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(57) Abstract: The present invention is aimed to carry out an effective handover between a first and a second serving call control
in order to fit suitable server capabilities for servicing a user, as well as to provide a mechanism whereby a subscriber server

& may upgrade the selection criteria for assigning the second serving call control server. Therefore, the present invention provides a
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new method and enhanced servers for re-assigning the second serving call control server, whereby the still ongoing sessions for the
user in the first serving call control server are kept alive, and where a serving call control server is arranged to report towards the
subscriber server what portions of a user profile are not understood or not supported at said serving call control server.



10

15

20

25

30

WO 2006/016839 PCT/SE2004/001202

SERVERS AND METHODS FOR HANDOVER BETWEEN TWO SERVING
CALL CONTROL SERVERS

FIELD OF THE INVENTION

[0001] The present invention generally relates to handover
between a first and a second serving call control server
assigned for servicing a user when the first serving call
control server is found not to have suitable capabilities for
servicing the user. In particular, the present invention also
relates to a mechanism whereby unsupported capabilities of a

serving call control server are reported.

BACKGROUND

[0002] Many of presently existing mobile networks, as well
as possibly future telecommunication networks being defined
by standardisation bodies, require end-users with respective
user equipments being serviced by serving call control
servers of said telecommunication networks. In this respect,
when a user attaches to an exemplary telecommunication
network operating in accordance with an IP Multimedia
Subsystem (IMS), as defined by 3GPP and 3GPP2 standards, by
explicitly registering in the telecommunication network, a
specific serving call control server is assigned by the
network for servicing the user, or rather the user equipment.
For the sake of simplicity, both user and user equipment
share a same abbreviation “UE” and reference throughout the

present specification and drawings.

[0003] The assignment of a serving call control server is
performed by another entity of the telecommunication network
in view of a list of capabilities required in order to fit a
number of information elements in a user profile for the
user. Said another entity is preferably an intermediate

server to be consulted about the user by an access server
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where the user accesses the telecommunication network

through.

[0004] At present, in a currently existing architecture for
the above IP Multimedia Subsystem (hereinafter referred to as
IMS) specified by the 3*% Generation Partnership Project
(3GPP), a user (UE) accesses the IMS through a Proxy Call
State Control Function (P-CSCF) that asks an Interrogating
Call State Control Function (I-CSCF) about the user. The
latter consults with a Home Subscriber Server (HSS) in order
to obtain a user profile for the user including a number of
information élements that serve as criteria for assigning one
or another Serving Call State Control Function (S-CSCF),
namely the one which offers a required set of specific

capabilities for servicing the user (UE).

[0005] Apart from the above Call State Control Function
entities (P-CSCF, I-CSCF, S-CSCF), an IMS likely includes a
plurality of Application Servers (AS) for offering dedicated
services to the wuser. The interactions between the IMS
entities and the Application Servers (AS) are governed by
triggers, which act on signalling of a Session Initiationm
Protocol (SIP). Such triggers are part of the user profile
stored in the Home Subscriber Server (HSS) and are downloaded
to the Serving Call State Control Function (S-CSCF) during a

SIP registration of the user (UE). Moreover, such triggers

‘determine the specific Application Server (AS) where a SIP

message has to be forwarded when the trigger conditions are

. met.

[0006] In short, ‘the user profile generally comprises a
number of information elements wherein a portion thereof
represents a set of capabilities that a Serving Call State
Control Function entity (S-CSCF) should mostly fulfil for
being assigned to the user (UE), whereas another portion
thereof represents a set of triggers that the Serving Call

State Control Function entity (S-CSCF) applies to determine a
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specific Application Server (AS) for offering a dedicated
service to the user. Moreover, a user profile may include as
well another portion of information elements representing
authorization for certain services, such as a list of so-
called “codec” authorized for the user. Furthermore, a user
profile might also include another portion of information
elements utilizable for charging and other purposes. In
principle, there is no reason to preclude that any of these
information elements is utilizable for more than one of the
above purposes. More particularly, the wuser profile may
include standardized information elements, namely well-known
structured or unstructured elements, as well as proprietary

or non-standard information elements of a different nature.

[0007] Under currently applicable specifications for IMS,
the user profile may be submitted from the Home Subscriber
Server (HSS) to the Serving Call State Control Function

entity (S-CSCF) upon initiative taken either by the former or

~ by the latter. In a first scenario, for instance, when a user

profile is updated in the Home Subscriber Server (HSS) by the
telecommunication network operator, for example by adding or
deleting triggers, the Home Subscriber Server (HSS) pushes
towards the Serving Call State Control Function entity (S-
CSCF) a download of the user profile. In a second scenario,
also for instance, when a user has been assigned a Serving
Call State Control Function entity (S-CSCF) by the
Interrogating Call State Control Function entity (15CSCF),
the former requests towards the Home Subscriber Server (HSS)

a download of a user profile for the user.

[0008] Thus, in an exemplary telecommunication network
operating in accordance with an IP Multimedia Subsystem (IMS)
for the purpose of the present invention, a user (UE)
accesses the network through an access server, namely a proxy
call control server (P-CSCF) in this instant specification.
The proxy call control server (P-CSCF) communicates with an

intermediate network server (I-CSCF) that is coupled with a
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subscriber server (HSS), the latter being in charge of a user
profile for the user. The intermediate network server (I-
CSCF) selects an appropriate serving call control server (S-
CSCF) for servicing the user based on server capabilities
derivable from information elements included in the wuser
profile, and assigns said serving call control server (S-
CSCF) to the user. Then, the assigned serving call control
server (S-CSCF) requests a download of the user profile to
the subscriber server (HSS) coupled with the intermediate

network server (I-CSCF).

[0009] At present, within the above mechanism as well as
when the subscriber server (HSS) pushes on its own the
download of the user profile, the serving call control server
(S-CSCF) can only either accept the contents of the wuser
profile as they are, or reject both the user profile and
servicing to the user. In particular, and taking into account
that a user profile may include proprietary or non-standard
information elements, a serving call control server (S-CSCF)
might under some circumstances accept the user profile with
non-understandable information elements, and might present an
unexpected behaviour without the operator being aware of. In
this respect, there is almost no difference on whether the
download of the wuser profile has been pushed by the
subscriber server (HSS) on its own, or requested by the

serving call control server (S-CSCF).

[0010] For example, a user (UE) might have accessed the
telecommunication network through a proxy call control server
(P-CSCF), and be assigned a serving call control server (S-
CSCF) suitable for £fitting the capabilities required for
servicing the user accordingly with information elements in a
user profile for that user. At a certain time the user might
be served by a specific Application Server (AS) offering the
user an upgrade of the user’s terminal by downloading some
software prepared to this end. As a result of this download

the subscriber server (HSS) in charge of user profiles 1is
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informed and some information elements in the user profile
for the user are accordingly updated. The subscriber server
(HSS) pushes on its own a download of the wupdated user
profile towards the serving call control server (S-CSCF)
currently assigned for servicing the user. The new or updated
user profile is analyzed by the serving call control server
(S-CSCF) and, provided that any information element is not
understood or not supported, said serving call control server
(S-CSCF) may either reject the user profile, or follow a
“best effort” practice in order to service the user in the
best possible manner. As rejecting the user profile, the
subscriber server (HSS) may assume that another serving call
control server (S-CSCF) should likely be selected, however,
the subscriber server may be not fully aware of what new
capabilities should be included as selection criteria. On the
other hand, when the “best effort” practice is followed by
the serving call control server (S-CSCF) the situation is
even worse since the subscriber server (HSS) does not even
know about a misleading behaviour at said serving call

control server (S-CSCF).

[0011] In this exemplary scenario, the subscriber server
might try to select another serving call control server (S-
CSCF), at least when the user profile is rejected, based on
the updated information elements that had resulted from the
upgrading download carried out by the user. Therefore, upon
selection of a second serving call control server (S-CSCF-2),
a handover between a previously assigned first serving call
control server (S-CSCF-1) and the more suitable second
serving call control server (S-CSCF-2) is carried out by de-
registering the first serving call control server (S-CSCF-1)
while finishing all ongoing sessions in said first serving
call control server (S-CSCF-1), and registering the second

serving call control server (S-CSCF-2).

