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The invention relates to a method for assigning a mobile communications terminal (1) having a temporary subscriber identity
(P-)TMSI and/or an assigned routing parameter to a core network node (4, 5) of a core network provider when changing from a
first core network area to a second core network area. The inventive method comprises the following steps: a) coding a
maximum of one core network node of the respective core network area with respect to the routing parameter and/or the
temporary subscriber identity of the mobile communications terminal; b) assigning the mobile communications terminal to a core
network node of the second core network area according to the following prioritization: assigning to the maximum of one core
network node, which Is coded with respect to the routing parameter and/or the temporary subscriber identity (P-)TMSI or;
assigning to an alternative core network node if no core network node, which Is coded with respect to the routing parameter
and/or the temporary identity (P-)TMSI, does not exist Iin the second core network area.
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ABSTRACT

The invention relates to a method for assigning a mobile communications terminal (1) having a
temporary subscriber identity (P-)TMSI and/or an assigned routing parameter to a core network
node (4, 5) of a core network provider when changing from a first core network area to a second
core network area. The inventive method comprises the following steps: a) coding a maximum of
one core network node of the respective core network area with respect to the routing parameter
and/or the temporary subscriber identity of the mobile communications terminal; b) assigning the
mobile communications terminal to a core network node of the second core network area
according to the following prioritization: assigning to the maximum: of one core network node,
which is coded with respect to the routing parameter and/or the temporary subscriber identity (P-
YTMSI or; assigning to an alternative core network node if no core network node, which 1s coded
with respect to the routing parameter and/or the temporary identity (P-)TMSI, does not exist in

the second core network area.
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Description

Method for assigning a mobile communications terminal

tro a core network node

The present invention relates to a method for assigning
a mobile communications terminal having a temporary
subscriber identity and an assoclated routing parameter
to a core network node of a core network provider 1in
the second core network area when changing from a first
core network area to a second core network area. In the
previous GSM and UMTS system, precisely one core
network node i1is rigidly assigned to an identifiable
radio area, 1.e. to a location or routing area. In
3GPP, too, a method 1is specified 1n which a special
routing parameter 1s assigned to each terminal during
the new registration 1n a core network area which 1s
covered by different core network nodes. In this
arrangement, the mobile communications terminal must
detect a change of core network area and indicate this
to the network. In most cases, this routing parameter
is also coded 1n parallel in the temporary subscriber
identity (P-)TMSI and 1i1dentifies exactly one core
network node within a core network area. Such a core
network area consists of a number of identifiable radio
areas. If the terminal changes the 1identifiable radio
areas but remains within such a core network area, the
core network node 1is not changed. This distribution of
terminals to corresponding core network nodes enlarges
the total radio area covered by a single core network
node. This reduces the signaling load, particularly
that with the home location register. Availability is
increased by a number of nodes which are operated 1in

parallel. This improves the
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reliability. In addition, the scalability of the
overall system 1s 1mproved. DMoreover, the number of
handovers between the core network nodes 1s reduced. So
that 1t 18 always the same core network node which

serves the terminal within a core network area, the

radilo system sets up the signaling link for a terminal
with the respective core network node 1n accordance
with the routing parameter assigned. If a core network
area 1s changed, the terminal informs the radio system
that it 1s new in this core network area. The terminal
recognizes this from the identities of the i1identifiable
radio areas which are provided with a special structure
for this purpose. In the case of such a change of core
network area, the radio system selects a new core
network node which 1s to serve the terminal from then
on, for example by means of load distribution between
the possible core network nodes. The new core network
node usually provides the mobile communications
terminals with a new routing parameter and a new
temporary subscriber 1dentity. These are stored by the
mobile communications terminal and sent to the network

again during subsequent signaling.

It was an object of the present invention to provide a
method which, by comparison, is developed further and
with the aid of which it is possible to support and/or
to distinguish core network nodes of different core

network providers in a radio system.

