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(57) Abstract: The present invention proposes a method for handling sets of executable control data instructions in a communication
network, said network comprising at least one network functional element of a first type (CSCF I, CSCF II) being imparted with a
~~~ communication control functionality, the actual control functionality being determined by respective sets of said executable control
data instructions which are temporarily storable in said functional element of a first type, with a terminal equipment (TE) being
adapted to perform a communication via said communication network with a communication partner, said method comprising the
steps of detecting that a registration condition for said terminal has occurred, and transferring at least one set of executable control
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METHOD FOR HANDLING SERVICE SCRIPTS IN A COMMUNICATION NETWORK

FIELD OF THE INVENTION

The present invention relates to a method for handling sets
of executable control data instructions in a communication

network operated.

e

BACKGROUND OF THE INVENTION

Throughout the subsequent specification, "sets of

executable control data instructions" are also referred to

as "scripts". Scripts are defined using a so-called script

language.

For example, Call Processing Language (CPL) 1s such a

script language that IETF has specified for call control

purposes. (A "call" means a communicatilion between a

terminal equipment TE and a communication partner via a

ph——

communication network.) Of course, the present invention 1is

not limited to CPL as a script language, but 1is also

applicable to the usage of other script languages.

Nevertheless, for explanation purposes, reference 1s made

herein below only to CPL scripts.

A script language can be used to create services like "call

forwarding™ etc. The CPL scripts as the chosen example

scripts can be executed in the end system (terminal) or 1in

the network server. Some of the scripts can only be run in

the network, for example, scripts defining a kind of a

service like "Call Forwarding on not reachable™.
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For the present invention, focus is laid on those scripts

that are to be executed 1n the network servers. A network

server 1s a functional element of and represents a node o:

1)

a communication network.

The currently existing specifications of the script

language CPL do not specify how the CPL scripts are

transmitted in the network. A reason therefor may reside in

pa—

the fact that the Internet Engineering Taskforce (IETF) has

not specifically considered mobile communication networks

when creating CPL.

Hence, CPL does not describe any mechanisms that can be

used to optimize the storage and mobility of the scripts.

Nevertheless, due to the nature of mobile communication

networks, the scripts defined for a respective user

(subscriber) (i.e. for his terminal equipment) should be

available in the user's location within the network in

order to make sure that his services function correctly.

(Note that scripts defined for a user may be network
originated scripts which were initially created by the
network operator and were individually configured by the

user, or may be terminal originated scripts which were

created and configured by the user himself using his

terminal equipment.)

One way to cope with this requirement would be that the

user himself would manually send his scripts to the server

(serving network functional element) whenever 1t 1s

necessary.

However, such a procedure would impose an unnecessary

burden on the user and could be felt as uncomfortable,
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since services for the user would not work properly or

would not work at all if the user has forgotten to send his

scripts to the serving network functional element. Also,

gri=—

this would require that the user i1is aware of the fact to

which server within the communication network he would have

to send his scripts.

SUMMARY OF THE INVENTION

Tt is therefore an object of the present invention to

F

provide an improved method for handling sets of executable

control data instructions in a communication network, which

method is free from the above drawbacks.

According to the present invention, the above object 1is,

o

for example, achieved by a method for handling sets o:

executable control data instructions in a communication

network operated, said network comprising at least one

a first type being imparted

1)

network functional element O:

with a communication control functionality, the actual

control functionality being determined by respective sets

of said executable control data instructions which are

F
—

temporarily storable in said functional element of a first

type, with a terminal equipment being adapted to perform a

communication via said communication network with a

t 1)

communication partner, said method comprising the steps o:

detecting that a registration condition for said terminal

-
ey

has occurred, and transferring at least one set O:

—.

executable control data instructions allocated to said

rerminal to said at least one network functional element of

a first type, via which the communication of said terminal

equipment via said network is to be effected.

