
I  PROVISION OF PUBLIC SERVICE IDENTITIES  FIELD CE THE INVENTION [0001]
The present invention generally relates to invocation  of services that are
identified by respective Public Service  5 Identities. In particular, the
present invention relates to the routing of Public Service Identities that
belong to a  range of Public Service Identities held as a so-called
'Wildcard PSI', the range sharing a service profile.  BACKGROUND 10 [0002]
At present, the 3rd Generation Partnership Project  (generally known as
'3GPP') has introduced the basis for an  IP Multimedia Subsystem (generally
known as 'IMS') and IMS  services, as stated in the technical specification
3GPP TS  23.228 v6.9.0. In accordance with 3GPP, Public Service 15
Identities are different from Public User Identities in the  respect that
the former identify services, which may be  hosted and operated by
application servers (generally known  as `AS' in at least said 3GPP
technical specification),  whereas the latter identify users whose
subscription data are 20 hosted in subscriber databases under network
operator  premises, and who are served by different serving network  nodes
such as a Serving Call Session Control Function (known  as 'S--CSCF' under
3GPP) . A definition of the terms 'Service'  and 'user', as used throughout
this specification can be 25 found in 3GPP TS 21.905: "vocabulary for 3GPP
Specifications". (0003] Generally speaking, Public Service Identities are
used to identify services running on specific application  servers. In
particular, Public Service Identities are used to 30 identify groups of
services such as a chat-type service, for  instance, that may use a Public
Service Identity (hereinafter 2  referred to as `PSI') to which the users
may establish a  



session in order to enable the sending and reception of  messages from
other session participants. Public Service  identities are presently
assumed to take the form of SIP URI, 5 or SIP URI as defined by the
Internet Engineering Task Forces  (IETF) in RFC 3261 and RFC 2396, as well
as in the so-called  'tel :' -URI format as defined in RFC 3956. An
exemplary Public  Service Identity (PSI) identifying a chat-type service
may be  sip:chatlist~x@example.com. 10 [0004] Public User Identities can
adopt two different forms  of representation and scope. A first one is a
so-called  'Distinct PSI', such as sip:my~service@example.com, and
determines an individual Public Service Identity representing  a unique
service and which can be individually invoked. A  15 second scope and form
of representation is a so-called 'Wildcard PSI', such as
sip:chatlist_*@example.com may be,  wherein a range of Public User
Identities is defined with a  same domain part in the SIP URI and with a
wildcard  indication in the user part of the SIP URI. An interested 20
reader may find definitions for 'Distinct PSI' and 'Wildcard  PSI' through
the technical specification 3GPP TS 23.003.  [0005] In this respect, an
individual Public Service  Identity might have been defined independently
as a `Distinct  PSI', or might have been defined within a 'Wildcard PSI' 25
range, which implicitly includes a plurality of Public  Service Identities
within the range. [0006] In operation, the IMS provides the means for
routing  This messages related to particular IMS services by using
corresponding Public Service Identities. 30 [0007] Therefore, Public
Service Identities are stored in a  Home Subscriber Server (generally known
as 'HSS' under 3GPP  specifications) holding subscription data for
subscribers of  a home network operator. A service may be invoked by a user
3  accessing IMS through a Proxy Call Session Control Function  



(known as `P-CSCF' under 3GPP) by using a given Public Service Identity.
This invocation is received at a routing  entity of the home network,
preferably an Interrogating Call  5 Session Control Function (known as
'I-CSCF' under 3CPP), which interrogates the HSS about the given Public
Service  Identity. The HSS checks whether the given Public Service
Identity is defined in the HSS in order to find an S-CSCF  already assigned
for handling the given Public Service 10 Identity, or an application server
where the corresponding  service runs if the network is configured for such
direct  invocation, or server capabilities required for selecting an
S-CSCF if such serving entity is not assigned yet for the  given Public
Service Identity. 15 [0008] If no S--CSCF was already assigned at the HSS
for  handling the given Public Service Identity, the server  capabilities
received at the I--CSCF are used to select an  appropriate S-CSCF for
handlings the service. The service  invocation with the given Public
Service Identity is 20 forwarded to the selected S-CSCF, which informs the
HSS in  order to be assigned therein as currently serving the given  Public
Service Identity. As for the previous interrogation,  the HSS checks
whether the given Public Service Identity is  defined in the HSS in order
to mark the assigned S-'CSCF, and 25 in order to fetch an applicable
service profile for the given  Public Service Identity to be returned
towards the S-CSCF.  [0009] This service profile includes an identifier of
the Application Server where the corresponding service is  executed so
that, once the applicable service profile for the  30 given Public Service
identity is obtained at the S-CSCF, the S-CSCF may forward the invocation
of the service towards the  Application Server indicated in the service
profile. The  Application Server (generally abbreviated as "AS") then
checks whether the given Public Service Identity is defined 4  