[0012] This de-registration followed by a new registration

of a serving call control server (S-CSCF) is accompanied by a
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forced termination of ongoing sessions. This procedure may be
regarded as a weak network response and a drawback that the

present invention is aimed to solve.

[0013] Thereby, an object of the present invention is the
provision of means and method to improve the currently
existing handover between a first and a second serving call
control servers in order to better fit the required server

capabilities for servicing a user.

[0014] In a second exemplary scenario where a first serving
call control server (S-CSCF-1) has been selected and assigned
for a user, this assigned first serving call control server
(8-CSCF-1) requests the download of the user profile to the
subscriber server (HSS) as already commented above. Provided
that there is any network configuration trouble, the assigned
first serving call control server (S-CSCF-1) might encounter
unsupported or non-understandable information elements that
make 1t reject the user profile. In this situation, the
subscriber server (HSS) has no means to establish new
selection criteria for selecting and assigning a second
serving call control server (S-CSCF-2) other than the
previous ones that addressed the first serving call control

server (S-CSCF-1), and which is now found unsuitable.

[0015] Therefore, a further object of the present invention
is the provision of a mechanism whereby the subscriber server
may upgrade the selection criteria for assigning a serving

call control server.

SUMMARY OF THE INVENTION

[0016] The above objects are accomplished in accordance with
the present invention by the provision of a method according
to claim 1, and enhanced servers according to claims 10, 20,
31 and 34 for carrying out a handover between a first and a

second serving call control server assigned for servicing a



10

15

20

25

30

WO 2006/016839 PCT/SE2004/001202

user in a telecommunication network with a suitable set of
capabilities, whilst ongoing sessions for the user, which
were previously held at the first serving call control

server, are kept alive.

[0017] There is thus provided a method for carrying out a
handover between two serving call control servers in a
telecommunication mnetwork, wherein a user accesses the
network through a proxy call control server and is assigned
with a first serving call control sexrver for servicing the
user, the first serving call control server having a set of
capabilities suitable for fitting information elements in a
user profile for the user. Therefore, the method includes a
step of determining capabilities not provided by the first
serving call control server to fit information elements in
the user profile for the user; and a step of initiating a re-
registration towards the user through the proxy call control

server for assigning a second serving call control server.

[0018] In accordance with a first aspect of the present
invention, the above step of i1nitiating a re-registration
also includes a step of keeping alive ongoing sessions and
linked data for the user at both proxy call control server
and serving call control server; and a step of indicating to
the proxy call control server a handover between first and
secoﬁd call control servers for storing a reference to the

second serving call control server.

[0019] In particular, the step of determining capabilities
not provided by the first serving call control server may
include a step of determining a change of information
elements in the user profile for which the first serving call
control function has no corresponding capability. These
information elements might have change as a result of a user

activity.
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[0020] However, the step of determining capabilities not
provided by the first serving call control server may also be
encountered without any change of information elements in the
user profile, but rather as a result of applying selection
criteria for assigning a serving call control server.
Therefore, the method may include in accordance with the
invention a step of building up a canonical user profile that
includes those information elements relevant to derive the
set of capabilities that a serving call control server has;
and a step of checking what portions of said canonical user
profile are understood and  supported by a serving call

control server.

[0021] Moreover, the checking of the canonical user profile
may be advantageously applied to the user profiles so that
the method may also include a step of checking what portions
of a user profile are understood and supported by a serving
call control server, and this checking being applied to any
serving call control server. In this respect, a step of
checking what pértions of a user profile, or what portions of
a canonical user profile, are understood and supported by a
serving call control server, preferably includes a step of
receiving the profile in the serving call control server, and
a step of returning a reference addressing each unsupported

portion, or portion not understood in the profile.

[0022] Different advantages may be obtained from embodiments
wherein alive ongoing sessions are served by a first serving
call control server and new sessions for the user are served
by a second serving call control server; and from other
embodiments wherein the alive ongoing sessions and the new
sessions for the user are served by the second serving call

control server.

[0023] Preferably, the step of building up a canonical user

profile 1is <carried out at a subscriber server of the
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telecommunication network, the subscriber server being in

charge of the user profile for each user.

[0024] Several entities co-operate in the telecommunication
network to carry out the above method thanks to enhancements
and novel contributions provided for by the present

invention.

[0025] In this respect, there 1is provided a subscriber
server in charge of a user profile for each user of the
telecommunication network, the user profile including a
number of information elements intended to fit a set of
capabilities that a first serving call control server has for
servicing the user. Such subscriber server includes means for
determining capabilities not provided by the first serving
call.control server to fit information elements in the user
profile; and means for initiating a de-registration of the

first serving call control server.

[0026] In accordance with a second aspect of the invention,
the subscriber server also includes means for receiving from
the first serving call cohtrol server an indication of having
ongoing sessions for the user; and means for providing an
identifier of the first serving call control server towards

the second serving call control server.

[0027] This subscriber server is arranged for co-operation
in the above method, and thus the means for determining
capabilities not provided by the first serving call control
server may include means for determining a change of
information elements in the user profile for which the first
serving call control function has no corresponding

capability.

[0028] Preferably, the subscriber server may also include
means for building up a canonical user profile for the user
that includes those information elements relevant to derive

the set of capabilities that a serving call control server
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has and means for checking what portions of the canonical
user profile are understood and supported by the serving call
control server. For the sake of coherence, the subscriber
server may also include means for checking what portions of a
user profile are understood and supported by any serving call
control server, and these means for checking the wuser
profile, or the canonical user profile, preferably include
means for sending the profile to the serving call control
server, and means for receiving from said serving call
control server a reference addressing each unsupported

portion, or portion not understood in the profile.

[0029] Different advantages may be obtained in the above
method depending on different arrangements in the subscriber
server for providing the identifier of the first serving call
control server to the second serving call control server.
Thus, the means at the subscriber server for providing the
identifier of the first serving call control server to the
second serving call control server may include means for
sending such identifier along with capabilities criteria to
an intermediate network server in charge of assigning tﬁe
second serving call control server, or may alternatively
include means for directly providing the identifier of the
first serving call control server along with the user profile

for the user to the second serving call control server.

[0030] In addition, the subscriber server may be arranged in
such manner that the means for receiving an indication of
ongoing sessions for the user may include means for marking a
handover process on course. Moreover, the subscriber server
may additionally comprise means for receiving an indication
from the second serving call control server to de-register

the first serving call control server.

[0031] Also contributing to the above method there is
provided a call control server suitable for acting as a

serving call control server of a telecommunication network,
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the call control server being assigned for servicing a user
and having a set of capabilities that fit information
elements in a user profile for the user. The call control
server includes means for receiving from a subscriber server
that holds the user profile in the telecommunication network
a de-registration order with an indication of a user re-
registration for assigning a new call control server; and
means for sending a user re-registration order towards an
access server where the user has accessed the

telecommunication network through.

[0032] In accordance with a third aspect of the invention,
the call contfol server acting as a serving call control
server includes means for notifying to the subscriber server
the existence of ongoing sessions for the user; and means for
keeping alive the ongoing sessions and linked data for the

usex.

[0033] This serving call control server preferably includes
means for providing session information for the ongoing
sessions to the new serving call control server once assigned

for servicing the user within a handover procedure. I

[0034] Therefore, a new assigned serving call control server
includes means for receiving session information for ongoing
sessions at a previously assigned call control server within
a handover procedure. Moreover, a new assigned serving call
control server additionally includes means for receiving an

identifier of the previously assigned call control server.