According to further technical solutions:
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~ sald registration condition is the initial

P

registration of the terminal equipment to said network, and

sald at least one set of executable control data

Instructions is transferred from said terminal equipment to
sald at least one network functional element of a first
type;

- sald network further comprises a network functional

element of a second type being imparted with a database

functionality, the database functionality providing a
register of sets of said executable control data

instructions for respective terminal equipments that have

subscribed to the network, and said registration condition

1s the i1nitial registration of the terminal equipment to

said network, and said at least one set of executable

control data instructions is transferred from said network

functional element of a second type to said at least one

network functional element of a first type;

- sald registration condition 1s a handover of the

- f—~
ey

terminal equipment from a first one of said at least one

network functional element of a first type to a second one

of said at least one network functional element, and said

at least one set of executable control data instructions is

transferred from said terminal equipment to said second one

of said at least one network functional element of a first
type;

- sald registration condition is a handover of the

—n

terminal equipment from a first one of said at least one

network functional element of a first type to a second one

of said at least one network functional element, and said

at least one set of executable control data instructions is

transferred from saild network functional element of a

second type to said second one of said at least one network

functional element of a first type;

- sald terminal equipment is adapted to create user

defined sets of executable control data instructions, and,
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p—

upon activation of at least one of said created user

defined sets of executable control data instructions,

'}

loading the at least one activated set to a first one of

ad

said at least one network functional element of a first

5 type, via which the terminal equipment currently

communicates via the network, and wherein said regilistration

condition is a handover of the terminal equipment from said

first one of said at least one network functional element

of a first type to a second one of said at least one

10 network functional element, and said at least one activated

gy

set of executable control data instructions 1s transferred

from said first one of said at least one network functional

At

element of a first type to said second one of said at least

one network functional element of a first type.
15
Also, the present invention relates to a computer system

comprising an execution environment for running an

application for handling sets of executable control data
instructions in a communication network, as set out in the

20 above described method.

Still further, the present invention relates to a computer

F
e

program product, loadable into the memory of a digital

computer and comprising software code portions for
25 performing the steps as set out in the above described
method.

Advantageously, according to the present invention, the

—

user's CPL scripts can automatically be made available for

-

30 his usage. Consequently, the whole process of making the

user's service scripts available for the concerned network

functional element is transparent for the user.
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The present invention is advantageously applicable in

connection with IETEF and 3GPP standards of communication

networks.

BRI

L*]
]
O

ESCRIPTION OF THE DRAWINGS

p e

The present invention and its features and advantages will

pecome more fully apparent when referring to the detailed

gir——

description of the accompanying drawing, in which

Fig. 1 illustrates a basic network architecture of an

communication network according to the present invention

(for example, and IP based network or a so-called all-TIP

network) adapted to the script handling scenarios according

to the present invention.

DETAILED DESCRIPTION OF THE DRAWING

4

Fig. 1 illustrates a basic network architecture of an

communication network. It is however to be noted that in

the drawing only those network functional elements are

illustrated which are relevant for the present invention.

Thus, so-called "last-step" access networks such as radio
access networks (e.g. moblle communication network such as

GPRS) establishing communication to and/from a terminal

equipment are not shown in order to keep the drawing and

explanation simple.

Fig. 1 shows network functional elements and their
interconnections. However, it is to be noted that the
arrows 1llustrating the interconnections do not represent
the single possible data flow direction between the
functional elements. Rather, the arrows merely denote the

P

direction of the transfer of the sets of executable control
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data instructions (scripts) in connection with the present

invention in specific situations to be described later.

As regards the network functional elements, two types of

network functional elements have to be distingulshed:

a first type being imparted with a communication

control functionality, the actual control functionality

being determined by respective sets of said executable

control data instructions which are temporarily storable in

P

said functional element of a first type, the first type

being also referred to as call state control functional
element CSCF, and

a second type being imparted with a database

functionality, the database functionality providing a

P

register of sets of said executable control data

instructions for respective terminal edquipments that have
subscribed to the network, the second type being also

referred to as home subscriber server HSS or as an

application server APSE.

Within the call state control functional element CSCE a

serving profile database SPD (not shown) is provided, which

is adapted to store, at least temporarily, the scripts for

a respective user. Nevertheless, in general, a database

inside the CSCF which database stores the scripts, and

which needs not be identical to a SPD, may be sufficient.

Also, within the home subscriber server HSS (or the

Application server APSE), a subscriber profile database

(not shown) is provided, which is adapted to store scripts

v

for a plurality of users having subscribed to the network.

A user of the communication network 1s represented as a
terminal equipment TE (e.g. a wireless terminal). The
terminal egquipment is provided with a memory MEM at least

for storing scripts for the corresponding user.
