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(57) Abstract: Method for paging a mobile device in a public land mobile network (PLMN) in view of a mobile-terminated com-
munication event, wherein the mobile device is in the process of changing the location area of the PLMN and wherein a location
update procedure is initiated, the method comprising the following steps: - upon the occurrence of the mobile-terminated commu-
nication event, the PLMN broadcasts a first paging signal at a first paging time to locate the mobile device -- in case of receiving
no paging response from the mobile device in response to the first paging signal during a predefined time period, the PLMN
broadcasts a second paging signal at a second paging time, wherein the time difference between the second paging time and the
first paging time depends on whether a location update procedure is initiated during the predefined time period.
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Intelligent mobile-terminated call paging control before and during a location update

procedure

BACKGROUND

[0001] The invention relates to a method, a system, a program and a computer program
product for paging a mobile device in a public land mobile network (PLMN) in view of a
mobile-terminated communication event, wherein the mobile device is in the process of

changing the location area of the PLMN and wherein a location update procedure is initiated.

[0002] Today’s public land mobile networks (PLMN) typically consist of a large number
of cells each covering a certain geographic area, wherein each cell comprises one base
station entity to communicate via radio interface with mobile devices located in said cell.
Whenever a mobile-terminated communication event addressing a mobile device, e. g., a
mobile-terminated call, is transmitted over the PLMN, the cell containing the mobile device
has to be determined before a communication channel, e. g., a voice channel, between the
PLMN and the mobile device can be established. For this purpose, the PLMN broadcasts a
paging signal requesting a response of said mobile device.

[0003] Since broadcasting of paging signals in all cells of the entire PLMN would cause
unadvantageously large traffic, so-called location areas have been introduced, which are
typically composed of several cells of the PLMN and, thus, cover a larger geographic area. A
mobile device transmits a location area identifier to the PLMN when changing the location
area so that the PLMN is able to record the location of the mobile device by assigning the
location area identifier to the mobile device in a location register. Thus, in case that the
mobile device needs to paged, e. g., in view of a mobile-terminated communication event, it
is possible to restrict the broadcasting of paging signals to a single location area so that
broadcasting of the entire PLMN can be avoided and traffic can be advantageously reduced.

[0004] However, a drawback of using location areas is that each time a mobile device
changes its location area, the mobile device will temporarily be not reachable by the PLMN
(with respect to mobile terminating calls) due to a reorientation procedure which includes,
e.g., scanning of signal strengths and frequencies of nearby base station entities as well as
establishing a communication channel with one of the base transceivers stations of the new
location area. This reorientation procedure may take a few seconds, or even up to 10
seconds. The duration of the reorientation procedure is particularly time consuming in case
that the mobile device changes between location areas using different network technologies
like, e. g., GSM and UMTS. Additionally, subsequent to the reorientation procedure, a
focation update procedure is initiated which typically takes a few seconds as well and
includes, e. g., the processes of identification of the mobile device, authentication and
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ciphering. During the reorientation procedure and the location update procedure, the mobile
device is not able to receive paging signals and, thus, paging upon a mobile-terminated
communication event may fail. As a consequence, the mobile-terminated communication
event may not be transmitted to the mobile device. This situation is unsatisfactory both for
the network provider who gives away chargeable airtime and for the calling party, i. e., the
addresser of the mobile-terminated communication event, who is not being connected to the

called party.

SUMMARY

[0005] The object of the present invention is to provide an improved method, a system
and a computer program product for paging a mobile device in a PLMN in view of a mobile-
terminated communication event such that the above mentioned problems of the prior art are

at least partly avoided.

[0006] The object is solved by a method for paging a mobile device in a PLMN in view of
a mobile-terminated communication event, wherein the mobile device is in the process of
changing the location area of the PLMN and wherein a location update procedure is initiated,
the method comprising the following steps:

-- upon the occurrence of the mobile-terminated communication event, the PLMN broadcasts
a first paging signal at a first paging time to locate the mobile device

-- in case of receiving no paging response from the mobile device in response to the first
paging signal during a predefined time period, the PLMN broadcasts a second paging signal
at a second paging time, wherein the time difference between the second paging time and
the first paging time depends on whether a location update procedure is initiated during the
predefined time period, wherein in case that no location update procedure is initiated during
the predefined time period, the second paging signal is broadcast at a time directly
subsequent to the predefined time period, and wherein the broadcasting of the second
paging signal is delayed by a delay time subsequent to the time of the initiation of the

location update procedure.