and fetches the logic to be executed for the given Public  Service
Identity. (0010] With the currently existing mechanism, the routing of  an
invocation of service identified by a Public Service  5 Identity includes
at least two checking procedures in the HSS in order to match the given
Public Service Identity with  those Public Service Identities defined in
the HSS, and one  checking procedure in the AS in order to fetch the
service  logic associated with the given Public Service Identity. 10 These
checking procedures may become more complex than  expected as trying to
match the given Public Service Identity  against all the individually
defined Public Service  Identities and against those Public Service
Identities  implicitly defined within a so-called `Wildcard PSI' range. 15
[0011] These three checking procedures are increased to, at  least, four
checking procedures in networks where more than  one HSS exists since,
prior to interrogate an HSS about a  Public Service Identity, the routing
entity should firstly  interrogate a central entity in the network about
the Public 20 Service Identity in order to obtain an identifier of the HSS
holding such Public Service Identity. In such scenario with  more than one
HSS, Public Service Identities might have been  defined in any HSS of the
network, individually as a  'Distinct PSI' or within a `Wildcard PSI'
range, and a 25 checking procedure is required at least four times in order
to identify relevant data to apply for a given Public Service  Identity.
[0012] Moreover, each service profile received for a given  Public Service
Identity at the S-CSCF is stored therein so  30 that further invocations
with respective Public Service Identities may not require download of a
service profile if a  service profile were already stored for each Public
Service  Identity. 5  



SUMMARY OF THE INVENTION (0013) The present invention is aimed to simplify
this  mechanism in such a manner that the needs for checking  procedures in
different network entities, and the needs for 5 storage of service profiles
in every S--CSC', are minimized.  In particular, the present invention is
aimed to provide a  simplified mechanism to handle Public Service
Identities  identifying services in a network when a given Public Service
Identity {PSI} belongs to a range of Public Service  10 Identities defined
as a so-called 'Wildcard PSI' range. (0014] Therefore, the present
invention provides a new  method, a new central entity in the network, and
enhanced  Home Subscriber Server, serving entity and routing entity,  all
co-operating to carry out different embodiments for the  15 invention.
(0015] In accordance with a first aspect of the present  invention, there
is provided a central entity for handling  Public Service Identities in a
network with several Home  Subscriber Servers, wherein a Public Service
Identity 20 identifies a service and is held by a Home Subscriber Server.
This central entity comprises to this end: - means for associating a Public
Service Identity with an  identifier of the Home Subscriber Server holding
the  Public Service Identity; 25 - means for answering a routing query
based on a given  Public Service Identity with the identifier of the Home
Subscriber Server holding the Public Service Identity; - means for
distinguishing whether the given Public Service  Identity is held as a
'Distinct PSI', or the Public  30 Service Identity belongs to a range of
Public Service  Identities held as a 'Wildcard PSI'; and 6  means for
answering the routing query also with the  identifier of the 'Wildcard
PSI', which the Public Service  



Identity belongs to [0016] This central entity may advantageously include
means  5 for associating with the Public Service Identity an  identifier of
an application server executing the service  identified by the Public
Service Identity. Moreover, the  central entity may as well include means
for instructing the  Home Subscriber Server to associate the Public Service
10 Identity with the identifier of the application server  executing the
services [0017] On the other hand, the central entity may be designed  in
such manner that the Home Subscriber Server assigned to  hold an individual
Public Service Identity is the Home 15 Subscriber Server assigned to hold a
'Wildcard PST' range  that includes the individual Public Service Identity
[0018] A dedicated device may be provided to act as this  central entity in
accordance with the invention, or other  different network entities may be
arranged for this purpose. 20 For example, this central entity may be also
arranged for  carrying out a subscription locator function and, to this
end, the central entity may have means for answering a  routing query for a
given Public User Identity with an  identifier of a Home Subscriber Server
holding the  25 subscription for the corresponding user. E0019] In
accordance with a second aspect of the present  invention, there is
provided a Home Subscriber Server for  holding Public Service Identities in
a network, wherein each  Public Service Identity identifying a service can
be assigned 30 to a serving entity. Therefore, the Home Subscriber Server
r comprl.ses:  - means for responding a routing query from a routing
entity, the routing query based on a given Public Service I Identity,
either with an identifier of a serving entity  