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During operation (i.e. while a communication (call) is

ongoilng), or between two consecutive points of time at

which the user switches on his terminal and thus initially

registers to the network, the terminal equipment may move,

Oor may have moved, respectively, within the network. The

movement 1s assumed to be of such an amount that a new call

state control function element CSCF II is responsible for

serving the user.

Although Fig. 1 shows a situation in which CSCF I as well

as CSCFEF 1II are 1n the same network, it is of course also

possible that a terminal moves from one network to another

network. That is, CSCF I could belong to another network
than CSCF TII.

Stated in other words, during movement a handover HO

(representing a registration condition) occurs (indicated

in dashed lines) from the initially responsible CSCF I to

the newly responsible CSCF II. Or, after a relocation of a

switched off terminal, which thereafter newly registers

(1.e. 1nitially registers after being switched on again) to

the network, a new call state control functional element

(CSCEF II) is responsible for serving the user (at the time

F

of switching off, a CSCF different from the CSCF II (e.q.

CSCE I) was serving the terminal.

Generally spoken, a registration condition for the terminal

1n the IP network may be represented by an "initial

registration” of the terminal (e.g. upon terminal

activation and subsequent "attachment" of the terminal to

the network) or by a handover of the terminal.

With reference to the basic network architecture as

described above, the method for providing mobility of the
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CPL scripts in the network, 1i.e.

—

PCT/EP00/08589

the method for handling

sets of executable control data instructions in the

communication network will be described with reference to

different situations referred to by the numerals of the

arrows in Fig. 1.

Situation option #1: - Registration -

Situation la:

~J

The terminal equipment TE of a subscriber to the network,

which terminal 1s provided with 1ts script memory MEM,

newly (i.e. initially) registers to the network. Upon

registration, a registration procedure is performed as the

network needs to have a knowledge of the location of the

subscriber 1n order to properly serve the subscriber. Then,

the terminal TE sends at least one script from its memory

CSCE 1I.

MEM to the serving call state control functional element

Thus, upon detecting that a registration condition for said

terminal TE has occurred (here: initial registration), at

g

least one set of executable control data instructions

allocated to said terminal 1s transferred to said at least

p—t

one network functional element o:

a first type CSCF I, via

which the communication of said terminal equipment via said

network i1s to be effected.

Situation 1b:

[

In this situation, the terminal TE need not necessarily be

provided with an own memory MEM as in situation la. Rather,

in situation lb, 1t is assumed that scripts for the

respective terminal are stored in the home subscriber

server HSS (or APSE) and downloaded from the HSS (or APSE)
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upon detection of the initial registration of the terminal

to the network as a registration condition.

Stated 1n other words, in this situation, said at least one

set of executable control data instructions (script) is

transferred from said network functional element of a

second type HSS (or APSE) to said at least one network

functional element of a first type CSCF 1I.

It should be noted that the above explanations similarly

hold in case the terminal newly (i.e. initially) registers
to the CSCF ITI.

Situation option #2: - Handover (HO) -

L)

The terminal T

1s moving from the service region of the

call state control functional element CSCF to the service

region of the call state control functional element CSCF II

(indicated by the arrow labeled HO).

As mentioned above, although Fig. 1 shows a situation in

which CSCE I as well as CSCF II are in the same network, it

1s of course also possible that a terminal moves from one

network to another network. That is, CSCF I could belong to
another network than CSCF ITI.

Situation 2a:

Similar as in situation la, the terminal TE is provided

with its own script memory MEM. Then, upon detection that a

registration condition is fulfilled due to the handover

procedure having to be performed, the terminal TE sends at

least one script from its memory MEM to the call state

control functional element CSCF

, to which the handover
1s performed.
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F

Thus, as sald registration condition 1s a handover of the

terminal equipment TE from a first one CSCEF I of said at

least one network functional element of a first type to ¢

o~

5 second one of said at least one network functional element

CSCF II, said at least one set of executable control data

instructions is transferred from said terminal equlpment to

gl

said second one CSCF II of sailid at least one network

gty
P

functional element of a first type.