This object 1s achieved by the method according to the
invention according to claim 1. Further preferred
embodiments of the method according to the invention

are specified 1n the corresponding subclaims.
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According to claim 1, according to the invention, a
method for assigning a mobile communications terminal
having a temporary subscriber identity and/or an
associated routing parameter to a core network node of
a core network provider when changing from a first core
network area to a second core network area 1s provided,
the method exhibiting at least the following steps:
a. coding of a maximum of 1n each case one core
network node of the respective core network area
in the routing parameter and/or the temporary

subscriber identity of the mobile communications

terminal,

b. assigning the mobile communications terminal to a
core network node of the second core network area
in accordance with the following prioritization:

- to the, at most, one core network node of the
second core network area which 1s coded 1in the
routing parametex and/oxr the temporary
subscriber i1dentity, or

- to an alternative core network node 1f, 1n the
second core network area, there 1s no core
network node c¢oded 1in the routing parameter

and/or the temporary subscriber identity.

If a core network node within the second core network
area corresponds to the routing parameter, 1i.e. 1if 1t
is <coded 1in the routing ©parameter, the mobile
communications terminal 1s assigned to this 1n first
priority according to the 1invention 1independently of
whether the routing parameter has been assigned 1n the
current core network area of the mobile communications
terminal or in another one. The routling parameter can
also Dbe stored within the temporary subscriber

identity.
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In a preferred embodiment of the method according to
the invention, the mobile communications terminal 1s 1n
each case assigned to a core network node of the same
core network provider when changing from a first core
network area to a second core network area. The coding
of the routing parameters for each core network node
also preferably contains the respective core network
provider. Thus, the coding provides an i1identifiability
of the core network provider and, at the same time, of
the corresponding core network nodes of the core
network provider. The method according to the invention
thus has the result 1n first priority that a mobile
communications terminal 1s again assigned to a core
network node of the same core network operator when
changing the core network area. In each core network
area, at the most, one core network node of a core
network provider exists which exactly corresponds to
the coding in the routing parameter and/or in the
temporary subscriber 1dentity. The c¢oding 1n the
routing parameter and/or the temporary subscriber
identity shows which core network provider and/or which
code network has hitherto served the mobile
communications terminal. Accordingly, the signaling of
the mobile communications terminal 1s transmitted to a
core network node of the same core network provider
and/or of the same core network, as far as possible,
even after changing the core network area. If no core
network node 1s set up 1n the new, 1.e. second core
network area for a particular coding, 1.e. for an
actual routing parameter of the first core network
area, the mobile communications terminal will Dbe
assigned to another or an alternative core network
node. Here, too, the assignment 1g preferably to a core

network node of the same core network provider.
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For this purpose, accompanylng parameters such as
temporary subscriber identity and/or routing parameters
are evaluated 1in order to thus derive an alternative
core network of the same core network provider within

the new core network area from the known structure.

In the assignment to an alternative core network node
in the case where there 1s no core network node
corresponding to the routing parameter 1n the new core
network area, the possibility of controllable
distribution of roaming subscribers is given which, for
example, come from foreign networks, between the core
network providers which are wusing a common radio
system. The distribution between the core network
providers can take place, for example, by means of
lists which, for example, contain preferred or
otherwise unwanted other core network providers and are
stored in the individual core network nodes.
Correspondingly, mobile communication terminals which
newly arrive 1n a core network are accepted or rejected
by a core network node. In the case of a rejection, the
signaling of this mobile communication terminal i1s set
to a core network node of another core network
provider. If the core network provider himself operates
a number of networks nationally and/or internationally,
the sailid lists can also comprise the multiplicity of
corresponding network identifiers of the individual

networks operated by this core network provider. As a

result, a mobile communicationsg terminal will always be
assigned to a core network node of a core network of
the same core network provider even 1in the case of

international roaming.

In a preferred embodiment of the method according to
the invention, during the assignment to an alternative

core
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network node 1n step b of the abovementioned method
according to the invention, a new routing parameter
and/or a new temporary subscriber identity is assigned
to the mobile communications terminal 1f no core
network node  of the new core network carrier
corresponds to the original routing parameter and/or to
the temporary subscriber 1identity. The choice of an
alternative core network node preferably takes place in

accordance with a suitable load distribution.