[0007] The object is also solved by a method for paging a mobile device in a PLMN in
view of a mobile-terminated communication event, wherein the mobile device is in the
process of changing the location area of the PLMN and wherein a location update procedure
is initiated, the method comprising the following steps:

-- upon the occurrence of the mobile-terminated communication event, the PLMN broadcasts
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a first paging signal at a first paging time to locate the mobile device

-- in case of receiving no paging response from the mobile device in response to the first
paging signal during a predefined time period, the PLMN broadcasts a second paging signal
at a second paging time, wherein the time difference between the second paging time and
the first paging time depends on whether a location update procedure is initiated during the

predefined time period.

[0008] According to the present invention, it is, advantageously possible that the time for
broadcasting the second paging signal is chosen depending on whether the mobile device is
subjected to a location update procedure during the predefined time period and, thus, is not
capable of receiving a paging signal for a certain time period. Preferably, in case that a
location update procedure is detected during the predefined time period, the second paging
time is chosen such that it is ensured that the mobile device has completed the location
update procedure and is ready for receiving and responding to a paging signal when the
second paging signal is broadcast. Thereby, it is advantageously possible to assure a
successful paging procedure and to reduce the number of unsuccessful paging attempts
upon a mobile-terminated communication event so that traffic load in the PLMN is minimized.
Furthermore, it is advantageously possible according to the present invention that the time
interval needed to establish a (mobile terminated) call can also be minimized. Location
update procedures primarily occur (or are initiated) in two situations: (1) in case of the mobile
device changing the location area (i.e. moving from a first location area to a second location
area), and (2) location area updates (or location area update procedures) in a stationary
situation, i.e. location update procedures triggered by the PLMN without the mobile device
changing the location area, the latter being also called "periodical location updates” that
occur regularly according to a predetermined time interval. Both situations are addressed by
the present invention as it is assured that,

-- the second paging signal is directed to the new location area (in case of the mobile
device changing the location area), and

-- the second paging signal is sent at the earliest possible point in time such that such a

second paging signal has reasonable chances of success (in both situations)

[0009] According to the present invention, a “mobile device” is any portable device that
provides functionality to communicate with a PLMN via air interface, e. g., a mobile phone, a
smart phone, a PDA or a laptop computer comprising a mobile radio network interface.

[0010] In the context of the present invention, a “mobile-terminated communication

event’ refers to any communication event that is transmitted over the PLMN and intended to
terminate at the mobile device, wherein the communication event can be, e. g., a phone call,
a short message, a multimedia message or any other mobile service provided by the PLMN.
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[0011] According to the present invention, it is preferred that the location update
procedure is initiated when a location update request sent by the mobile device
is received at a network controller of the PLMN, wherein the network controller is preferably a
Mobile Switching Center (MSC). Thus, in the context of the present invention, the time of the
initiation of a location update procedure is determined by the time of receiving the location
update request at the network controller. Usually, such a location update request is sent
when the mobile device notices that the received location area code broadcast by a base
station entity has changed. Although the present invention is described in the context of a
location update procedure initiated in view of a change of the location area, one skilled in the
art understands that the inventive method is also applicable in case of a location update
procedure initiated when the mobile device is turned on or in case of a location update
procedure initiated periodically. Within the context of the present invention, the base station
entity means either:

-- a Base transceiver station for use within a Global System of Mobile Communication
(GSM) mobile radio access network, or

-- the NodeB within an Universal Mobile Telecommunication System (UMTS) mobile radio
access network, more precisely, the part of the NodeB entity handling the traffic of one radio

cell.

