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Method, apparatus and system for performing
prioritized barring of service access

Introduction

The present invention relates to alerting people staying at a specific geographical
location. More specifically the invention is described by a method, device and
system for continuous and optimal utilization of the capacity of a mobile network
that is serving mobile phones covering a specific selected geographical area.

Background

Today people are exposed to more threats than for just a few decades ago, and at the
same time efficient existing methods for alerting people are mostly based on old
technology using sirens or bells for alerting of war related scenarios like bomb and
missile attack. This is not considered to be usable for methodical alert for
emergency situations related to unpredictable weather conditions due to climatic
changes, increased transportation through dense populated areas, industry located
close to populated areas, infrastructure breakdown, and increased risk for terrorism.

There is however growing awareness of using new technology and implementing
better methods for alerting people.

New and efficient methods for alerting and protecting people is now a highly
focused area within the EU and US, but also in Asian countries which are often
exposed to natural disasters such as tsunamis and earthquakes. Billions of Euros
have been spent in developing systems and methods for detecting and predicting in
advance different kinds of natural or man made hazards (e.g. Global Monitoring
Environmental Security (GMES) program). A predictive monitoring system has less
or no value if it is not capable of alerting people exposed to the danger. Finding new
and more efficient methods for alerting people is therefore a highly focused topic.

A complete population alerting system must utilize multiple systems and channels
for transmission and distribution of alert messages. The possibility of alerting
persons directly via mobile phones is now preferred as it is regarded to be very
efficient. This alerting method is however critical due to possible heavy traffic load
on the network infrastructure in a specific area serving the mobile phones.

Mobile telephony has now become a service covering critical tasks for the society.
This includes alerting of a population in case of a critical incident. In such cases a
typical result is that network traffic increase dramatically depending on type of
incident and scope. The reason for this is concerned affected people in need of
information.
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Measurements have shown that initiated phone calls are doubled multiple times
comparcd to a normal situation. Such increase in network traffic may cause severe
conscquences for the infrastructure of a mobile network serving an arca with the
highly increased network traffic. It is not unusual that over 90% of all initiated calls
are rcjected. In extreme cases central parts of the core system of the infrastructure
serving the network is hit, e.g. Home Location Register (HHLR). This may result in
that the geographical arca affected stretches far beyond the area with the increased
network traffic, resulting in reduced quality of service or total lack of service.

The cause for overloading is that mobile networks arc dimensioned according to
cconomical principles based on maximum usc under normal circumstances. When
the use of the network goes beyond this capacity with several hundred percent
problems will obviously arise, resulting in an unstable network that is not useful for
critical communication if none measurcs arc made in order to restrict public
communication.

Different countries have differcnt population sizes and thus require differentiated
set-up of LBAS (Location Based Alert Scrvices). As an example, a small country
can be drifted without an optimizing message distribution component (A-SMSC),
while a medium sized country will have an intermediate solution wherc existing A-
SMSCs are used with throttle control. A country with a large population will require
high capacity A-SMSCs.

It will not be accepted that a critical service like population alerting 1s vulnerable
and may break down during scvere incidents since effective alerting may save lives.

Secure and efficient alert of mobile phone users has been a problem that has not
been sufficiently solved with regard to overload and efficiency aspects. Systems as
described in prior art having some similarity to the present invention suffer from
being ineffective and vulnerable due to the fact that alert messages have to go
through the cxisting structure and devices in the mobile network in the same way as
other calls and network traffic, thereby exposing the system for overload when
sending a lot of alcrt messages at the same time.

Experience show that a mobile network cxperience heavy load in arcas where an
cmergency situation occur. When sending large amounts of alert messages at the
same time, the network will become unstable, and the probability for slowing down
the network increascs. A total breakdown of the network may further occur.

This is very disadvantageous since the purpose of efficient alerting is to send as
many alert messages as fast and efficient as possible to mobile phone users staying
at a specific geographic area.