already assigned for the Public Service Identity, or with  capabilities
required for selecting the serving entity;  means for distinguishing
whether the given Public Service 5 Identity is held as a `Distinct PSI', or
the given Public  Service Identity belongs to a range of Public Service
Identities held as a 'Wildcard PSI'; and -- means for including in the
response to the routing query  an identifier of the `Wildcard PSI' range,
which the given  10 Public Service Identity belongs to. [0020] This Home
Subscriber Server may also include: means for associating each individual
Public Service  Identity held as a Distinct PSI' with a particular  service
profile for executing the service; and 15 - means for associating a range
of Public Service Identities  held as a `Wildcard PSI' with a common
service profile  applicable for any Public Service Identity belonging to
the 'Wildcard PSI'. [0021] Moreover, regarding the handling of the above
20 particular and common service profiles, the Home Subscriber  Server may
further include: - means for providing the particular service profile upon
a  query with the individual Public Service Identity held as  a 'Distinct
PSI', or upon any change of contents in the  25 particular service profile;
and -- means for providing the common service profile upon a  query with
any Public Service Identity belonging to the  `Wildcard PSI', or upon any
change of contents in the  common service profile. 8  [0022] Additional
advantages may be obtained regarding the  distribution of Public Service
Identities between different  Home Subscriber Servers with help of the
above central entity  if the Home Subscriber Server is provided with means
for 5 receiving a routing query from a routing entity, the routing  



query based on a first 'Wildcard PSI' which is a sub-range of  a second
`Wildcard PSI' as defined in the Home Subscriber  Server. Moreover, an
easier implementation may be achieved by  having in the Home Subscriber
Server means for assigning a 10 serving entity for handling Public Service
Identities  included in a `Wildcard PSI' range upon receipt of an
indication from the serving entity of being currently holding  the
'Wildcard PSI' range. 0.023] In accordance with a third aspect of the
present  15 invention, there is provided a serving entity assignable for
handling a service identified by a Public Service Identity.  Therefore,
this serving entity comprises: means for receiving an invocation of a
service identified  by a given Public Service Identity; 20 - means for
receiving with the invocation an identifier of a  `Wildcard PSI' range
which the given Public Service  Identity belongs to; and --- means for
informing to a Home Subscriber Server holding  Public Service Identities in
a network of being the  25 serving entity currently holding the `Wildcard
PSI' range. (0024] This serving entity may advantageously comprise means
for determining whether a service profile is already  available for the
given Public Service Identity, or a common  service profile is already
available for the `Wildcard PSI'  30 range, so that unnecessary download
are minimized. [0025] Nevertheless, the serving entity may be enhanced to
further comprise means for obtaining from a Home Subscriber 9  Server a
common service profile associated with the 'Wildcard  PSI' range. [0026]
Moreover, and especially applicable for services  running in an external
Application Server, the serving entity  5 may also comprise means for
forwarding the received service invocation towards an Application Server
for executing the  



service identified by the given Public Service Identity, the  invocation
including the identifier of the `Wildcard PSI'  range which the given
Public Service Identity belongs to. 10 (0027] Particularly applicable to an
IMS network, as  presently described under 3GPP specifications, this
serving  entity may be a Serving Call Session Control Function. [0028] In
accordance with a fourth aspect of the present  invention, there is
provided a routing entity for routing an  15 invocation of a service
identified by a Public Service Identity in a network towards a serving
entity assignable for  handling the service. Therefore, the routing entity
comprises: - means for receiving an invocation of a service identified  20
by a given Public Service Identity; - means for obtaining from a Home
Subscriber Server holding  the given Public Service Identity either an
identifier of  a serving entity already assigned for the given Public
Service Identity, or capabilities required for selecting a  25 serving
entity; means for forwarding the received invocation of service  towards a
selectable serving entity; - means for receiving, from a network entity
holding the  given Public Service Identity, an identifier of a  30
'Wildcard PSI' range which the given Public Service  Identity belongs to,
and :io  - means for including in the invocation forwarded towards the
serving entity the identifier of the 'Wildcard PSI'  range, which the
Public Service Identity belongs to. [0029] Particularly interesting for
networks with more than  5 one Home Subscriber Server, the routing entity
may be such  that the means for receiving an identifier of a 'Wildcard
PSI' range also includes means for obtaining from a central  entity an
identifier of the Home Subscriber Server holding  