[0012] According to the present invention, the PLMN comprises a radio access network
(RAN), e. g., a GSM / EDGE radio access network (GERAN) and/or a UMTS radio access
network (UTRAN), and a core network, e. g., a GSM core network and/or a GPRS core
network. It is conceivable, that the PLMN is configured as a 2™ generation network like, e. g.,
a conventional GSM network, as a 3™ generation network like, e. g., an UMTS network, as
any next generation network like, e. g., a 3.9G network or a 4G network, or as any

combination of these network technologies.

[0013] According to the present invention, it is preferred that the mobile device is in the
process of changing from a first location area comprising a first network technology to a
second location area comprising a second network technology. Of course, the method
according to the present invention is also applicable to the case of the same network
technology (such as Global System of Mobile Communication (GSM) or Universal Mobile
Telecommunication System (UMTS) technology) in both the first and second location area.

[0014] For instance, it is conceivable that the first location area is part of a GSM network
and the second location area is part of an UMTS network or vice versa. In this case, the
duration of the reorientation procedure of a mobile device in view of changing the location
area is comparatively long so that the probability for an unsuccessful paging upon a mobile-

terminated communication event using conventional paging techniques known in the prior art
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is relatively high. However, the paging success rate is significantly improved by using the

method according to the present invention.

[0015] According to the present invention, it is, furthermore, preferred that the mobile
device is in the process of changing from a first location area served by a network controller
to a second location area served by the same network controller, wherein the network

controller is preferably a MSC.

[0016] According to the present invention, it is, furthermore, preferred that the mobile
device is in the process of changing from a first location area to a second location area,
wherein in case that a location update procedure is initiated during the predefined time
period, the second paging signal is broadcast to the second location area.

[0017] Thereby, it is advantageously ensured that the mobile device is capable of
receiving and responding to the second paging signal after completion of the location update

procedure.

[0018] According to the present invention, it is, furthermore, preferred that in case that
no location update procedure is initiated during the predefined time period, the second
paging signal is broadcast directly subsequent to the predefined time period.

[0019] Thereby, it is advantageously possible that in case that the mobile device is not
subjected to a location update procedure, the second paging signal is promptly broadcast
subsequent to the predefined time period without any additional time delay so that the
duration of the paging procedure can be kept comparatively short.

[0020] According to the present invention, it is, furthermore, preferred that in case that a
location update procedure is initiated during the predefined time period, the second paging
signal is broadcast at a time after the location update procedure has completed.

[0021] Thereby, it is advantageously possible to assure that the mobile device is ready
to receive and respond to paging signals at the time when the second paging signal is
broadcast so that the number of unsuccessful paging signals is reduced and traffic load and
costs can be minimized. Furthermore, it is advantageously possible according to the present
invention that the time interval needed to establish a (mobile terminated) call can also be
minimized.

[0022] According to the present invention, it is furthermore preferred, that the
broadcasting of the second paging signal is delayed by a delay time subsequent to the time
of the initiation of the location update procedure.

[0023] In this context, “delayed” means that the second paging signal is broadcast not
before the time period defined by the delay time has elapsed. The delay time is preferably
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chosen in such a way that it is ensured that the location update procedure has been
completed when the time period defined by the delay time has elapsed and the second
paging signal is broadcast. For this purpose, it is conceivable, to choose the delay time larger
than the typical duration of a location update procedure. Thereby, it is advantageously
guaranteed that the mobile device is ready to receive and respond to the second paging
signal when said second paging signal is broadcast. On the other hand, it is preferred to
choose a comparatively small delay time to keep the duration of the paging procedure
advantageously short and, hence, to provide a fast communication establishment upon a
mobile-terminated communication event. Preferably, both requirements are fulfilled if the
delay time is chosen between 2.0 seconds and 6.0 seconds, more preferably between 2.5
seconds and 5.5 seconds and even more preferably between 3.5 seconds and 4.5 seconds.
Furthermore, it is preferred that the delay time is a fixed value, wherein “fixed” means that
the same delay time is chosen for each paging procedures being performed. Thereby, it is
advantageously possible to implement the inventive method in the PLMN without major
efforts.