10
Situation 2Zb:

Similar as in situation 1lb, the terminal TE need not

necessarily be provided with an own memory MEM as in

15 situation la, 2a. Rather, in situation 2b, it is assumed

that scripts for the respective terminal are stored in the

home subscriber server HSS (or the application server APS

L

)

P

and downloaded, upon detection of the handover (as a

p

registration condition) of the terminal from the initially

20 serving call state control functional element CSCEF I to the

subsequently serving call state control functional element

CSCE . from the HSS (or the APSE) to the subsequently

serving call state control functional element CSCE IT.

25 Stated in other words, when said registration condition is

p—

a handover of the terminal equipment TE from a first one

F

CSCF I of said at least one network functional element of a

B

p—

first type to a second one of said at least one network

functional element CSCF II, said at least one set of

30 executable control data instructions 1s transferred from

said network functional element of a second type (HSS or

APSE) to said second one CSCF II of said at least one

network functional element of a first type.

| . |

35 Situation option #3:
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- Handover (HO) in case the scripts are user created and

were created during an ongoing communication -

v

When the user of the terminal TE creates his own scripts

during an ongolng communication, he uploads the scripts to

the serving call state control functional element CSCF I in

order to be executed. This is 1llustrated by arrow 3'.

Those scripts are often only used during the individual

ongoing communication and are therefore not permanently

stored, neither the memory MEM (if any)of the terminal T

7]

nor in the database at the home subscriber server or

application server. (Nevertheless, such scripts may o

'}

course be stored for further use. In such a case, the

handling methods as described in connection with situations

1 and/or 2 can be applied, depending on the storage

F

location of the created scripts.)

[ § o=

Now, 1f a handover HO occurs from call state control

functional element CSCF I to CSCF II, the scripts for the

terminal are transferred from call state control functional

element CSCF I

to CSCF II (arrow 3).

i)

Stated 1n other words, if said terminal equipment TE is

adapted to create user defined sets of executable control

sald created user defined sets of executable control data

instructions

data instructions, and upon activation of at least one of

(e.g. by the user), the at least one activated

set 1s loaded to a first one CSCF I of said at least one

network functional element of a first type, via which the

terminal equipment currently communicates via the network,

and 1f sald registration condition is a handover of the

terminal equipment TE from said first one CSCF I of said at

least one network functional element of a first type to a

P

second one 0]

salid at least one network functional element
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CSCF II, said at least one activated set of executable

control data instructions 1s transferred from said first

one CSCF I of said at least one network functional element

F

a first type to said second one CSCE II of said at least

e

O

one network functional element of a first type.

In this connection, 1t should be noted that scripts which

F

are stored in the memory MEM of the terminal T,

L™

or in the

home subscriber server HSS (or 1n the application server

APSE) and of which a temporary copy for execution purposes

1s loaded to a serving call state control functional

element CSCF may also be transferred in an inter-CSCFE

p—

script transfer upon detection of a registration condition

for the terminal.

Thus, as has been described herein above, this invention
basically describes three methods that can be used in the

mobile communication networks, which enable that the user

scripts are available for the user in the location where he

has roamed to.

These are basically the options according to the
present invention how the CPL script mobility could be
implemented

1. The terminal would always load the user's scripts to

the server (CSCF) when registering. This would require the

terminal to have a storage for the CPL scripts.
2. The main storage of CPL scripts 1s the home

subscriber server HSS or the application server APSE. The

user's scripts are then loaded from the HSS or the APSE to

the server (CSCF) when user registers to 1it.

3. For example in case the user creates a new CPL

script, he uploads it to the serving CSCF. When location

and serving CSCF is changed, the CSCFs communicate and the

new CSCFEF (CSCF II) gets the scripts from the old one (CSCF
I).




10

15

20

23

30

CA 02421402 2003-02-28
WO 02/19731 PCT/EP00/08589

This invention also relates to the general concept of

P

service model. If the chosen service model i1is the one with

registering always to the home network, the scripts

themselves are naturally not loaded to a visited network.

However, since several CSCFs are assumed to be present in
the home network and the serving CSCF could be chosen
according to various parameters, there must be some way to
make the user's CPL scripts available in the current

serving CSCF even when it can only be in the home network.