the given Public Service Identity. 10 [0030] This routing entity may be
such that comprises means  for receiving from the central entity a Wildcard
PSI' range.  Moreover, the routing entity may further comprise means for
interrogating the Home Subscriber Server about a serving  entity assignable
for the indicated 'Wildcard PSI' .range, 15 received from the central
entity and which the Public Service  Identity belongs to. [0031] In this
respect, the identifier of the 'Wildcard PSI'  range to be included in the
invocation forwarded by this  routing entity is the one received from the
Home Subscriber  20 Server. [0032] Additional advantages may be still
obtained if the  means included at the routing entity for sending a routing
a  query towards the Home Subscriber Server includes means for  obtaining
from the above central entity an identifier of the  25 Home Subscriber
Server holding the Public Service Identity. [0033] Particularly applicable
to an IMS network, as  presently described under 3GPP specifications, this
routing  entity may preferably be an Interrogating Call Session  Control
Function. 30 [0034] Apart from the co-operating entities cited above to
achieve the objects of the invention, there is also provided  in accordance
with a fifth aspect of the invention a method 11  for invoking a service
identified by a Public Service  Identity in a network, the service being
handled by a serving  entity and the Public Service Identity being held at
a Home  Subscriber Server. This method comprises the steps of: 5 -
receiving an invocation of a service identified by a given  Public Service
Identity at a routing entity; interrogating a Home Subscriber Server
holding the given  Public Service Identity about a serving entity
assignable  for handling the given Public Service Identity; 



10 - forwarding the received invocation of service towards the  assignable
serving entity; answering the interrogation with an identifier of a
`Wildcard PSI' range which the given Public Service  Identity belongs to;
15 - forwarding the identifier of the `Wildcard PSI' range  towards the
assignable serving entity; and assigning a common service profile to the
`Wildcard PSI'  to be applicable for Public Service Identities included in
the 'Wildcard PSI' range. 20 (0035] Particularly interesting for networks
with more than  one Home Subscriber Server, the method may further comprise
a  step of interrogating a central entity about the Home  Subscriber Server
holding the given Public Service Identity;  and a step of receiving an
identifier of the Home Subscriber 25 Server. Moreover, this method may also
comprise a step of  receiving from the central entity an identifier of a
first  `Wildcard PSI' range, which the given Public Service Identity
belongs to. [0036) Aligned with advantageous embodiments for the above  30
entities, the step of interrogating a Home Subscriber Server 12  about a
serving entity, in this method, may comprise a step  of forwarding the
identifier of a first 'Wildcard PSI' range  received from the central
entity In this case, the step of  answering the interrogation with an
identifier of a 'Wildcard 5 PSI' range may include a step of matching the
first 'Wildcard.  PSI' as a sub-range of a second 'Wildcard PSI' to be
returned  with the answer. SKIFF DESCRIPTION WINGS [0037] The features,
objects and advantages of the invention  10 will become apparent by reading
this description in  conjunction with the accompanying drawings, in which:
[0038] FIG. 1 illustrates a basic signalling flow describing  