[0035] In an advantageous embodiment, the new assigned
serving call control server may include means for controlling
the ongoing sessions for the user at a previously assigned
call control server, whilst the latter remains on hook.
Therefore, the previously assigned call control server
includes means for transferring control over the ongoing

sessions towards the new assigned call control server.
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[0036] In another advantageous embodiment, the new assigned
serving call control server may alternative include means for
exchanging session information with respective call control
servers and application servers involved for each session in
order to replace the previously assigned call control server
for handling the ongoing sessions for the user. Therefore,
the previously assigned call control server includes means
for transferring handling of the ongoing sessions towards the
new assigned call control server. As a further advantage
under this embodiment, and in order to maintain an
advantageous co-operation with the above subscriber server,
the new assigned serving call control server may include
means for de-registering the previously assigned call control

server towards the subscriber server.

[0037] Furthermore, a serving call control server in
accordance with the invention may advantageously include
means -for receiving a wuser profile for the user, or a
canonical user profile, from the subscriber server; means for
checking what portions of user profile, or the canonical user
profile, are understood and supported by the call control
server; and means for returning a reference addressing each
unsupported portion, or portion not understood in the wuser

profile, or in the canonical user profile.

[0038] Also contributing to the above method there is
provided an access server suitable for acting as a proxy call
control server of a telecommunication network where a user
accesses through, this access server has session information
for ongoing sessions that the user has established with a
serving call control server assigned for servicing the user.
Therefore, this access server comprises means for storing
session information for ongoing sessions for the user, linked
with a reference to the serving call control server assigned

for servicing the user.
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[0039] In accordance with a fourth aspect of the invention,
this access server also includes means for receiving an
indication of handover between the serving call control
server previously assigned and a new serving call control
server assigned for servicing the user; and means for keeping

alive the ongoing sessions and linked data for the user (UE).

[0040] In addition, this access server may be arranged in
such manner that the means for keeping alive ongoing sessions
may include means for storing a reference to the new serving
call control server, means for linking the ongoing sessions
thereto, and means for discarding a reference to the

previously assigned serving call control server.

[0041] Alternatively to the latest arrangement, and for the
sake of coherence with corresponding features in the above
serving call control server, the access server may be
arranged in such manner that the means for keeping alive
ongoing sessions may include means for storing a reference to
the new serving call control server, and means for linking
thereto the ongoing sessions and a reference to the

previously assigned serving call control server.

[0042] Further contributing to the above method there is
provided an intermediate network server suitable for
assigning a serving call control server for servicing a user
in a telecommunication network, the assignation being based
on a set of capabilities that each serving call control
server has for servicing the user. This intermediate network
server has means for receiving capabilities criteria for
assigning a new serving call control server; and means for
selecting the new serving call control server that better
fits the capabilities criteria. In accordance with a fifth
aspect of the invention, this intermediate network server
also includes means for transmitting to the new assigned
serving call control server an identifier of a previously

assigned call control server for handover purposes.
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BRIEF DESCRIPTION OF DRAWINGS

[0043] The features, objects and advantages of the invention
will become apparent by reading this description in

conjunction with the accompanying drawings, in which:

[0044] FIG. 1 illustrates a signalling flow sequence showing
an existing procedure for re-assignment of a new server call
control server for servicing a user when a previously
assigned serving call control server is found to not have

suitable capabilities.

[0045] FIG. 2 illustrates a first embodiment in accordance
with the invention for enhancing the re-assignment of a new
server call control server for servicing a user wherein -the
ongoing sessions for the user are kept alive without being

released.

[0046] FIG. 3 shows a flow sequence describing a second
embodiment in accordance with the invention for carrying out
a handover between a first and a second serving call control
server for servicing a wuser whilst previously ongoing

sessions for the user are kept alive.

[0047] Fig. 4a in combination with a choice between Fig. 4bl
and Fig. 4b2, and combined with Fig. 4c¢l show alternative
third and fourth embodiments for carrying out a handover
between a first and a second serving call control server for
servicing a user whilst previously ongoing sessions for the
user are kept alive; whereas Fig. 4a in combination with a
choice between Fig. 4b3 and Fig. 4b4, and combined with Fig.
4c2 show other alternative fifth and sixth embodiments for a

similar purpose.

[0048] Fig. 5 generally presents a basic architecture of an
exemplary scenario, which includes entities and interfaces,
where a subscriber server checks with a serving call control

server what portions of the user profile are understood and
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supported by said serving call control server before allowing
an upgrading of the user’s terminal requested by the user
from an application server. More particularly, Fig. 5
illustrates the checking between a subscriber server and a
serving call control server of what portions of a user
profile are understood and supported by the serving call

control server.

[0049] Fig. 6 illustrates a basic diagram that includes
entities and interfaces involved in a routing chain between a
first user “A” and a second user “B”, or between the first
user and an application server, when no handover exists

between two serving call control servers.

[0050] Fig. 7 illustrates how the basic diagram in Fig. 6 is
modified in accordance with some embodiments of the invention
for carrying out a handover bétween two serving call control
servers. In particular, Fig. 7 shows the results achieved
when carrying out the invention in accordance with third and

fourth embodiments.

[0051] Fig. 8a also illustrates how the basic diagram in
Fig. 6 is modified in accordance with some embodiments of the
invention for carrying out a handover between two serving
call control servers. In particular, Fig. 8a shows the
results achieved when carrying out the invention in

accordance with fifth and sixth embodiments.

[0052] Fig. 8b illustrates how a second handover can be
carried out over the one shown in Fig. 8a and in accordance

with fifth and sixth embodiments.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0053] The following describes some preferred embodiments
for carrying out an effective handover in a telecommunication

network between a first and a second serving call control
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servers assigned for servicing a user with a suitable set of
capabilities, whilst ongoing sessions for the user previously
held at the first serving call control server (S-CSCF-1) are
kept alive, and new sessions for the user are only allowed to
be established at the second serving call control server (8-

CSCF-2) .

[0054] In accordance with the present invention there is
provided a new method and enhanced servers for re-assigning a
second serving call control server (S—CSCF—Z) for servicing a
user when it is determined that said second serving call
control server (S-CSCF-2) has capabilities required by the
user that a previously selected first serving call control
server (S-CSCF-1) does not have. The step of determining
further capabilities that force a re-assignment of a second
serving call control server (S-CSCF-2) is carried out between
the first serving call control server (S-CSCF-1) downloading
a user profile for the user and a subscriber server (HSS)
that holds a user profile for each user of the

telecommunication network. Several embodiments are provided

'in  accordance with the invention whereby previously

established and still ongoing sessions for the user in the
first serving call control server (S-CSCF-1) are kept alive,

thus achieving an effective handover procedure.

[0055] In a known solution applicable to the IMS and shown

in Fig. 1, the re-assignment is initiated from a Home

Subscriber Server (HSS) by sending a De-registration order

(S-01) with an indication that a change of server is
necessary (server change) to a firstly assigned Serving Call
State Control Function entity (S-CSCF-1). The assigned
Serving Call State Control Function entity carries out a
release of ongoing sessions (C-01) for the wuser (UE),
acknowledges back (S-02) to the Home Subscriber Server (HSS)
such release, and sends (S-03) towards a Proxy Call State
Control Function entity (P-CSCF) a notification of Re-

registration. Once the first Serving Call State Control
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Function entity (S-CSCF-1) has been de-registered in the Home
Subscriber Server (HSS) and ongoing sessions released, the
user (UE) initiates a new registration (S-05) towards the
Proxy, which in turn consults (S-06) to an Interrogating Call
State Control Function entity (I-CSCF) about the user. The
Interrogating Call State Control Function entity requests new
assignation criteria (S-07) to the Home Subscriber Server
(HSS) that returns (S-08) a set of capabilities criteria
derivable from information elements in the user profile for
the user. The Interrogating Call State Control Function
entity, with the received set of capabilities criteria,
selects and assigns (S-09) a second Serving Call State
Control Function entity (S-CSCF-2) for better servicing the
user. This secondly ‘assigned Serving Call State Control
Function entity (S-CSCF-2) requests and obtains (S-10, S-11)
a user profile for the user from the Home Subscriber Server
(HSS), and confirms back (S8-12) to the Interrogating Call
State Control Function entity (I-CSCF) the new registration.
The latter confirming (S-13) to the Proxy Call State Control
Function entity (P-CSCF) such new registration, which makes.
the proxy discard references to the first Serving Call State
Control Function entity (S-CSCF-1), store a reference to the
new Serving Call State Control Function entity (S-CSCF-2),

and then acknowledge (S-14) the registration to the user.