Accordingly, as has been described above, the present

invention proposes a method for handling sets of executable

control data instructions in a communication network, said

network comprising at least one network functional element
of a first type CSCF I, CSCF II being imparted with a

communication control functionality, the actual control

functionality being determined by respective sets of said

executable control data instructions which are temporarily

storable in said functional element of a first type, with a

—

terminal equipment TE being adapted to perform a

communication via said communication network with a

communication partner, said method comprising the steps of

detecting that a registration condition for said terminal

nas occurred, and transferring at least one set of

executable control data instructions allocated to said
terminal to said at least one network functional element of

a first type CSCF I, CSCF II, via which the communication

of said terminal equipment via said network is to be
effected.

It should be understood that the above description and

accompanying drawings are only intended to illustrate the

present invention by way of example only. The preferred
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embodiments of the present invention may thus vary within

P

the scope of the attached claims.




CA 02421402 2003-02-28

Enclosure of October 30, 2002

PCT Patent Application No.: PCT/EP00/08589
Nokia Corporation
OQur ref.: WO 2806066

10

15

20

25

30

35

New claims 1 to 8

1. A method for handling sets of executable control data
instructions in a communication network,
sald network comprising

at least one network functional element of a first
type (CSCF I, CSCF 1II) being imparted with a communication
control functionality, the actual control functionality
being determined by respective sets of said executable
control data instructions which are temporarily storable in
said functional element of a first type,
with a terminal equipment (TE) being adapted to perform a
communication via sald communication network with a
communication partner,
said method comprising the steps of

detecting that a registration condition for said
terminal has occurred, and

transferring at least one set of executable control
data instructions allocated to said terminal to said at
least one network functional element of a first type (CSCF
I, CSCF II), via which the communication of said terminal

eguipment via said network is to be effected,

wherein said at least one set of executable control

data instructions 1is transferred to said at least one
network functional element of a first type (CSCF I, CSCF

II) for execution at said network functional element of a
first type (CSCF I, CSCF II).

2. A method according to claim 1, whereiln
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sald registration condition i1s the initial
registration of the terminal equipment (TE) to said

network, and

said at least one set of executable control data
instructions is transferred from said terminal equipment to

sald at least one network functional element of a first

type (CSCF I, CSCF II).

3. A method according to claim 1, wherein

sald network further comprises a network functional
element of a second type (HSS, APSE) being imparted with a
database functionality, the database functionality
providing a regilister of sets of said executable control
data instructions for respective terminal equipments that
have subscribed to the network, and

said reglistration condition is the initial
reglstration of the terminal equipment (TE) to said

network, and

sald at least one set of executable control data

instructions is transferred from said network functional

element of a second type (HSS, APSE) to said at least one
network functional element of a first type (CSCF I, CSCF

II).

4. A -method according to claim 1, wherein

sald regilstration condition is a handover of the
terminal eguipment (TE) from a first one (CSCF I) of said
at least one network functional element of a first type to
a second one of said at least one network functional
element (CSCF II), and

said at least one set of executable control data
instructions 1s transferred from said terminal equipment to

sald second one (CSCF II) of said at least one network

functional element of a first type.

Amended claims
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5. A method according to claim 1, wherein

salid registration condition is a handover of the
terminal equipment (TE) from a first one (CSCF I) of said
at least one network functional element of a first type to
a second one of said at least one network functional
element (CSCF II), and

sald at least one set of executable control data
instructions is transferred from said network functional
element of a second type (HSS, APSE) to said second one
(CSCF II) of sailid at least one network functional element

of a first type.

6. A method according to claim 1, wherein
said terminal equipment (TE) 1s adapted to create user
defined sets of executable control data instructions, and,
upon activation of at least one of said created user
defined sets of executable control data instructions,
loading the at least one activated set to a first one (CSCF
I) of sald at least one network functional element of a
first type, via which the terminal equipment currently

communicates via the network, and wherein

said registration condition i1s a handover of the
terminal equipment (TE) from said first one (CSCF I) of
said at least one network functional element of a first
type to a second one of said at least one network
functional element (CSCF II), and

sald at least one activated set of executable control
data instructions 1s transferred from said first one (CSCF
I) of said at least one network functional element of a
first type to said second one (CSCF II) of said at least

one network functional element of a first type.

7. A computer system comprising an execution environment

for running an application for handling sets of executable

Amended claims
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control data instructions in a communication network,

according to any of claims 1 to 6.
8. A computer program product, loadable into the memory of

5 a digital computer and comprising software code portions

for performing the steps of any of claims 1 to 6.

Amended claims
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