[0024] According to an alternative embodiment of the present invention, it is preferred
that in case that a location update procedure is initiated during the predefined time period,
the broadcasting of the second paging signal is triggered by the completion of the location

update procedure.

[0025] Thereby, it is advantageously possible that the second paging signal is broadcast
directly subsequent to the time of completion of the location update procedure. It is
conceivable, that the broadcasting of the second paging signal is triggered by the
transmission of a location update acknowledgment message from the PLMN to the mobile
device which indicates that the location update procedure has been successfully completed.
Thereby, it is advantageously possible to both assure that the mobile device is ready to
receive and respond to the second paging signal when said second paging signal is
broadcast and that the time difference between the first paging signal and the second paging

signal is kept as short as possible.

[0026] The present invention further relates to a system for paging a mobile device in a
PLMN in view of a mobile-terminated communication event, wherein the mobile device is in
the process of changing the location area of the PLMN and wherein a location update
procedure is initiated, wherein the PLMN comprises a network controller providing means for
executing a location update procedure and initiating the broadcasting of a paging signal to
locate the mobile device, wherein, upon the occurrence of a mobile-terminated
communication event, the network controller broadcasts a first paging signal at a first paging
time to locate the mobile device, wherein, in case of receiving no paging response from the
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mobile device in response to the first paging signal during a predefined time period, the
network controller broadcasts a second paging signal at a second paging time, wherein the
time difference between the second paging time and the first paging time depends on
whether a location update procedure is initiated during the predefined time period, wherein in
case that no location update procedure is initiated during the predefined time period, the
second paging signal is broadcast at a time directly subsequent to the predefined time
period, and wherein the broadcasting of the second paging signal is delayed by a delay time
subsequent to the time of the initiation of the location update procedure.

[0027] The present invention furthermore also relates to a system for paging a mobile
device in a PLMN in view of a mobile-terminated communication event, wherein the mobile
device is in the process of changing the location area of the PLMN and wherein a location
update procedure is initiated, wherein the PLMN comprises a network controller providing
means for executing a location update procedure and initiating the broadcasting of a paging
signal to locate the mobile device, wherein, upon the occurrence of a mobile-terminated
communication event, the network controller broadcasts a first paging signal at a first paging
time to locate the mobile device, wherein, in case of receiving no paging response from the
mobile device in response to the first paging signal during a predefined time period, the
network controller broadcasts a second paging signal at a second paging time, wherein the
time difference between the second paging time and the first paging time depends on
whether a location update procedure is initiated during the predefined time period.

[0028] Thereby, it can be advantageously ensured that a mobile device which is in the
process of changing its location area is successfully paged upon a mobile-terminated

communication event.

[0029] The present invention further relates to a program comprising a computer
readable code that when executed performs a method for paging a mobile device in a PLMN

in view of a mobile-terminated communication event according to present invention.

[0030] The present invention further relates to a computer program product comprising a
computer-readable storage medium having computer-readable instructions embodied in the
medium for executing a method for paging a mobile device in a PLMN in view of a mobile-

terminated communication event according to present invention.

[0031] These and other characteristics, features and advantages of the present
invention will become apparent from the following detailed description, taken in conjunction
with the accompanying drawings, which illustrate, by way of example, the principles of the
invention. The description is given for the sake of example only, without limiting the scope of
the invention. The reference figures quoted below refer to the attached drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0032] Figure 1 schematically illustrates a location update procedure in a PLMN.

[0033] Figure 2 schematically illustrates a method for paging a mobile device according

to the prior art.

[0034] Figure 3 schematically illustrates a method for paging a mobile device according

to the present invention.

DETAILED DESCRIPTION

[0035] The present invention will be described with respect to particular embodiments
and with reference to certain drawings but the invention is not limited thereto but only by the
claims. The drawings described are only schematic and are non-limiting. In the drawings, the
size of some of the elements may be exaggerated and not drawn on scale for illustrative

purposes.

[0036] Where an indefinite or definite article is used when referring to a singular noun,
e.g. “a”, “an’, “the”, this includes a plural of that noun unless something else is specifically

stated.