The present invention presents an improved solution in view of prior art and
contributes to a fast and cfficient alerting without letting the network break down
due to overload.
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Short descripfion of the invention

The present invention is defined by a method for continuous and optimal utilization
of the capacity of a mobile network that is serving mobile phones covering a
specific selected geographical area. The purpose is optimal handling of network
traffic in a period with heavy network traffic to and/or from said area without
overloading said mobile nctwork. In one aspect, there is provided a method for
optimal utilization of the capacity of a mobile network scrving mobile phones
located in a selected geographical area, and for handling of network traffic in a
period with heavy network load exerted by network traffic to or from, or both to and
from said geographical area for avoiding overloading of said mobile network,
comprises the following steps:

a) ecstablishing an overview of maximum network capacity of said mobile
network serving said selected geographical area as well as adjacent areas;

b} establishing an overview of the identity of mobile phones located within said
" sclocted geographical area as well as in adjacent arcas served by said mobile
network, and determining possible maximum traffic load that may be cxerted
by the identified mobile phones on the network based on a scenario where each
connected phone exerts maximum load on the network;;

¢) monitoring current traffic load of the mobile network as well as traffic load of
each of different mobile services requiring differcot bandwidth on the network;

d) determining type of barring, of one or more of said different types of mobile
services to be set or removed for network traffic to or from, or both to and
from the mobile phones identified in step b), and where this is based on the
maximum network capacity, determined possible maximum traffic load, and
current monitored traffic load, where barring is set if current monitored traffic

"load is determined to be above the maximum network capacity, and where type
of service to be barred is based on the service contributing the most to the
load, and where 4 set barring is removed if current monitored traffic load is
determined to be below the maximum capacity of the network;

¢) sectting type of barring or removing set type of barring, determined in step d),
of said mobile phones identified in step b) and which are served by said
mobile network for utilizing maximum network capacity of the network
without overloading the network during a period with heavy network load,
and without shutting down all mobile services for a particular mobile phone;

f) repeating steps b) to e).

Further features of the method are described in the dependent claims.
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The invention is also defined by a device and system for performing the method

described above with features as defined in the claims.

In another aspect, there is provided a device for performing optimal utilization of

the capacity of a mobile network serving mobile phones located in a selected
geographical area, and for handling of network traffic in a period with heavy
network load exerted by network traffic to or from, or both to and from said area for
avoiding overloading of said mobile network, comprising:

a)
b)

d)

€)

input means for receiving information of a selected geographical area;

input means for receiving an overview of maximum network capacity of said
mobile network serving said selected geographical area as well as adjacent
areas;

input means for receiving an overview of the identity of mobile phones
located within said selected geographical arca as well as in adjacent areas
served by said mobile network for determining maximum traffic load that
may be exerted by identified mobile phones on the mobile network;

input means for recciving data regarding current traffic load of the maobile
network as well as traffic load of each of different mobile services requiring
different bandwidth on the network;

means for determining type of barring, of one or more of said different types
of mobile services to be set or removed for network traffic to or from, or
both to and from the mobile phones identified in step ¢}, and where this is
based on the maximwmn network capacity, determined possible maximum
traffic load, and current monitored traffic load, where barring is set if current
monitored traffic load is determined to be above the maximum network capacity;
and where type of service to be barred is based on the service contributing
the most to the load, and where a set barring is removed if current monitored
traffic load is determined to be below the maximum capacity of the network;
means for setting type of barring or removing set type of barring, determined
in step e), of said mobile phones identified in step ¢) and which are served
by said mobile network for utilizing maximum network capacity of the
network without overloading the network during a period with heavy
network load, and without shutting down all mobile services for a particular
mobile phone, '

In another aspect, there is provided a system for performing optimal utilization of

the capacity of a mobile network serving mobile phones located in a selected

geographical area, and for handling of nctwork traffic in a period with heavy
network load exerted by network traffic to or from, or both to and from said area for
avoiding overloading of said mobile network, comprising:

a)

means for selecting said geographical area;
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b) means for establishing an overview of maximum network capacity of said
mobile network serving said selected geographical area as well as adjacent
areas;