Furthermore, the assignment 1in step b of the method
according to the invention is preferably performed in a
functional unit of a radio system which serves wvarious
core networks. This 1s preferably done in the base
station controller (BSC) in GSM radio (GERAN) and in
the radio network controller (RNC) in the case of
UTRAN. The corresponding functional unit of the radio
system has a table which assigns a signaling address to
each routing parameter. The information to be evaluated
with respect to the assignment to a signaling address

has hitherto been transparent for the radio system.

The method according to the invention can be preferably
used both 1n mobile communications terminals of 3GPP
from Rel5 onward and also in terminals which correspond
to previous radio systems such as UTRAN before Rel5 or
the GSM radio system. In the latter case, no explicit
routing parameter 1s introduced but the core network
node 1s coded within the temporary subscriber identity.
The temporary subscriber identity is thus no longer
transparent for the radio system. This must be filtered
out of the signaling messages by the radio system in
order to determine from this the identity of the core
network node and forward the signaling to a

correspondling signaling address.
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The coding of the core network node and/or of the core

network provider 1in the temporary subscriber identity
is preferably also used 1f a routing parameter 1s not
used 1n alternative radio systems such as, for example,
GSMRAN/GERAN. Thus, however, it 1is possible to retain
the core network provider and/or also the core network
node even during a change between alternative radio
systems (GSMRAN/GERAN and UTRAN). This reduces the
signaling load, especially that with the home location
register. Furthermore, the number of handovers between

core network nodes 1is reduced.

In a preferred embodiment of the method according to
the invention, the mobile communications terminal is
assigned to an alternative core network node when
changing from a first core network area to a second
immediately adjacent core network area since the coding
in step a of the method according to the invention 1is
performed 1in such a manner that there 1s no core
network node coded in the routing parameter and/or the
temporary subscriber identity in the second i1mmediately
adjacent core network area. This appropriate
configuring of the routing parameter wvalues which are
used within a core network area makes 1t possible to
achieve a new distribution by the radio system with
almost every change o©f core network area without the
mobile communications terminal or the radio system
having to detect a change o©¢f core network area. For
this purpose, the same values for the routing
parameters are never configured in each case in two
adjacent core network areas. Thls means that 1n each
case two adjacent core network areas together, one
actual routing parameter, 1.e. one actually coded
routing parameter can only be agsigned to one core

network node.
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In the most frequent changes, namely those between
adjacent core network areas, this enables the mobile
communications terminals to be distributed between the

regponslible core network nodes of one and the same core

network provider, for example 1in accordance with a

uniform load distribution.

Compared with the 3GPP approach, a reduction of the
possible location and/or routing areas is prevented
and, as a result, also a reduction 1n the possible
number of temporary subscriber identities because
location as well as routing area identities do not need

to be structured.

An advantage of the present 1nvention can be seen, in
particular, 1n that the method according to the
invention makes 1t possible to code a core network
provider in a temporary subscriber identity and/or a
routing parameter and distribute or, respectively,
route signaling messages from mobile communications
terminals through a radio system to core network nodes
in accordance with this coding. Furthermore, a
configuration of mutually exclusive values for routing
parameters which can also be coded in the temporary
subscriber i1dentity 1n 1n each case two adjacent core
network areas has a result that the radio system can
assign the mobile communications terminal of any new
core network node of the same core network provider
during a change of the core network area since no core
network node is configured in the new core network area
for the old value of the routing parameter but, at the
same time, the core network operator can be derived
from the old value and/or the old coding of the routing
parameter. The selection can thus take place completely
by means of load distribution between the core network

nodes of the core network provider
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since the original routing parameter cannot Dbe taken

into consideration.