[0037] Furthermore, the terms first, second, third and the like in the description and in
the claims are used for distinguishing between similar elements and not necessarily for
describing a sequential or chronological order. It is to be understood that the terms so used
are interchangeable under appropriate circumstances and that the embodiments of the
invention described herein are capable of operation in other sequences than described or

illustrated herein.

[0038] Referring to Figure 1, a public land mobile network (PLMN) 100 is illustrated,
wherein the PLMN 100 is divided into a plurality of location areas 10, 10’ which cover a
certain geographic area of the entire PLMN 100. It is to mention that each location area 10,
10’ is, furthermore, composed of one or several cells (not illustrated). Each location area 10,
10’ comprises one or more base station entities 2, 2’ which provide means to transmit signals
to and receive signals from a mobile device 1 located in the corresponding location area 10,
10’ via air interface, wherein the mobile device 1 can be any portable device capable of
communicating with the PLMN 100 via air interface like, e. g., a mobile phone, a smart
phone, a PDA or a laptop computer. The base station entities 2, 2’ are connected, e.g. via
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base station controllers 3, 3’ (for the case of a Global System of Mobile Communication
(GSM) network) or via a Radio Network Controller (for the case of an Universal Mobile
Telecommunication System (UMTS) network), to a network controller 4, e. g., a Mobile
Switching Center (MSC). The network controller 4 is responsible for routing mobile-
terminated and mobile-originated communication events, e. g., phone calls, short messages
or other mobile services. Furthermore, the network controlier 4 provides functionality for
recording the location area information of a mobile device 1 within the PLMN 100. For this
purpose, the network controller 4 is arranged to store and maintain the location area
information of the mobile device 1 in a location register 5, e. g., a visitor location register
(VLR) or a home location register (HLR). It is conceivable that the location register 5 is either
embedded in the network controller 4 or is a separate entity of the PLMN 100.

[0039] Whenever the mobile device 1 moves from a first location area 10 to a second
location area 10, the mobile device 1 sends a location update request for the initiation of a
location update procedure to the PLMN 100 so that the location area information stored in
the location register 5 is being updated by the network controller 4. It is to mention that a
location update request can also be sent by the mobile device 1 periodically or upon turning
on the mobile device 1. Furthermore, it is to mention that the first and the second location
area 10, 10’ can comprise the same network technology, e. g., a GSM network technology,
or can comprise different network technologies, e. g., a GSM network technology and an
UMTS network technology.

[0040] Based on the location area information stored in the location register 5, the
network controller 4 is able to page the mobile device 1 upon a mobile-terminated
communication event addressing said mobile device 1. The paging procedure includes that
the network controller 4 initiates the broadcasting of a paging signal via the base station
entity 2, 2’ serving the current location area 10, 10’ of the mobile device 1. If the mobile
device 1 receives the paging signal, it will send a paging response to the network controller 4
so that a connection between the mobile device 1 and the PLMN 100 can be established and

the mobile-terminated communication event can be delivered to the mobile device 1.

[0041] However, the paging procedure may fail if the mobile device 1 is in a state of not
being capable of receiving and responding to paging signals. In particular, such situation may
occur if the mobile device 1 is currently in the process of changing from the first location area
10 to the second location area 10'. In this case, the mobile device 1 is not reachable by the
PLMN 100 (with respect to mobile terminating calls) due to a reorientation procedure, which
includes scanning of signal strengths and frequencies of all base station entities 2, 2’ within
reach of the mobile device 1 as well as establishing a communication channel with the base
station entity 2’ serving the new location area 10'. Furthermore, subsequent to the
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reorientation procedure the above mentioned location update procedure is carried out during
which the mobile device 1 is unable to receive and respond to paging signals as well.