¢) means for establishing an overview of the identity of mobile phones located
within said selected geographical arca as well as in adjacent areas served by
said mobile network for determining maximum traffic load that may be
exerted by mobile phones on the mobile network;

d) means for establishing an overview of the current traffic load exerted by
different types of mobile services delivered via said mobile network;

e) a location based barring device for determining if type of barring, of one or
more of said different types of mobile services to be set or removed for
network traffic to or from, or both to and from the mobile phones identified
in step ¢}, and where this is based on the maximum network capacity,
determined possible maximum traffic load, and current monitored traffic
load, where barring is set if current monitored traffic load ts determined to
be above the maximum network capacity; and where type of service {o be
barred is based on the service contributing the most to the load, and where a
set barring is removed if current monitored traffic load is determined to be
below the maximum capacity of the network;

f) amobile switching cenire for seiting type of barring or removing set type of
barring determined in step ¢}, of said mobile phones identified in step c),
said switching centre having input means for receiving the identity of mobile
phones where barring and type of barring is to be set or removed, determined
by said location based barring device.

Detailed description of the invention

The invention will now be described in details with reference to the drawings
where:

Figure | shows an overview of the method steps;
Figure 2 shows details of the barring process for selecting type of barring, and

Figure 3 illustrate how the inventive method will work when implemented in a
2G/3G network.,
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Optimal utilization of the capacity of a mobile network is of specific importance for
handling nctwork traffic in a period with heavy traffic to and/or from said area for
avoiding overloading of the mobile network.

A typical situation when overloading may occur is when an incident within an area
affecting a lot of people happens. This may for instance be a natural disaster like
earthquake, tsunami or flooding. It may also be man made disasters like for instance
gas lcaks and explosions.

In such cascs it may be of vital importance to inform and alert affected persons. For
performing an efficient alerting, simultaneously sending of information to a
plurality of phone uscrs located in a specific geographical area should be
performed.

Prior to sending such alert messages it can however be expected that the network
traffic from the arca has increased due to worried persons, calling from or sending
messages from an affected area in need of information.

. In order to handlec this situation in an optimal way and without overloading the

network in said specific area, the present invention comprises a system performing a
method with several steps.

Figure 1 shows an overview of the steps comprised in the inventive method for
continuous and optimal utilization of the capacity of a mobile network that is
serving mobile phones covering a specific sclected geographical arca.

First one or more specific arcas 100 have to be selected, hereafter called an area or a
specific arca, where optimal utilization of the capacity of a mobile network serving
the area is to be performed.

In one cmbodiment for performing, an operator of the system will be presented with
information comprising maps from which the area concerncd can be sclected. The
specific arca is typically selected from map presented on a screen, c.g. by marking
an area with a polygon or circle.

A computer presenting the map is connected to a Location Based Barring
Component (LBBC) that will identify the cells of a mobile network covering the
selected arca. The number of persons in the area, based on connected phones to
identified cells, will be presented and an operator can send desired information to
the persons. Such a systcm is also capable of receiving information and requests
from persons responding to a transmitted alert message. In this way, the system will
also present the status of different persons residing in the arca concerned and to
which an alert has been sent. These features are however not within the scope of the
present invention.
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Step a) of the invention, which is after selecting a specific area, is establishing an
overview of maximum network capacity 200 of the mobile network serving the
selected geographical arca as well as adjacent areas. Based on the area selected the
infrastructure of the mobile network serving the arca can be identified. Different
network components serving the selected arca can be located on the inside or the
outside of the area or more likely both on the inside and on the outside of a selected
arca.

Determining maximum network capacity is vital for continuous optimal utilization
of the capacity of a mobile network serving a selected area without overloading the
network.

Step b) is establishing an overview of the identity of relevant mobile phones
connected to the network serving said selected area 300 as well as mobile phones in
adjacent areas that are also served by said mobile network. This will establish an
overview for determining possible maximum traffic load on the mobile network
serving the selected area.

