Long Term Evolution
networks and to Serving Gateways. However, a will be appreciated by a person
skilled in the art that the principles of the present invention may be applicable to
other types of networks, e.g. 2G, 3G and future network technologies as well as to
different types or functions of gateways.
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While preferred embodiments of the invention have been shown and described, it
will be understood that such embodiments are described by way of example only.
Numerous variations, changes and substitutions will occur to those skilled in the
art without departing from the scope of the present invention as defined by the
appended claims. Accordingly, it is intended that the following claims cover all
such variations or equivalents as fall within the spirit and the scope of the
invention.



WO 2012/175140 PCT/EP2011/060598

20

Claims

1. A method comprising the steps of:

receiving one or more performance measurements relating one or more

5  gateways;

determining a load value for each of said gateways based on said one or

more performance measurements relating to each gateway;
receiving a request for a gateway from a network entity;

identifying an available gateway based on said determined load value for
10 each of said gateways; and

transmitting an identification of said identified available gateway to
said network entity.

2. The method as claimed in claim 1 in which said step of determining said
15 load value for each of said gateways further comprises the step of:

determining a current load value for each of said gateways.

3. The method as claimed in claim 1 or 2 in which said step of determining
said load value for each of said gateways further comprises the step of:

20 determining a predicted load value for each of said gateways.

4. The method as claimed in any one of the preceding claims in which said
step of determining said load value for each of said gateways is performed
periodically.

25
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5. The method as claimed in any one of the preceding claims in which said
step of identifying said available gateway further comprises the step of:

comparing said load value for each of said gateways to identify said
available gateway.

6. The method as claimed in any one of the preceding claims in which said
determined load value defines a probability of identifying a gateway and identifying
said available gateway based on said probability.

7. The method as claimed in any one of the preceding claims further
comprising the steps of:

receiving a list of said one or more gateways; and

storing said list of one or more gateways.

8. An apparatus comprising:

a first input adapted to receive one or more performance measurements

relating one or more gateways;

a first processor adapted to determine a load value for each of said
gateways based on said one or more performance measurements relating to each

gateway;

a second input adapted to receive a request for a gateway from a network
entity;

a second processor adapted to identify an available gateway based on said
determined load value for each of said gateways; and

an output adapted to transmit an identification of said identified
available gateway to said network entity.
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9. The apparatus as claimed in claim 8 in which said first processor is further
adapted to:

determine a current load value for each of said gateways.

10.  The apparatus as claimed in claim 8 or 9 in which said first processor is
further adapted to:

determine a predicted load value for each of said gateways.

11.  The apparatus as claimed in any one of claims 8 to 10 in which said first
processor is further adapted to:

determine said load value for each of said gateways periodically.

12.  The apparatus as claimed in any one of claims 8 10 11 in which said
second processor is further adapted to:

compare said load value for each of said gateways to identify said available
gateway.

13.  The apparatus as claimed in any one of claims 8 to 12 in which said
determined load value defines a probability of identifying a gateway and said
second processor is further adapted to identify said available gateway based on
said probability.

14.  The apparatus as claimed in any one of claims 8 to 13 further comprising:

a third input adapted to receive a list of said one or more gateways; and
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a memory adapted to store said list of one or more gateways.

15. A computer program product comprising computer readable executable

code for:

5 receiving one or more performance measurements relating one or more

gateways;

determining a load value for each of said gateways based on said one or

more performance measurements relating to each gateway;
receiving a request for a gateway from a network entity;

10 identifying an available gateway based on said determined load value for

each of said gateways; and

transmitting an identification of said identified available gateway to

said network entity.
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