[0042] Figure 2 schematically shows a “conventional” procedure as known from the prior
art for paging a mobile device 1 while the mobile device 1 is in the process of changing from
a first location area 10 to a second location area 10'. In case that a mobile-terminated
communication event addressing the mobile device 1 occurs which needs to be routed by the
network controller 4 of the PLMN 100 to the mobile device 1, the network controller 4
determines the location area 10 of the mobile device 1 which is recorded in the location
register 5 of the PLMN 100 and then broadcasts a first paging signal P1 at a first paging time
T1 to said determined location area 10 in order to locate and to establish a connection with
the mobile device 1. Along with the broadcasting of the first paging signal P1, the network
controller 4 starts a first timer having the duration of a predefined time period TP which
determines how long one will wait for a page response from the mobile device 1 before a
second paging signal P2 is broadcast. Typically, the predefined time period TP has a
duration of a few seconds, preferably about 4 seconds. As illustrated, the mobile device 1 is
subjected to a reorientation procedure RP when the first paging signal P1 is broadcast and,
thus, not capable of receiving and responding to said first paging signal P1. Therefore, no
page response is received by the network controller 4 before the first timer expires and,
according to the conventional paging procedure, a second paging signal P2 is broadcast by
the network controller 4 at a second paging time T2 directly subsequent to the time period
TP. Along with the broadcasting of the second paging signal P2, a second timer having again
the duration of the predefined time period TP is started and the network controller 4 again
asks whether a page response from the mobile device 1 is transmitted during said predefined
time period TP. However, as illustrated, at the second paging time T2 the mobile device 1 is
subjected to a location update procedure LU. Thus, the mobile device 1 is still not capable of
receiving and responding to paging signals and no page response in response to the second
paging signal P2 from the mobile device 1 is received by the network controller 4 before the
second timer expires. Eventually, the conventional paging procedure will be stopped at this
point and the mobile-terminated communication event will not be delivered to the mobile
device 1. Alternatively, the network controller 4 broadcasts a third paging signal P3 at a third
paging time T3 when the second timer expires. Even if at the third paging time T3, the
location update procedure LU is completed (so that the mobile device 1 could then able to
respond to said third paging signal P3 and a connection between the PLMN 100 and the
mobile device 1 could be established), the conventional procedure requires the third paging
signal to be sent to the first location area and consequently (as the mobile device is in the
second location area) no connection can be established. Even if such a third paging signal
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would be sent to the second location area (which it is not conventionally), thisthird paging
signal P3 would cause additional traffic and is, therefore, unadvantageously cost-intensive.

[0043] The drawbacks of the above mentioned conventional paging procedure are
overcome by the method according to the present invention as schematically illustrated in
Figure 3. Similar to the conventional paging procedure described for Figure 2, the paging
procedure according to the present invention is initiated by a mobile-terminated
communication event addressing the mobile device 1 while the mobile device 1 is in the
process of changing from a first location area 10 to a second location area 10’, wherein the
paging procedure begins with the broadcasting of a first paging signal P1 at a first paging
time T1 by the network controller 4. Moreover, similar to the conventional paging procedure,
along with the broadcasting of the first paging signal P1 the network controller 4 starts a
timer having the duration of a predefined time period TP which determines how long one will
wait for a page response from the mobile device 1 before a second paging signal P2 is
broadcast. In contrast to the conventional paging procedure, however, the network controller
4 also detects whether a location update procedure LU for the mobile device 1 is initiated
during the predefined time period TP. In case that the initiation of a location update
procedure LU is detected by the network controller 4, e. g., by receiving a location update
request from the mobile device 1, and in case that no page response from the mobile device
1 has been received by the network controller 4 so far, the broadcasting of the second
paging signal P2 will be delayed until the location update procedure LU is completed.
According to the illustrated embodiment, such a delay is realized by extending the duration of
the timer by a predefined delay time DT as soon as the initiation of the location update
procedure LU is detected. The delay time DT is preferably chosen larger than the typical
duration of a location update procedure LU, preferably about 4 seconds. Thereby, it can be
advantageously assured that the location update procedure LU has been completed and the
location area information of the mobile device 1 stored in the location register 5 of the PLMN
100 has been updated when the extended timer expires. The mobile device 1 is, thus, ready
to receive and respond to the second paging signal P2 which is broadcast upon the
expiration of the extended timer. Thereby, the method according to the present invention
advantageously guarantees that a maximum of only two paging signals needs to be
broadcast to successfully page the mobile device 1 while the mobile device 1 is in the

process of changing its location area 10.
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PATENT CLAIMS

1.