Determining possible traffic load will typically be based on a worst case scenario
where each connected phone exert maximum load on the network. The identity of
persons linked to the phones is associated with MSISDN numbers on their SIM
cards in their mobile phones.

The total traffic load on a network depends on different types of services, delivered
via the network, influencing the network load differently. One aspect of the present
invention is therefore to differentiate between different types of network traffic for
optimal utilization of the network capacity serving the selected area, and without
possibly shutting down all network services for a particular mobile phone.

The next step ¢) of the method is performing continuous monitoring of current
traffic load 400 of mobile services on said mobile network. Different types of
services delivered via the network can be monitored. These services comprise voice,

SMS messaging, and data activity loadmg the network dlfferently Data activity is

the type of network service generating the highest traffic load on the network. This
especially applies to streaming of data requiring a constant high bandwidth, e.g.
streaming of video.

When performing continuous and optimal utilization of the capacity of a mobile
network that is serving mobile phones in a specific selected geographical area, step
¢) is the starting and returning step for the following barring steps for performing
continuous adjusted optimization.

It is first decided if the traffic load is above the capacity of the network 500.
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If it is found that the total traffic load is below the maximum capacity of the
network it is checked if possible set barring may be removed 510. This decision is
bascd on how close the current traffic load is to the maximum capacity of the
network. If the traffic load is well below the maximum capacity, e¢.g. 10% below, a
set barring is removed 540. If not, the step c) is entered again for continuous
monitoring of current traffic load 400.

If it is found that the total traffic load is above the maximum capacity of the
nctwork then step d) of the method is entered.

Step d) is determining which type of barring to perform 530, i.e. selective barring of
one or more mobile services to and/or from sclected relevant mobile phones based
on the established maximum network capacity, the established possible maximum
traffic load, and the current monitored traffic load.

Ideally it is not desirable to bar any mobile services, but duc to restricted network
capacity in a period of time it may be requircd. This may for instance be under
special circumstances such as a sudden emergency incident within an arca as
discussed above. '

Barring may be initiated based on expected increase in traffic load and prior to
reaching a traffic load on a network that is close to the maximum nctwork capacity.
It may for instance be desirable to initiate barring as soon as an cmergency situation
in an area has occurred, and prior to sending of alert messages to persons residing in
said area. Type of barring to sclect, if any, will then be continuously assessed and
implemented according to current load status during alerting.

Some phones may be excluded from being barred. Such phones arc typically linked
to personnel dedicated to assist during an emergency situation. The identities of
these phones are kept in a list 520. When a specific typc of barring of selected
phones 530 is performed for identified mobile phones, the list is checked and
phones in the list is excluded from being barred.

Total network load is the sum of different network services such as voice, data and
SMS. Based on monitoring of these the service or services loading the network the
most is selected to be barred.

Figure 2 illustrate the selection method of which service to bar, i.e. the decision
steps between steps 530 and 550.

Maximum nctwork capacity will be the primary parameter controlling type and
degree of barring. Barring of onc or more of a selected type of service can be
performed for relevant mobile phones located inside said sclected area.
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In onc embodiment of the invention, a service generating network traffic to mobile
phones in the arca may be barred. In anothcr embodiment a service generating
network traffic from mobile phones in the area may barred. In yet another
embodiment a service generating traffic to and from the area may be barred.

The samc applies to services to phones in adjacent areas that are generating network
traffic on the same network as the one serving said selected area, i.c. barring of a
selected type to and/or from relevant mobile phones in areas adjacent to said
selected arca is performed.

In onc embodiment of the method the load of the network serving an area is
controlled by barring services to and/or from relevant mobile phones located both
inside said selected area as well as areas adjacent to said selected area is performed.

As mentions LBBC has access to a tool, e.g. Location Based Alert Service (LBAS),
identifying which cells that arc covering the sclected arca, as well as subscribers
connected to the cells. At a minimum this database compriscs MSISDN and
corresponding Cell Id. Qualification of subscribers for whom barring is to be
performed is executed by verifying that Cell Id for a subscriber correspond with
Cell_Id retricved from a list covering the selected area.