Further advantages of the method according to the
invention are explained 1n greater detail with

reference to the figures following, 1n which:

Figure 1 shows a diagrammatic representation of the
assignment of a mobile communications terminal to a
core network node when the temporary subscriber
identity and/or the associated routing parameter cannot
be assigned to any core network node 1n a core network

area;

Figure 2 shows a diagrammatic representation of the
assignment of a mobile communications terminal to a
core network node when the temporary subscriber
identity and/or the routing parameter contains coding

which is known 1in the core network area.

A mobile communications terminal or a corresponding
mobile station 1 (MS), when entering into a core
network area, sets up a radio signaling channel 2 and
sends an 1nitial signaling message. In a functional
unit 3 of a radio system, 1t 18 determined from a
temporary subscriber i1identity associated with the
mobile communications terminal 1 and/or a
correspondingly associated routing parameter that MS 1
has not vyvet been assigned to a c¢ore network node in
this core network area. The functional unit 3 of the
radio system can be a UTRAN-RNC (UMTS Terrestrial Radio
Access Network - Radio Network Controller) or a GERAN-
BSC (GSM Enhanced Radio Access Network - Base Station
Controller). The functional unit 3 recognizes from the
coding stored in the routing parameter and/or in the

temporary subscriber i1dentity that there 1s no
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core network node corresponding to this stored coding
in the core network area. In the 3GPP approach, the
mobile communications terminal 1 itself recognizes the

change 1nto another core network area from a structure
the

of the radio area identities but, according tc
invention, this is ignored by the functional unit 3 of
the radio system. In this case, in which no core
network node 1s configured for the original wvalue of
the routing parameter, the functional unit 3 selects an
alternative core network node. The choice is preferably
made by taking into consideration a load distribution.
In a preferred embodiment of the method according to
the 1invention, the parameters stored in the routing

parameter and/or the temporary subscriber identity are

evaluated as a result of which, if necessary, a core

network node of a possible core network provider can be
derived from the structure. The functional unit 3 of
the radio system then sends the initial signaling
message to the core network node 4 found by the
functional unit 3 of the radio system. The core network
node 4 first determines the subscriber data.
Furthermore, the home network of the mobile
communications terminal 1, known from the subscriber
data, 1s compared with stored lists of preferred or
unwanted networks 1in the core network node 4. If the
core network node 4 accepts the mobile communications
terminal 1, any subsequent signaling is exchanged
between this core network node 4 and the mobile
communications terminal 1. If, in contrast, the mobile
communications terminal 1 is not wanted, -‘if, for
example, 1t 1s from an international network which also
pelongs to another network provider who, for example,
shares the radio system, the core network node 4
projects the signaling message to the functional unit 3
of the radio system with a corresponding reason. The

reason can indicate
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that the 1i1nternational network from which the mobile
communications terminal 1 comes does not belong to the
preferred networks listed in the 1list stored 1in the
core network node 4. The functional unit 3 of the radio
system determines, with the aid of the said reason, an
alternative core network node of another core network
provider which 1s also served by the radio system. If
such a core network node 5 1is found, the functional
unit 3 of the radio system sends the signaling message
to this core network node 5. The core network node 5,
in turn, determines the subscriber data of the mobile
communications terminal 1 and confirms the assignment
to this core network node 5. Any subsegquent signaling
1s now exchanged Dbetween the core network node 5 and
the mobile communications terminal 1. The mobile
communications terminal 1 recelves a new temporary
subscriber identity and/or a new routing parameter in
which exactly the core network node 5 1in this core

network area 1s coded from now on.

Figure 2 shows a diagrammatic representation of the
assignment of a mobile communications terminal 1 to a
core network node 1f there 1s a wvalue present within
the temporary subscriber identity and/or in the routing
parameter for which a core network node is configured
in the core network area. The mobile communications
terminal or the corresponding mobile station 1 (MS),
regpectively, sets up a radio signaling channel 2 and
sends an 1nitial core network signaling message to a
functional unit 3 1n a corresponding radio system. In
the functional unit 3 of the radio system, it 1is
determined from the temporary subscriber identity
and/or from the correspondingly assigned routing
parameter assocliated with the mobile communications
terminal 1 that the mobile communications terminal can