[0056] In a first embodiment of the present invention
- illustrated in Fig. 2, an alternative behaviour is proposed
wherein a firstly assigned serving call control server (S-
CSCF-1) responds with an indication (8-15) of still having
ongoing sessions for the user to a De-registration order (S-
01) sent from a subscriber server (HSS). This still assigned
serving call control server (S-CSCF-1) waits until sessions
are terminated (C-02), without allowing the user to establish
any new sgession, and then de-registers (S-16) the user from
the subscriber server (HSS) so that the re-assignment of a

new serving call control server can go ahead. Once the
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subscriber server acknowledges (S-17) the procedure, the
previously assigned serving call control server (S-CSCF-1)
sends towards a proxy call control server (P-CSCF), where the
user had accessed the telecommunication network through, a
notification (S-03) of Re-registration, and the process of
re-assignment continues in a similar manner as done for a
pure IMS scenario. That is, the user registers (S-05) again
to the proxy call control server (P-CSCF), said proxy
communicates (S-06) with an intermediate network server (I-
CSCF) that obtains (S-07, S-08) server capabilities from a
subscriber server (HSS). The intermediate network server (I-
CSCF) selects a new serving call control server (S-CSCF-2)
for servicing the user based on these server capabilities,
which are derivable from information elements included in a
user profile held in the subscriber server for the user, and
assigns (S-09) said serving call control server (S-CSCF-2) to
the user. Then, the new assigned serving call control server
(S-CSCF-2) requests (8-10) a download of the user profile to
the subscriber server (HSS), obtains such user profile (S-11)
and confirms (S-12) the assignation to the intermediate
network server (I-CSCF). The intermediate network server (I-
CSCF) confirms (S-13) to the proxy call control server (P-
CSCF) such new registration, and said proxy discards

references to the first call control server (S-CSCF-1),

stores a reference to the second call control server (S-CSCF-

2), and then acknowledges (S-14) the registration to the

user.

[0057] In this quite simple first embodiment, the currently
existing mechanism is improved by keeping alive the ongoing
sessions, and the improvement may be enough in scenarios
where not many new sgessions are continuously established by
the users. However, a user should preferably not be allowed
to establish any new session in the old serving call control
server (S-CSCF-1) and should wait for termination of the old

ongoing sessions. Then, the user may register again for being
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assigned a new serving call control server (S-CSCF-2) where

new sessions can be established.

[0058] In a second embodiment of the present invention, as
Fig. 3 illustrates, an alternative method is provided to
better accomplish users expectations in scenarios where the
above situation is not acceptable. Under this approach, the
firstly assigned serving call control server (S-CSCF-1) also
responds to a De-registration order (S-01) sent f£from a
subscriber server (HSS) with an indication (S-15) of still
having ongoing sessions for the user, as done for the first
embodiment. Nevertheless, under this second embodiment the
still assigned serving call control server (S-CSCF-1)
immediately sends a notification (S-03) of Re-registration
fowards the proxy call control server (P-CSCF) without
waiting for termination of the ongoing sessions, which are
kept alive. Then, the process of re-assignment continues as
for the first embodiment until the new assigned serving call
control server (S-CSCF-2) confirms (S-18) the assignation to
the intermediate network server (I-CSCF). This confirmation
implies a different further behaviour of the proxy call
éontrol server (P-CSCF) since the ongoing sessions for the
user are still alive (C-03). The intermediate network server
(I-CSCF) eventually confirms (S-19) to the proxy call control
server (P-CSCF) the assignation of a new serving call control
server (S-C8SCF-2). Under this second embodiment, this
confirmation (S-19) makes the proxy carry out a handover
procedure (C-04) in order to keep references to, at least,
the ongoing sessions, and preferably to the first serving
call control server (S-CSCF-1) as well. Also under this
handover procedure (C—O45, the proxy call control server (P-
CSCF) stores a reference to the second serving call control
server (8S-CSCF-2) and preferably links references to the
ongoing sessions in the first serving call control server (S-
CSCF-1) with said reference to the second serving call

control server (S-CSCF-2) before confirming the registration
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(S-14) to the wuser (UE). Under this approach, the first
serving call control server (S-CSCF-1) keeps ongoing sessions
alive for the user and does not allow the establishment of
any new session, whereas the second serving call control
server (S-CSCF-2) allows the establishment of new sessions
for the user and keeps them alive as for a normal operation.
The proxy call control server (P-CSCF) is preferably
responsible for distinguishing between o0ld sessions and new
sessions and for relating them to the first or second serving

call control server (S-CSCF-1, S-CSCF-2).

[0059] Taking the above second embodiment as a basis,
successive alternative embodiments are provided wherein two
different approaches are shown for the second serving call
control server (S-CSCF-2) being involved on keeping alive the
ongoing sessions for the user in the first serving call
control server (S-CSCF-1), and wherein other combinations of

advantageous features are also described.

[0060] Under a third embodiment illustrated in the sequence
diagram composed by Fig. 4a, followed by Fig. 4bl and Fig.
4cl, a step (C-05) of marking a handover in process and
storing an identifier (S-CSCF-1 id.) for the first serving
call control server (S-CSCF-1) is carried out at the
subscriber server (HSS) upon reception of an indication (S-
15) from said first serving call control server (S-CSCF-1) of

still having ongoing sessions for the user.

[0061] This identifier (S-CSCF-1 id.) is further provided
to the second serving call control server (S-CSCF-2) for the
latter being aware of the serving call control server (S-
CSCF-1) currently in charge of previous ongoing sessions for
the user. In a case where the subscriber server (HSS) is
tightly coupled with the intermediate network server (I-
CSCF), the identifier (S-CSCF-1 id.) may be sent (S-20) to
the intermediate network server (I-CSCF) along with the

capabilities criteria, as illustrated in Fig. 4bl under this
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third embodiment. The intermediate network server (I-CSCF)
selects a new serving call control server (S-CSCF-2) for
servicing the user based on these capabilities criteria,
which are derivable from information elements included in a
user profile held in the subscriber server for the user, and
sends (S-21) the identifier (S-CSCF-1 id.) of the first
serving call control server (S-CSCF-1) to the new assigned

serving call control server (S-CSCF-2).

[0062] Once the second serving call control server (S-CSCF-
2), recently assigned for servicing the user, is aware of  the
first Aserving call control server (S-CSCF-1), by having
received a corresponding identifier, several alternatives
turn up in accordance with the invention for said second
serving call control server (S-CSCF-2) being involved on the

handling of previous ongoing sessions for the user (UE).

[0063] In accordance with this third embodiment and as Fig.:
4bl shows, the second serving call control server (S-CSCF-2)
reqguests sessions information (S-22) about the ongoing
sessiéns for the user from the first serving call control
server (S-CSCF-1). Once such sessions informatioh is received
(S—23) from the first serving‘call control server (S-CSCF-1),
the second serving call control server (S-CSCF-2)
communicates (C-06) with éll the respective call control
servers and application servers involved for each session in
order to exchange session information and let them know that
the second serving call control server (S-CSCF-2) is from now
on the one controlling the sessions for the user (UE). After
this exchange of sessions information (C-06) has taken place,
and as Fig. 4c¢l shows, the previous ongoing sessions (C-03h)
at the first serving call control server (S-CSCF-1) are now
effectively handled by the second serving call control server
(S-CSCF-2), which is now in charge of such ongoing sessions
(C-03h) . Provided that the exchange was successful and the
ongoing sessions are now handled by the second serving call

control serxrver (S-CSCF-2), the latter de-registers (S-26) the
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first serving call control server (S-CSCF-1) from the
subscriber server (HSS), which acknowledges (S-17) such de-
registration. In an alternative embodiment not shown in this
drawing, once the exchange of sessions information is
successfully carried out, the first serving call control
server (S-CSCF-1) is the one that sends a De-Register oxrder
(S-16) towards the subscriber server (HSS) and receive a
corresponding acknowledge (S-17), instead of being the second

serving call control server (S-CSCF-2) as Fig. 4cl shows.