In order to avoid barring of services for phoncs for a longer period, relevant
identified phones may in one embodiment of the invention be grouped in at least
two groups, and where selected network services is barred for one group at a time
sct by time intervals.

Gradual barring of network scrvices can be performed when it is desirable to restrict
outgoing and/or ingoing traffic to or from an area. Barring of nctwork services may
then rotate between the groups set by the time intervals, such that each group will
have accesses to some or all network services for a limited time in a period with
heavy network traffic.

As mentioned data activity on a mobile network is morc demanding with regards to
heavy network load and bandwidth compared to voicc and SMS. Therefore in one

.preferred embodiment of the invention only data traffic with high bandwidth

demanding services such as streaming is barred. In another embodiment all
streaming services is barred.

The last step e) of the inventive method is executing barring, i.c. performing
continuous selected type of barring 550 of said sclected mobile phones served by
said mobile network for utilizing maximum capacity of the network without
overloading the network during heavy network traffic.

Type of barring selected to be performed or cxecuted is based on said previous steps
resulting in an overview of total traffic load on the network as well as the traffic
load of each of the different network services. Based on this result, the network
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service contributing the most to the traffic load will be barred for all or sclected
mobile phones when performing prioritized barring.

Prioritized barring is when prioritized mobile phones is excluded from being barred.
This can be performed by placing a priority tag for specific relevant mobile phones,
where the tag indicates that the prioritized mobile phones with corresponding
MSISDN numbers shall not be barred.

Barring is preferably performed continuously during periods with heavy or extreme
load, ¢.g. when an incident within an area affecting a lot of people happens. When
barring is to be implemented it is ideally performed gradually basced on current
traffic load and total nctwork capacity. The amount of barring will increase if the
traffic load on the nctwork is close to maximum capacity. Likewise the amount of
barring will decrease if the traffic load is below the maximum capacity.

The values defining these limits can be sct prior to implementation of the method.
In one embodiment these values are sct by an operator in the LBBC.

Ideally the method is implemented such that optimal network capacity 1s
continuously utilized during a period with heavy network traffic.

The present invention is also defined by a location based barring component
(LBBCQ), i.e. a device for performing continuous and optimal utilization of the
capacity of a mobile network that is serving mobile phones covering a specific
selected gecographical area, for the purpose of optimal handling of a period with
heavy network traffic to and/or from said arca without overloading said mobile
network.

In one embodiment, the device is connected to means for sclecting said geographic
area, e.g. touch screen.

In another cmbodiment, the device itself comprises mecans for selecting said
geographic area.

In both of these embodiments an operator will be presented with information
comprising maps from which a specific area can be sclected.

A zooming and panning functionality on a graphical user interface will make it casy
to find a specific area. When the user clicks on a arca that is to be subjected to
network control according to the invention, the user can be presented with a number
of persons linked to mobile phones who are staying in the country/area.

The device comprises input means for receiving a selected geographic area.

The device further comprises input means for cstablishing an overview of the
identity of rclevant mobile phones located within said selected geographic area as
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well as in adjacent arcas served by said mobile network for determining possible
maximum traffic load on the mobile network.

The identity of relevant mobile phones located within said selected geographical
arca as well as in adjacent areas can be found by using a probe, for instance on the
A-interface between the BSC and MSC in a GSM Network. This identifies queries,
which contain location information. This information is used for updating a
database that is cither comprised in or accessible for the inventive device. The
database comprising data about the visited country, region, MSISDN, date and time
for last update for each person associated with the MSISDN number. Through use
of said probe, the database will at all times contain updated information about
persons staying abroad, in that a new registration comprising updated location
information and MSISDN numbers is added to the database when the probe detects
a query about a relevant MSISDN number from a foreign operator, and where the
record is updated continuously as new queries from new arcas or countries are
detected. Existing rcgistrations is deleted from the database when the probe detects
that a person associated with the MSISDN number in question leaves the selected
area.