Method for paging a mobile device (1) in a public land mobile network (PLMN) (100)
in view of a mobile-terminated communication event, wherein the mobile device (1) is
in the process of changing the location area (10, 10’) of the PLMN (100) and wherein
a location update procedure (LU) is initiated, the method comprising the following
steps:

-- upon the occurrence of the mobile-terminated communication event, the PLMN
(100) broadcasts a first paging signal (P1) at a first paging time (T1) to locate the
mobile device (1)

-- in case of receiving no paging response from the mobile device (1) in response to
the first paging signal (P1) during a predefined time period (TP), the PLMN (100)
broadcasts a second paging signal (P2) at a second paging time (T2), wherein the
time difference between the second paging time (T2) and the first paging time (T1)
depends on whether a location update procedure (LU) is initiated during the
predefined time period (TP),

wherein in case that no location update procedure (LU) is initiated during the
predefined time period (TP), the second paging signal (P2) is broadcast at a time
directly subsequent to the predefined time period (TP), and wherein the broadcasting
of the second paging signal (P2) is delayed by a delay time (DT) subsequent to the
time of the initiation of the location update procedure (LU).

Method according to claim 1, wherein the mobile device (1) is in the process of
changing from a first location area (10) comprising a first network technology to a
second location area (10’) comprising a second network technology.

Method according to any of the preceding claims, wherein the mobile device (1) is in
the process of changing from a first location area (10) served by a network controller
(4) to a second location area (10’) served by the same network controller (4), wherein
the network controller (4) is preferably a Mobile Switching Center (MSC).

Method according to any of the preceding claims, wherein the mobile device (1) is in
the process of changing from a first location area (10) to a second location area (10’),
wherein in case that a location update procedure (LU) is initiated during the
predefined time period (TP), the second paging signal (P2) is broadcast to the second

location area (10’).

Method according to any of the preceding claims, wherein in case that a location
update procedure (LU) is initiated during the predefined time period (TP) the second
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10.

paging signal (P2) is broadcast at a time after the location update procedure (LU) has

been completed.

Method according to any of the preceding claims, wherein the delay time (DT) is a
fixed value, wherein the delay time (DT) is preferably between 2.0 seconds and 6.0
seconds, more preferably between 2.5 seconds and 5.5 seconds and even more

preferably between 3.5 seconds and 4.5 seconds.

Method according to any of the preceding claims, wherein in case that a location
update procedure (LU) is initiated during the predefined time period (TP), the
broadcasting of the second paging signal (P2) is triggered by the completion of the
location update procedure (LU).

System for paging a mobile device (1) in a PLMN (100} in view of a mobile-terminated
communication event, wherein the mobile device (1) is in the process of changing the
location area (10, 10’) of the PLMN (100) and wherein a location update procedure
(LU) is initiated, wherein the PLMN (100) comprises a network controller (4) providing
means for executing a location update procedure (LU) and for initiating the
broadcasting of a paging signal (P1, P2) to locate the mobile device (1), wherein,
upon the occurrence of a mobile-terminated communication event, the network
controller (4) initiates the broadcasting of a first paging signal (P1) at a first paging
time (T1) to locate the mobile device (1), wherein, in case of receiving no paging
response from the mobile device (1) in response to the first paging signal (P1) during
a predefined time period (TP), the network controller (4) broadcasts a second paging
signal (P2) at a second paging time (T2), wherein the time difference between the
second paging time (T2) and the first paging time (T 1) depends on whether a location
update procedure (LU) is initiated during the predefined time period (TP).

Program comprising a computer readable code that when executed performs a
method for paging a mobile device (1) in a PLMN (100) in view of a mobile-terminated

communication event according to any of the claims 1 to 7.

Computer program product comprising a computer-readable storage medium having
computer-readable instructions embodied in the medium for executing a method for
paging a mobile device (1) in a PLMN (100) in view of a mobile-terminated

communication event according to any of the claims 1 to 7.
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