[0064] Then, the second serving call control server (S-CSCF-
2) confirms (S-27) to the intermediate network server (I-
CSCF) that a handover has been completed and that ongoing
sessions for the user are now handled by said second serving
call control server (S-CSCF-2). The intermediate network
server passes this confirmation (S-28) to the proxy call
control server (P-CSCF) for carrying out a handover procedure
(C-09) that, under this third embodiment, stores a reference
to the second serving call control server (S-CSCF-2), links
references to the ongoing sessions for the user with said
reference to the second serving call control server (S-CSCF-
2), and discard the reference to the old first serving call
control server (S-CSCF-1). Eventually, the proxy call control
server (P-CSCF) acknowledges (S-14) the re-registration to

the user (UE).

[0065]1 A fourth embodiment is provided as illustrated in the
sequence diagram composed by Fig. 4a, followed by Fig. 4b2
and Fig. 4cl, wherein there is an alternative mechanism to
the one schown in the third embodiment to provide an
identifier (8S-CSCF-1 id.) of the first serving call control
server (S-CSCF-1) towards the second serving call control
server (S-CSCF-2), for the latter being aware of the serving
call control server (S-CSCF-1) currently in charge of
previous ongoing sessions for the user. As shown in Fig. 4b2
for the fourth embodiment, the capabilities criteria provided

(s-08) by the subscriber server (HSS) to the intermediate
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network node (I-CSCF) do not include the identifier (S-CSCF-1
id.) of the first serving call control server (S-CSCF-1), and
neither does the iﬁtermediate network node (I-CSCF) when
assigning (8-09) the second serving call control server (S-
CSCF-2) to this re-registration. Instead, under this fourth
embodiment the identifier (S-CSCF-1 id.) of the first serving
call control server (S-CSCF-1) is directly sent (S-24) from
the subscriber server (HSS) to the second call control server
(S-CSCF-2) along with the user profile upon reception of
corresponding request (S-10) from said second call control
server (S-CSCF-2). Apart from the submission of the
identifier (S-CSCF-1 id.), the third and fourth embodiments

do not significantly differ from each other.

[0066] Further fifth and sixth embodiments are provided in
accordance with the invention, as respectively illustrated in.
the sequence diagrams composed by Fig. 4a, followed by Fig.

4b3 and Fig. 4c2 for the former, and by Fig. 4a, followed by
Fig. 4b4 and Fig. 4c2 for the latter.

[0067] Both fifth and sixth embodiments share with the third
and fourth embodiments the features illustrated in Fig. 4a,
including the step (C-05) of marking a handover in process
and storing an identifier (S-CSCF-1 id.) for the first
serving c¢all control server (S-CSCF-1); and  they also
respectively share the two alternative mechanisms for
providing the identifier (S-CSCF-1 id.) of the first serving
call control server (S-CSCF-1) from the subscriber server
(HSS) towards the second serving call control server (S-CSCF-
2). Thus, as shown in Fig. 4b3, the fifth embodiment proposes
the sending of such identifier (S-CSCF-1 id.) along with the
capabilities criteria (S-20) from the subscriber server (HSS)
to the intermediate network server (I-CSCF), and £from the
latter sent (S-21) towards the second serving call control
server (8-CSCF-2), as done under the third embodiment. In a
similar manner, and as shown in Fig. 4b4, the sixth

embodiment proposes that such identifier (S-CSCF-1 id.) 1is
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sent (S-24) from the subscriber server (HSS) to the second
serving call control server (S-CSCF-2) along with the wuser
profile upon reception of corresponding request (S-10) from
said second serving call control server (S-CSCF-2), as done

under the fourth embodiment.

[0068] A difference between the third and fifth embodiments
as well as between the fourth and sixth embodiments is the
manner in which the first (S-CSCF-1) and second (S-CSCF-2)
serving call control servers co-operate to keep alive the

ongoing sessions for the user.

[0069] Under the third and fourth embodiments, the second
serving call control server (S-CSCF-2) requests (S-22) and
obtains (S-23) sessions information for the ongoing sessions
from the first serving call control server (S-CSCF-1), and
exchanges session information (C-06) with all the respective
call control servers and application servers involved for
each session. By doing this, the second serving call control
server {S-CSCF-2) can fully replace the first serving call
controlvserver (S-CSCF-1) for handling the ongoing sessions
for the wuser, so that the said first serving call control
server (S-CS8CF-1) can be de-registered and disappears from
the routing chain. This mechanism involving the routing chain
of signalling traffic is illustrated in ‘Fig. 7 with due
regard to a normal routing chain shown in Fig. 6 wherein no
handover occurs. As Fig. 7 shows, when the second serving
call control server (S-CSCF-2) has requested (S-22) session
information for exchanging with other call control servers
(S-CSCF-B, P-CSCF-B) and application servers (AS), the final
result achieved after handover is that the first serving call
control server (S-CSCF-1) has disappeared from the routing

chain.

[0070] However, under the fifth and sixth embodiments there
is provided an alternative mechanism whereby the first

serving call control server (S-CSCF-1) does not disappear
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from the routing chain but rather places the second serving
call control server (S-CSCF-2) hierarchically on top, by
transparently transferring to said second serving call
control server (S-CSCF-2), firstly, all the signalling
received from the proxy call control server (P-CSCF)  and
intended for other call control servers and application
servers involved for a user session and, secondly, all the
signalling received from the other call control servers and
application servers and intended for the proxy call control
server (P-CSCF). The ‘signalling' transferred to the second
serving call control server (S-CSCF-2) 1is processed therein,
in light of the capabilities such second serving call control
server (S-CSCF-2) has, and proper responses are returned back
to the first serving call control server (S-CSCF-1) for the
latter to transparently submit them towards the originally
intended destination. This alternative mechanism involving
the routing chain of signalling traffic is illustrated in
Fig. 8a with due regard to the normal routing chain shown in
Fig. 6 wherein no handover occurs. As Fig. 8a shows, when the
second serving call control server (S-CSCF-2) has requested
(8-25) to be on-hook there is no need to exchange references
and sessions information with other call control servers and
application servers but rather placing the second serving
call control server (S-CSCF-2) hierarchically on top of the
first serving call control server (S-CSCF-1), the former
fully controlling the session whereas the latter simply
transferring the signalling received from the proxy call
control server (P-CSCF) in our own network or from the other
call control servers (S-CSCF-B, P-CSCF-B) and application
servers (AS). Under this approach there i1s no so much
signalling to be exchanged in the network during handover
from a first to a second serving call control servers, though
more network servers may be in use for servicing a user.
Still further under this approach, Fig. 8b shows how another
handover may be carried out £from the second to a third

serving call control server (S-CSCF-3) without needing to
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further exchange references with the other call control
servers (S-CSCF-B, P-CSCF-B) and application servers (AS) as
the case would be as following the approach illustrated in

Fig. 7, and described for the third and fourth embodiments.

[0071] Therefore, as illustrated in Fig. 4b3 and Fig. 4b4
for the fifth and sixth embodiments respectively, and after
having received the user profile (S-11, S-24) for the user
and the identifier (S-21, S-24) of the first serving call
control server (S-CSCF-1), the second serving call control
server (S-CSCF-2) sends a request for being on-hook (S-25)
towards the first serving call control server (S-CSCF-1)
identified by said identifier (S-CSCF-1 id.). Upon reception
of sessions information (S-23) from the first serving call
control server (S-CSCF-1), the second serving call contrdl
server (S-CSCF-2) carries out an internal handover procedure
(C-07) to prepare itself for controlling the ongoing sessions:
for the user that were previously handled from the first
serving call control server (S-CSCF-1). Then, the second
éerving call control server (S-CSCF-2) can confirm (S-18) the
assignation to the intermediate network server (I-CSCF), as
already described for the above second embodiment. As shown
in-Fig. 4c2, the intermediate network server (I-CSCF) also
confirms (S-19) to the proxy call control server (P-CSCF)
this assignation of a new serving call control server (S-
CSCF-2). As for the second embodiment, also under the fifth
and sixth embodiments this confirmation (S-19) makes the
proxy carry out a handover procedure (C-04) -that keeps
references to the ongoing sessions, and likely to the first
serving call control server (S-CSCF-1) as well, stores a
reference to the second serving call control server (S-CSCF-
2) and, preferably, links the latter with references to the
ongoing sessions before confirming the registration (S-14) to

the user (UE).