The technology used for establishing an overview of the identity of relevant mobile
phones located within a selected area as well as in adjacent arcas served by said
mobile network, for determining possible maximum traffic load on the mobile
network, is regarded as prior art and is thus not described further here.

The number of persons in the selected arca may be presented on the graphical user
interface. Based on this the operator can make appropriate actions, e.g. type of
barring to be used etc.

The device further comprises means for cstablishing an overview of maximum
network capacity of said mobile network scrving the selected area. The device thus
comprises input means for receiving data regarding the network capacity.

The device further compriscs means for cstablishing an overview of the current
traffic load of mobile scrvices on said mobile network serving the selected area. The
device thus comprises input means for receiving data regarding current traffic load.

If requests on IILR risc above a set level, it is considered that the current traffic
load is above the network capacity.

The device further comprises location based barring means for determining type of
barring of onc or more mobile services to and/or from said rclevant mobile phones
based on said possible maximum traffic load, said maximum nctwork capacity and
said current traffic load. The device further comprises input means for receiving
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data regarding prioritised mobile phones that are not to be barred. The location
bascd barring means implements the inventive method described above.

The device further compriscs output means for outputting barring controlling
signals to a mobile switching centre. Said signals controlling cnabling and disabling
of barring of selected mobile services to and/or from identified mobile phones, as
well as typc of barring determined by the device (LBBC).

The inventive device (LBBC) is the key component for controlling and utilizing
maximum capacity of the network without overloading the network during heavy
network traffic.

The present invention is further described by a system for performing continuous
and optimal utilization of the capacity of a mobile network that is scrving mobile
phones covering a specific selected geographical area, for the purpose of optimal
handling of a period with heavy network traffic to and/or from said area without

overloading said mobile network.

As said the LBBC is the key component comprised in the system.

The system comprises mcans for selecting said geographic arca, and means for
establishing an overvicw of the identity of relevant mobile phones located within
said selccted geographic area as well as in adjacent areas scrved by said mobile
network for determining possible maximum traffic load on the mobile network.

It further comprises means for establishing an overview of maximum network
capacity of said mobile network serving said areas, and means for establishing an
overview of the current traffic load of mobile services on said mobile network.

Somc of these means may be comprised in said LBBC device that is the device in
the system determining type of barring of one or more mobile scrvices to and/or
from said relevant mobile phones based on said possible maximum traffic load, said
maximum network capacity and said current traffic load.

In onc embodiment, the system further comprises a priority database with the
identity of prioritised mobilc phones that are not to be barred.

The system further compriscs a mobile switching centre enabling and disabling
selected mobile services to and/or from identified mobile phones, said switching
centre having input means for receiving the identity of mobile phones to be barred,
and type of barring determined by said location based barring device.

Figure 3 illustrate an example for how the inventive method will work when
implemented in a 2G/3G network. The kcy device in the configuration of the
network is the Location Based Barring Component (LBBC) controlling setting and
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removing of barring for services of phones in a selected area which is noted as
affected area in the figure.

LBBC is located at the site of the operator executing the barring method. In this
example, the .LBBC is connected to a priority database (PriorityDb) comprising IDs
of MSISDN that are not to be barred. LBBC is further connccted to a Location
Based Alert Service (LBAS) with a database comprising updated information on all
subscribers located in a selected area.

LBBC is further connected to a Visitor Location Register (VL.R). VLR is a database
storing national location data. Data form VLR is input to a Mobile Switching Centre
(MSC) implementing the barring that is controlled by the LBBC.

Prior to implementing barring, the following information must be known and the
following actions must be performed:

- Establishing an overview of the area or arcas where barring is to be
implemented. An operator will sclect this, typically by marking an arca on a
screen.

- Establishing an overview of persons in the sclected area. This is retricved
from the LBAS database.

- Establishing an overview of persons that are to be excluded from barring.
This is retrieved from the Priority Db database.