be assigned to a core network node
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from the core network area. Following this, the
functional unit 3 of the radio system sends the initial
signaling message to the core network node 4 determined
by the functional unit 3. After the core network node 4
has verified the data contained 1in the message and
established that the mobile communications terminal 1
1s reglstered 1n the core network node 4, it confirms
the signaling. Any subsequent signaling 1s exchanged
between the mobile communications terminal or,
respectively, between the mobile station 1 and the core
network node 4. If, however, the core network node 4
finds that the mobile communications terminal 4 1s not
registered, the core network node determines the
subscriber data. Thilis case may occur 1f the mobile
communications terminal 1 1s newly arriving 1in this
core network area and has been distributed to this core
network node by means of old parameters. Using the old
parameters can lead to a desired assignment to a core
network node, but not necessarily so. A functional unit
within the c¢core network node 4 compares the home
network of the mobile communications terminal 1, known
from the subscriber data, with lists of preferred or
unwanted networks stored in the core network node 4. If
the mobile communications terminal 1 is, for example,
from another i1international network which belongs to
another operator who shares the radio system, the core
network node 4 rejects this signaling to the functional
unit 3 of the radio system with corresponding reasons.
Following this, the functional unit 3 determines a core
network node of another core network provider. The
functional wunit 3 of the radio system sends the
signaling to a corresponding core network node 5 which
confirms the assignment. Any subsequent signaling 1is
exchanged between the core network node 5 and the

mobile
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communications terminal 1. The mobile communications
terminal 1 receives a new temporary identity and/or a
new routing parameter 1n which the core network node 5

is then correspondingly coded. From now on, the

signaling of the mobile communications terminal 1 1s
automatically conducted to the core network node 5 as
long as the moblle communications terminal 1 1s located

in this core network area.
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Patent claims

1. A method for assigning a mobile communications
terminal (1) having a temporary subscriber identity
and/or an associated ©routing parameter to a core
network node (4, 5) of a core network provider when
changing from a first core network area to a second
core network area, the method exhibiting at least the
following steps:
a. coding of a maximum of 1n each case one core
network node of the respective core network area

in the routing parameter and/or the temporary

subscriber 1dentity of the mobile communications
terminal,

b. assigning the moblle communications terminal to a
core network node of the second core network area
1n accordance with the following prioritization:

~ to the, at most, one core network node of the
second core network area which 1s coded in the
routing parameter and/or the temporary subscriber
identity, or

~ to an alternative core network node if, in the

second core network area, there is no core network

node coded in the routing parameter and/or the

temporary subscriber identity.

2. The method as claimed in claim 1, characterized in
that the mobile communications terminal (1) is assigned
to a core network node of the same core network
provider when changing from a first core network area

to a second core network area.
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3. The method as claimed in claim 1 or 2,
characterized in that the core network provider 1s

coded in the routing parameter and/or the temporary

subscriber identity.

4 . The method as claimed in one of the preceding
claims, characterized 11 that when the mobile
communications terminal (1) 18 assigned to an

alternative core network node, the assignment takes
place by means of lists stored in the respective core

network nodes.

5. The method as claimed in one of the preceding
claims, characterized in that when 1t 1s assigned to an
alternative core network node, a new routlng parameter
and/or a new temporary subscriber identity 1s assigned

to the mobile communications terminal (1).

6 . The method as claimed in one of the preceding
claims, characterized in that step b is performed 1in a
functional unit (3) of a radio system which serves a

number of core networks.

7 . The method as claimed in one of the preceding
claims, characterized 1in that, when changing from a
first core network area to a second 1mmediately
adjacent core network area, the mobile communications
terminal (1) is assigned to an alternative core network

node since the coding
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in step a is performed in such a manner that there 1is
no core network node coded in the routing parameter

and/or the temporary subscriber identity in the second

immediately adjacent core network area.

Foof =retonhonoh & GO,
e, 00 {._.,-;%:::if":e':.%da '
Patent Agents




CA 02442535 2003-09-26

WO 02/080603 PCT/DE02/01077
1/1 |







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - abstract drawing