[0072] Under this approach, both first and second serving

call control servers (S-CSCF-1, S-CSCF-2) are aware when a
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seggsion for the user finishes (C-08). However, even though
the second serving call control server (S-CSCF-2) is the one
controlling the sessions, it 1is the first serving call
control server (S-CSCF-1) the one to be de-registered, and
thus the one to preferably send a De-Register order (S-16) to
the subscriber server. Upon reception of the corresponding
acknowledge (S-17) from the subscriber server, the first
serving call control server (S-CSCF-1) sends a notification
of De-Registration (S-29) towards the proxy call control
server (P-CSCF), the latter deleting (C-10) the reference
stored to said first serving call control server (S-CSCF-1)
and possible 1links with other references to the second
serving call control server (S-CSCF-2). In this respect, one
may notice that both first serving call control server (S-
CSCF-1) and second serxrving call control server (S-CSCF-2) may
be arranged for being the one triggering the de-registration
(8-26; S-16) of the first serving call control server (S-
CSCF-1) towards the subscriber server (HSS) and irrespective

of the other choices shown in the third to sixth embodiments.

[0073] The invention also provides a nechanism particularly
illustrated in Fig. 5 whereby a serving call control. server
(S-CSCF-1; S-CSCF-2) may report (S-33) what portions of a
user profile are not understood or not supported. In
principle, the user profile might be received (S-32) directly
from a subscriber server (HSS) of the telecommunication:
network, upon request from said serving call control server
(S-CSCF-1; S-CSCF-2), or as a result of a pushing from the
subscriber server (HSS) itself; or the user profile might be
received as well from a Provisioning System, or from an
Operator and Maintenance System, or from any other system
(not shown in any drawing) that is arranged to provide user
profiles, with information elements as described throughout
the present specification, to the serving call control
servers (S-CSCF-1; S-CSCF-2). Such report received from the
serving call control servers (S-CSCF-1; S-CSCF-2) may be used
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by the subscriber server (HSS), likely in cooperation with an
intermediate network server (I-CSCF), to trigger a re-
assignment of a new serving call control server (S-CSCF-1; S-

CSCF-2; S-CSCF-3) for servicing the user (UE; UE-A).

[0074] Prior to initiating the re-assignment, the subscriber
server (HSS) preferably checks whether there is a serving
call control server (S—CSCF—l; S-CSCF-2; S—CSCF—B) in the
telecommunication network with the required capabilities. To
this end, the subscriber server may build up a so-called
“canonical user profile” that may be downloaded to all the
serving call control servers (S-CSCF-1; S-CSCF-2; S-CSCF-3).
in the telecommunication network. The canonical user profile
includes those information elements (standard and proprietary
elements) in the user profile that map into a set of éerver
capabilities defined by the operator of the telecommunication
network. The subscriber server may push a dbwnload of this
canonical user profile towards any serving call control
server, at any time though preferably under Ilow traffic
conditions, for finding out the capabilities that each
serving call control server has, and mnot' only for re-

assigning a new serving call control server.

[0075] Thus, thanks to this - mechanism provided by the
present invention, whereby a canonical user profile is.
downloaded to the serving call control servers (S-CSCF-1; S-
CSCF-2; S-CSCF-3) and respective reports are obtained from
them indicating the unsupported or not understood portions,
the holder of user profiles, likely a subscriber server
(HSS), or a Network Operator’s Provisioning System, or an
Operation and Maintenance System can be aware of what
portions of a canonical user profile are not supported, when
each serving call control servers (S-CSCF-1; S-CSCF-2; S-
CSCF-3) sets up a network connection with the subscriber
server to negotiate server capabilities for further servicing

users.
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[0076] In an exemplary embodiment where the user profile, or
a canonical user profile, is issued following rules and
syntax for an eXtensible Markup Language (hereinafter
referred to as XML) document, a so-called Xpath language can
be used to indicate what portions of the profile are not

supported or not understood.

[0077] In this respect, XPath 1is a known language for
addressing sbecific parts of an XML document. Xpath views an
XML, document as a tree of nodes; wherein each node may
represent an element, an attribute, an element’s text value,
a comment, or the like in the XML document. Therefore, XPath
defines a non-XML syntax for expressions that identify
particular nodes and groups of nodes, namely node-sets in an
XML document. Even though XPath provides basic facilities for
manipulation of strings, numbers and Booleans, the most
significant contribution of XPath for the purpose of the
invention is the so-called “Location Path”. A Location Path
is evaluated to yield‘a node-set. A node-set is a collection:
of zero or more nodes from and XML document. Location Paths
comprise a number of Location Steps, which are evaluated in
sequence. Input to one Location Step is the node-set returned
by a previous Location Step. Each Location Step is itself a
relative Location Path. A context node, against which a first
Location Path is evaluated, is established by means not
provided by Xpath, but rather provided by the present

invention.

[0078] Thus, the present invention provides means for
addition of new protocol parameters to a protocol used for
communication between the subscriber server (HSS) and the
serving call control server (S-CSCF-1; S-CSCF-2; S-CSCF-3).
For example, a nowadays-preferred protocol for communicating
the subscriber server with the serving call control servers
may be “Diameter”. Under this exemplary embodiment, a new
Attribute-vValue Pair (hereinafter AVP) “Non-Supported-User-

Data” is introduced for the serving call control servers (S-
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CSCF-1; S-CSCF-2; S-CSCF-3) reporting a portion of a wuser
profile, or a portion of a canonical wuser profile, not
supported or not understood at the serving call control
servers as a result of a profile download from the subscriber
server (HSS). Moreover, another new AVP may be the above

commented Location-Xpath, as shown in the Table I below.

[0079] Table T

< Push-Profile-Answer >::=< Diameter Header: 305, 167772151 >
< Session-Id >
{ Vendor-Specific-Application-Id }
[Result-Code ]
[ Experimental-Result ]
[ Non-Supported-User-Data ]
{ Auth-Session-State }
{ Origin-Host }
{ Origin-Realm }
*[ AVP ]
*[ Proxy-Info ]

*[ Route—Record ]

AVP Non-Supported-User-Data

Type Grouped

Description | This AVP describes the parts of
the user profile that the S-CSCF
received from the HSS and that are
not supported by the S-CSCF.

Syntax Non-Supported-User-Data ::= <AVP
header: TBD>

1* [Location-XPath]

* [AVP]
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AVP Location-Xpath
Type OctetString

Description | This AVP describes a single piece
of the user profile that the S-
CSCF received from the HSS and
that is not supported by the S-
CSCF.

Syntax This AVP contains a location path
expression compliant with “XML
Path Language (Xpath) Version
1.0”. The following conditions

apply:

- Context node is the root
node of the XML Document
contained in the User-Data
AVP of the Push-Profile-
Request command

- The location path shall
evaluate to a node-set. The
node-set includes one or
more nodes of the XML
Document contained in the
User-Data AVP that are not
supported or understood by
the receiver of the Push-
Profile-Request command

[0080] In the above Table I, the square brackets “[”, “]”
indicate that the new AVP is optional at protocol level, and

may thus not be always present.

[0081] Apart from the above additions, a new result code is
provided in accordance with the invention for the serving
call control server (S-CSCF-1; S-CSCF-2; S-CSCF-3) responding

the subscriber server upon a user profile download.