Based on this the LBBC will output barring data to the service device, in this case
the VLR, that provides the input data to the MSC controlling that mobile traffic to
and from the mobilc phones.

The following is a simplified example scenario where continuous optimal handling
of network traffic in a period with heavy network traffic to and/or from an affected
area 1s to be performed.

Call 1 (dotted line) indicates a call initiated from an ordinary uscr in an affected

area to an ordinary. Since both parties are ordinary users, the call is rejected, i.e.
barred.

Call 2 indicates a call initiated from a prioritised user in an affected area to an
ordinary user. The call is accepted, i.c. no barring.

Call 3 indicates a call initiated from a prioritiscd user outside an affected area to an
ordinary uscr in an affected area. The call is accepted, i.e. no barring,

This example illustrate the barring mechanism. In a real casc scenario, the invention
will ensure automatic and continuous setting and removing of diffcrent types of
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barring, ¢.g. data, voice, SMS, according to current load of the network components
serving a spccific affected area.

Operators implementing the described inventive barring will in most cases have
access to historical data giving an overview of expected number of people within an
arca. Based on this, a set of barring rulcs can be implemented in the LBBC as
default data when barring is initiated. The default barring rules may of coursc be
changed by an opcrator of the LBBC system. This may be the case if it is detected
that the number of mobile phones within an area is higher that expected, i.e. higher
that found from the historical data. Barring rules may comprise type of service to
bar, baring incoming and/or outgoing calls, and phones to be excluded {from barring
ete.

As described in the introduction of this disclosure, different arcas will require
differentiated set-up Location Based Alert Services. For arcas or countries with
large population it is vital to provide an alerting service with throttle control.

The I.LBBC and the method for implementing barring according to the present
invention will provide this in a ncw an inventive way.

As understood from the present disclosure the LBBC is the key component in the
system pcrforming the method optimizing network traffic by barring different
services based on monitored traffic load.
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CLAIMS

1.

Method for optimal utilization of the capacity of a mobile network serving mobile
phones located in a selected geographical area, and for handling of network traffic
in a period with heavy network load exerted by network traffic to or from, or both
1o and from said geographical area for avoiding overloading of said mobile
network, comprising the following steps:

a) establishing an overview of maximum network capacity of said mobile
network serving said sclected geographical area as well as adjacent areas;
b) establishing an overview of the identity of mobile phones located within

said selected geographical area as well as in adjacent arcas scrved by said mobile
network, and determining possible maximum traffic load that may be exerted by
the identified mobile phones on the network based on a scenario where each
connected phone exerts maximum load on the network;

c) monitoring current traffic load of the mobile network as well as traffic
load of cach of different mobile services requiring different bandwidth on the
network;

d) determining type of barring, of one or more of said different types of
mobile services to be set or removed for network traffic to or from, or both
to and from the mobile phones identified in step b), and where this is based
on the maximum network capacity, determined possible maximum traffic
Toad, and current monitored traffic load, where barring is set if current
monitored traffic load is determined to be above the maximum network capacity,
and where type of service to be barred is based on the service contributing
the most to the load, and where a set barring is removed if current monitored
traffic load is determined to be below the maximum capacity of the network;
e) seiting type of barring or removing set type of barring, determined in
step d), of said mobile phones identified in step b) and which are served by
said mobile network for utilizing maximum network capacity of the network
without overloading the network during a period with heavy network load,
and without shutting down all mobile services for a particular mobilc phone;
f) repeating steps b) to e).

Method according to claim 1, where prioritized mobile phones are excluded
from barring.

. Method according to claim I, where barring of the selected type of service to

or from, or both to and from, mobile phones located inside said selected area
is performed.
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4. Method according to claim 1, where barring of the selected type of service to
or from, or both to and from, mobile phones in areas adjacent to said selected
area ts performed.

5. Method according to claim 1, where barring of the selected type of service to
or from, or both to and from, mobile phones located both inside said selected
area and areas adjacent to said selected area is performed.