[0082] Under this exemplary embodiment, a new result code
DIAMETER_ERROR_UNSUPPORTED_USER_DATA is preferably used with
indication of three possible reasons. A first reason may be a
parsing error due to a malformed XML document, or well-formed

document that cannot be matched against an available scheme;
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a second reason may be the detection of non-supported trigger
criteria; and a third reason may be the detection of
propriétary elements, namely the so-called extended elements,
that are not understood. For the former reason, the response
message does not need to report detailed information since
the analysis of the whole XML document fails. However, for
the two latter, detection of non-supported trigger criteria
and detection of proprietary elements not understood, the
corresponding information element is reported according to
the rules in the above Table I with as many Location-Xpath
statements as information elements are not supported or
understood. Each Location-Xpath preferably evaluates an
element, attribute or element wvalue of the XML document
representing the user profile for the user, or the canonical
user profile, that is not supported or understood by the
serving call control server (S-CSCF-1; S-CSCF-2; S-CSCF-3).

[0083] In an exemplary scenario already commented above,
where a user (UE) had accessed the telecommunication network
through a proxy call control server (P-CSCF), and had been
assigned a serving call control server (S-CSCF-1) with
suitable capabilities for servicing the user, the user might
further access an Application Server (AS) offering to the
user an upgrade of the wuser’s terminal by downloading a
software prepared to this end. This scenario is appropriate
for presenting an advantageous use of another aspect of the

present invention illustrated in Fig. 5.

[0084] As Fig. 5 shows, once the user (UE) has regquested the
user’s terminal wupgrading (S-30) and before accepting the
upgrade, the application server (AS) communicates (S-31)
directly, or through an intermediation system such as a
provisioning system, with a subscriber server (HSS) in order
to update the user profile, the subscriber server being in
charge of user profiles for users of the telecommunication
network. The wupdating of the user profile may imply an

addition of a new trigger in the user profile, or a change of
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related triggering information, or an addition of a new
information element to the user profile such as a new codec.

The subscriber server (HSS) wupdates (S-34, S-35) the user
profile, or builds up a canonical user profile with the
changed and wunchanged information elements 1in the wuser
profile, and pushes (S-32) a user profile download towards
the serving call control server (S-CSCF-1). The latter
responds with a confirmation (S-33) indicating whether the
new user profile is fully understood and supported, or with
those portions of the wuser profile, or canonical user
profile, that are not understood or supported in the serving
call control server (S-CSCF-1). With this information the
subscriber server (HSS) can determine additional capabilities
that are required for servicing the user from a serving call:
control server (S-CSCF). The subscriber server might check-
that there are other sérving call control servers (S-CSCF-2;

S-CSCF-3), which is mnot shown in Fig. 5, by pushing the
download (S-32) of the wuser profile, or canonical wuser
profile, towards these other serving call control.servers (S-
CSCF-2; S-CSCF-3) candidates for servicing the user. Once a
serving call control server (S-CSCF-1l) is found appropriate
for servicing the wuser, the subscriber server saves  the
updated wuser profile, and may responda (S-36) to the
application server (AS) with a confirmation of upgrading the
user’s terminal. If no serving call control servers (S-CSCF-

1; S-CSCF-2; S-CSCF-3) is found with the required server
capabilities, the subscriber server (HSS) may reject (S-36)

such upgrading. Eventually, the application server (AS)

responds (S-37) towards the wuser’s terminal (UE) with a
successful confirmation or with a reject of the requested
operation. This mechanism may also be used by an operator of

the telecommunication network for configuring the network
according to a predefined set of capabilities that the
serving call control servers have for servicing users of said

telecommunication network.
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[0085] The invention is described above in respect of
several embodiments in an illustrative and non-restrictive
manner. Obviously, variations, and combinations of these
embodiments are possible in light of the above teachings, and
any modification of the embodiments that fall within the

scope of the claims is intended to be included therein.
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CLAIMS

1.

A method for carrying out a handover between two serving
call control servers (S-CSCr-1, S-CSCF-2) in a
telecommunication network, wherein a user (UE) accesses
the network through a proxy call control server (P-CSCF)
and is assigned with a first serving call control server:
(S-CSCF-1) for servicing the user, the first serving call
control server (S-CSCF-1) having a set of capabilities
suitable for fitting information elements in a wuser
profile for the user (UE), the method including the steps
of:

a) determining capabilities (S-32, S-33) not provided by
the first serving call control server (S-CSCF-1) to
fit information elements in the user profile for the

user (UE); and

b) initiating a re-registration (s-01, sS-03, 5-04)
towards the user (UE) through the proxy call control
server (P-CSCF) for assigning a second serving call

control server (S-CSCF-2);

and the method characterized in that the step b) of

initiating a re-registration includes the steps of:

bl) keeping alive (C-02; C-03) ongoing sessions and
linked data for the user (UE) at both proxy call
control serxrver (P-CSCF) and serving call control

server (S-CSCF-1; S-CSCF-2); and

b2) indicating to the proxy call control server (P-CSCF)
a handover between first and second call control
servers (S-CSCF-1, S-CSCF-2) for storing (C-04; C-
09) a reference to the second serving call control

server {(S-CSCF-2).
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The method of claim 1, wherein the step a) includes a
step of determining (S-31) a change of information
elements in the user profile for which the first serving
call control function has no corresponding capability (S-

32, S$-33).
The method of claim 1, further comprising the steps of:

¢) building up a canonical user profile (S-34, S-35) that
includes those information elements relevant to derive
the set of capabilities that a serving call control

server (S-CSCF-1, S-CSCF-2; S-CSCF-3) has; and

d) checking (S-32, S-33) what portions of the canonical
user profile are understood and supported by a serving

call control server (S-CSCF-1; S-CSCF-2; S-CSCF-3).
The method of claim 1, further comprising a step of:

e) checking (S-32, S§-33) what portioﬁs of a user profile
are understood and supported by a sérving call control

server (S-CSCF-1; S-CSCF-2; S-CSCF-3).

The method of claim 1, wherein alive ongoing sessions are
served by the first serving call control server (S-CSCF-
1) whilst new sessions for the user are served by the

second serving call control server (S-CSCF-2).

The method of claim 1, wherein alive ongoing sessions and
new sessions for the user are served by the second

serving call control server (S-CSCF-2).

The method of claim 3, wherein the step c¢) of building up
a canonical user profile is carried out at a subscriber
server (HSS) of the telecommunication network, the
subscriber server being in charge of the user profile for

the user.
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The method of c¢laim 3, wherein the step d) includes a
step of receiving (S-32) the canonical user profile in
the serving call control server (S-CSCF-1, S-CSCF-2; S-
CSCF-3), and a step of returning (S-33) a reference
addressing each unsupported portion, or portion not

understood in the canonical user profile.

The method of claim 4, wherein the step e) includes a
step of receiving the user profile in the serving call
control server (S-CSCF-1, S-CSCF-2; S-CSCF-3), and a step
of returning a reference addressing each unsupported
portion, or each portion not understood in the wuser

profile.

A subscriber server (HSS) of a telecommunication network,
the subscriber server (HSS) being in charge of a user
profile for each wuser (UE) of the telecommunication
network, the user profiie including a number of
information elements intended to fit a set of
capabilities that a first serving call control server: (S-
CSCF-1) has for servicing the user (UE), the subscriber

server having:

a) means for determining capabilities (S-32, S$-33) not
provided by the first serving call control server (S-
CSCF-1) to fit information elements (S-34, S-35) in

the user profile; and

b) means for initiating a de-registration (S-01) of the

first serving call control server (S-CSCF-1);
and characterized by comprising:

¢) means for receiving (S—i5) from the first serving call
control server (S-CSCF-1) an indication of having

ongoing sessions for the user; and

d) means for providing (S-20, S-21; S-24) an identifier
(S-CSCF-1 1id.) of the first serving call control
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server (S-CSCF-1) towards the second serving call

control server (S-CSCF-2).

The subscriber server of claim 10, wherein the means a)
includes means for determining (S-31) a .change of
information elements in the user profile for which the
first serving call control function has no corresponding

capability (S-32, S-33).
The subscriber server of claim 10, further comprising:

e) means for building up a canonical user profile (S-34,
S-35) for the user that includes those information
elements relevant to derive the set of capabilities
that a serving call control server (S-CSCF-1, S-CSCF-
2; S-CSCF-3) has; and

f) means for checking (S-32, S-33) what portions of: the
canonical user profile are understood and supported by
a serving call control server (S-CSCF-1; S-CSCF-2; S-
CSCF-3) .

The subscriber server of claim 12, wherein the means for
checking (S-32, S-33) includes means for sending the

canonical user profile (S-32) to the serving call control

. server (S-CSCF-1; S-CSCF-2), and means for receiving (S-

33) a reference addressing each unsupported portion, or

portion not understood in the canonical user profile.

The subscriber server of claim 10, further including
means for checking (S-32, S-33) what portions of a user
profile are understood and supported by a serving call
control server (S-CSCF-1; S-CSCF-2; S-CSCF-3).

The subscriber server of claim 13, wherein the means for
checking (S-32, S-33) includes means for sending the user
profile (S-11; S-24; S-32) to the serving call control

server (S-CSCF-1; S-CSCF-2), and means for reéeiving (S~
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33) a reference addressing each unsupported portion, or

portion not understood in the user profile.

The subscriber server of claim 10, wherein the means d)
for providing the identifier (S-CSCF-1 id.) of the first
serving call control server (S-CSCF-1) to the second
serving call control server (S-CSCF-2) includes means for
sending (S-20) such identifier (S-CSCF-1 id.) along with
capabilities criteria to an intermediate network server
(I-CSCF) in charge of assigning the second serving call

control server (S-CSCF-2).

The subscriber server of claim 10, wherein the means d)
for providing the identifier (S-CSCF-1 id.) of the first
serving call control server (S-CSCF-1) includes means for
directly providing (S-24) the identifier (S-CSCF-1 id.)
along with the user profile for the user to the second

serving call control server (S-CSCF-2).

The subscriber server of claim 10, wherein the means c)
for receiving an indication of ongoing sessions includes

means (C-05) for marking a handover process on course.

The subscriber server of claim 10, further comprising
means for receiving (S-26) an indication from the second
serving call control server (S-CSCF-2) to de-register the

first serving call control server (S-CSCF-1).

A call control server (S-CSCF-1; S-CSCF-2) suitable for
acting | as a serving «call control server of a
telecommunication network, the call control server being
assigned for servicing a user (UE) and having a set of
capabilities that £fit information elements in a user

profile for the user, the call control server having:

a) means for receiving from a subscriber server (HSS)
that holds the user profile in the telecommunication

network a de-registration (S-01) order with an
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indication (server change) of user re-registration
for assigning a new call control server (S-CSCF-2);

and

b) means for sending a user re-registration order (S-03)
towards an access server (P-CSCF) where the user has

accessed the telecommunication network through;
and the call control server characterized by including:

¢) means for notifying (S-15) to the subscriber server
(HSS) the existence of ongoing sessions for the user;

and

d) means for keeping alive (C-02; C-03) ongoing sessions
and linked data for the user (UE).

The call control server (S-CSCF-1) of claim 19 further
including means for providing (S-23) sessions information
for the ongoing sessions to the new call control server
(S-CSCF-2) assigned for servicing the user within a

handover procedure.

The call control server (S-CSCF-1) of claim 20 further
including means for transferring control over the ongoing
sessions (S-25, S-23, C-07) towards the new assigned call
control server (S-CSCF-2) whilst the call control server

(S-CSCF-1) remains on hook.

The call control server (S-CSCF-1) of claim 20 further
including means for transferring handling of ongoing
sessions (S-22, S-23, C-06) towards the new assigned call
control server (S-CSCF-2), the call control server (S-
CSCF-1) being de-registered (S-26) towards the subscriber

server.

The call control server (S-CSCF-2) of claim 19 further

including means for receiving (S-23) session information
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for ongoing sessions at a previously assigned call

control server (S-CSCF-1) within a handover procedure.

25. The call control server (S-CSCF-2) of claim 23 further
including means for receiving (S-21; S-24) an identifier
(S-CSCF-1 id.) of the previously assigned call control
server (S-CSCF-1).

26. The call control server (S-CSCF-2) of claim 24 further
including means for controlling the ongoing sessions: (S-
25, S-23, C-07) for the user at a previously assigned
call control server (S-CSCF-1), whilst the previously

assigned call control server (S-CSCF-1) remains on hook.

27. The call control server (S-CSCF-2) of claim 24 further
including means for exchanging (S-22, S-23, C—06) session
information with respective call control servers and
application servers involved for each session in order to
Eeplace the previously assigned call control server (S-

CSCF-1) for handling the ongoing sessions for the user.

28. The call control server (S-CSCF-2) of claim 26 further
including means for de-registering (S-26) the previously
assigned call control server ‘(S—CSCF—l) towards the

subscriber server (HSS).

29. The call control server (S-CSCF-1; S-CSCF-2) of claim 19

further comprising:

e) means for receiving (S-11; S-24; S-32) a user profile

for the user (UE) from the subscriber server (HSS);

f) means for checking what portions of the user profile
are understood and supported by the call control

server (S-CSCF-1; S-CSCF-2); and

g) means for returning (S-33) a reference addressing
each unsupported portion, or portion not understood

in the user profile.
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The call control server (S-CSCF-1; S-CSCF-2) of claim 19

further comprising:

h) means for receiving (S-32) a canonical user profile

from the subscriber server (HSS);

i) means for checking what portions of the canonical
user profile are understood and supported by the call

control server (S-CSCF-1; S-CSCF-2); and

j) means for returning (S-33) a reference addressing
each unsupported portion, or portion not understood

in the canonical user profile.

An access server (P-CSCF) suitable for acting as a proxy
call control server of a telecommunication network where
a user (UE) accesses through, the access server. having
session information for ongoing sessions that the user
has established with a serving call control server (S-
CSCF-1) assigned for servicing the user, the acdess

server comprising:

a) means for storing session information for ongoing
sessions for the user, linked with a reference to the
serving call control server (S-CSCF-1) assigned for .

servicing the user;
and characterized by including:

b) means for receiving (8-19; S-28) an indication of
handover between the serving call control server (S-
CSCF-1) previously assigned and a new serving call
control server (S-CSCF-2) assigned for servicing the

user; and

c) means for keeping alive (C-04; C-09) ongoing sessions

and linked data for the user (UE).
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The access server (P-CSCF) of claim 30, wherein the means
c) for keeping alive ongoing sessions includes (C-09)
means for storing a reference to the new serving call
control server (S-CSCF-2), means for linking the ongoing
sessions thereto, and means for discarding a reference to
the previously assigned serving call control server (S-

CSCF-1).

The access server (P-CSCF) of claim 30, wherein the means

c¢) for keeping alive ongoing sessions includes: (C-04)

means for storing a reference to the new serving call
control server (S-CSCF-2), and means for linking thereto
the ongoing sessions and a reference to the previously

assigned serving call control server (S-CSCF-1).

An intermediate network server (I-CSCF) suitable for
assigning a serving call control server (S-CSCF-1; S-
CSCF-2) for servicing a user (UE) in a telecommunication
network, the assignation being based on a set of
capabilities that each serving call control server (S-
CSCF-1; S8-CSCF-2) has for servicing the user, the

intermediate network server (I-CSCF) having:

a) means for receiving (S-20) capabilities criteria for
assigning a new serving call control server (S-CSCF-

2); and

b) means for selecting the new serving call control
server (S-CSCF-2) that better fits the capabilities

criteria;
and characterized by including:

c¢) means for transmitting (S-20, S-21) to the new
assigned serVing call control server (S-CSCF-2) an
identifier of a previously assigned call control

server (S-CSCF-1) for handover purposes.
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