6. Method according to claims 3, 4 or 5, where mobile phones in the selected
area are grouped in at least two groups, and where network services are
barred for one group at a time set by time intervals.

7. Method according to claim 6, where barring of network services rotates
between the groups set by time intervals, such that each group will have
access to network services for a limited time in a period with heavy network
load.

8. Method according to one of the claims 1 to 7, where type of mobile service
barred is SMS, voice and/or different type of data.

9. Method according to claim 8, where the different type of data barred are low
bandwidth demanding services such as browsing and/or high bandwidth
demanding scrvices such as streaming of video and voice.

10. Method according to one of the claims 1 to 9, where gradual barring of
different types of mobile services for identified mobile phones is performed
based on current traffic load on the mobile network.

11. Device for performing optimal utilization of the capacity of a mobile
network serving mobile phones located in a selected geographical area, and
for handling of network traffic in a period with heavy network load exerted
by network traffic to or from, or both to and from said area for avoiding
overloading of said mobile network, comprising:

a)  input means for receiving information of a selected geographical area;

b} input means for receiving an overview of maximum network capacity
of said mobile network serving said selected geographical area as well
as adjacent areas;
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input means for receiving an overview of the identity of mobile phones
located within said selected geographical area as well as in adjacent
areas served by said mobile network for determining maximum traffic
load that may be exerted by identified mobile phones on the mobile
network;

input means for receiving data regarding current traffic load of the
mobile network as well as traffic load of each of different mobile services
requiring different bandwidth on the network;

means for determining type of barring, of one or more of said different
types of mobile services to be set or removed for network traffic to or
from, or both to and from the mobile phones identified in step c), and
where this is based on the maximum network capacity, determined
possible maximum traffic load, and current monitored traffic load,
where barring is set if current monitored traffic load is determined to be
above the maximum network capacity; and where type of service to be
barred is based on the service contributing the most to the load, and
where a set barring is removed if current monitored traffic load is
determined to be below the maximum capacity of the network;

means for setting type of barring or removing sct type of barring,
determined in step e), of said mobile phones identified in step ¢) and
which are served by said mobile network for utilizing maximum
network capacity of the network without overloading the network
during a period with heavy network load, and without shutting down all
mobile services for a particular mobile phone.

Device according to claim 11, further comprising input means for receiving
data regarding prioritised mobile phones that are not to be barred.

System for performing optimal utilization of the capacity of a mobile
network serving mobile phones located in a selected geographical area, and
for handling of network traffic in a period with heavy network load exerted
by network traffic to or from, or both to and from said area for avoiding
overloading of said mobile network, comprising:

a) means for sclecting said geographical area;

b) means for establishing an overview of maximum network capacity of said

¢}

mobile network serving said selected geographical area as well as
adjacent arcas;

means for establishing an overview of the identity of mobile phones
located within said selected geographical arca as well as in adjacent areas
served by said mobile network for determining maximum traffic load that
may be exerted by mobile phones on the mobile network;
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d) meang for establishing an overview of the current traffic load exerted by

e)

different types of mobile services delivered via said mobile network;

a location based barring device for determining if type of barring, of one
or more of said different types of mobile services to be set or removed
for network traffic to or from, or both to and from the mobile phones
identified in step ¢), and where this is based on the maximum network
capacity, determined possible maximum traffic load, and current
monitored traffic load, where barring 1s set if current monitored traffic
load is determined to be above the maximum network capacity; and
where type of service to be barred is based on the service contributing the
most to the foad, and where a set barring is removed if current monitored
traffic load is determined to be below the maximum capacity of the
network;

a mobile switching centre for setting type of barring or removing set type
of barring determined in step e), of said mobile phones identified in step
¢}, said switching centre having input means for receiving the identity of
mobile phones where barring and type of barring is to be set or removed,
determined by said location based barring device.

14. System according to claim 13, further comprising a priority database with

the identity of prioritised mobile phones that are not to be barred.
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