how a given Public Service Identity belonging to a 'ildcard.  PSI' range
may be treated in a networks with only one HSS in  15 accordance with a
first embodiment of the invention. [0039] FIG. 2 illustrates a basic
signalling flow describing  how a given Public Service Identity belonging
to a 'Wildcard  PSI' range may be treated in a network with more than one
HSS  in accordance with a first embodiment of the invention. 20 [00401 FIG.
3 illustrates a basic signalling flow describing  how a given Public
Service Identity belonging to a 'Wildcard  PSI' range may be treated in a
network: with only one HSS in  accordance with a second enthodiment of the
invention. [0041] FIG. 4 illustrates a basic signalling flow describing  25
how a given Public Service Identity belonging to a 'Wildcard  PSI' range
may be treated in a network with more than one HSS  in accordance with a
second embodiment of the invention. [0042] FIG. illustrates a basic
signalling flow describing  how a given Public Service Identity belonging
to a 'Wildcard  0 PSI' range may be treated in a network with more than one
HSS  in accordance with a third embodiment of the invention 13  [0043] FIG.
6 illustrates a basic signalling flow describing how a given Public Service
Identity belonging to a 'wildcard  PSI' range may be treated in a network
with more than one HSS  in accordance with a fourth embodiment of the
invention. a DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS [0044] The
following describes some preferred embodiments  for providing a simplified
mechanism for handling Public  Service Identities that are defined in a
Home Subscriber  Server within respective `wildcard PSI' ranges. For the 10
purpose of the present invention a 'wildcard PSI' range may  adopt, among
others, any of the following formats: Range*;  *Range; and Rangel*Range2.
[4445] In accordance with a first embodiment illustrated in  Fig. 1 wherein
there is a unique Home Subscriber Server (HSS)  



15 in the INS network, a routing entity such as an Interrogating Call
Session Control Function (I-CSCF) defined under 3GPP  receives (S-10 ) a
service invocation (INVITE) addressing a  given Public Service Identity
(PSI-id). The routing entity (T-CSCF) interrogates (5-13) the HSS
preferably with a  20 Location Info Request (LIR) that includes the given
Public  Service Identity (PSI-id) . Under this embodiment relevant for  the
purpose of the present invention, the HSS finds that this  given Public
Service Identity (PSI-id) is not defined as a  `Distinct PSI' but matches a
`wildcard PSI'. The HSS also 25 finds that this 'wildcard PSI' has not
being assigned yet any  S-CSCF. [0046] The HSS then returns back (5--20) to
the interrogating  and routing entity (I-CSCF) server capabilities required
to  select an appropriate serving entity (S-CSCF) and includes in 30
accordance with the invention the `wildcard PSI', which the  given Public
Service Identity (PSI-id) belongs to. The server  capabilities and the
`wildcard PSI' may be preferably sent in  a Location Info Answer (LIA) .
The routing entity (I-CSCF) 14  selects an appropriate serving entity
(S-CSCF) harmonizing  with the received server capabilities, and forwards
(S-21)  the service invocation (INVITE) to the selected serving  entity
(S-CSCF), and including the received 'Wildcard PSI' 5 along with the given
Public Service Identity (PSI--id). [0047] The selected serving entity
(S-CSCF) receiving the  service invocation informs (S-22) about its
selection to the  HSS, preferably with a Server Assignment Request (SAR),
and  including the received 'Wildcard PSI' instead of, or along  10 with,
the given Public Service Identity (PSI-id). [0048] In accordance with an
aspect of the present invention  the HSS has each 'Wildcard PSI' associated
with a common  service profile applicable to all individual Public Service
Identities that belong to, or are included in, said 'Wildcard 



15 PSI' . Consequently, the HSS assigns an identifier (S-CSCF--id)  of the
serving entity (S-CSCF), which is currently handling  not only the given
Public Service Identity but also all  Public Service Identities belonging
to the `Wildcard PSI', to  said 'Wildcard PSI'. Then, the HSS returns back
(S-17) to the 20 serving entity (S-CSCF) the common service profile
associated  to the 'Wildcard PSI', preferably with a Service Assignment
Answer (SAA). [0049] The serving entity (S-CSCF) receiving the common
service profile stores it in association with the 'Wildcard  25 PSI' for
further applicable invocations; it gets, among the service data included in
the service profile, an identifier  of an Application Server (AS) where a
service identified by  the given Public Service Identity (PSI-id) is
executed; and  it eventually forwards (5-23) the service invocation
(INVITE) 30 to said Application Server (AS) including the received
'Wildcard PSI'. [0050] The Application Server (AS) receiving the 'Wildcard
PSI' may, under particular criteria and implementation 25  options, apply
unique service logic for all Public Service  Identities within the received
`Wildcard PSI' so that no  further checking and matching procedure is
required. [0051] Also under this embodiment and now considering the  5 case
of an architecture with more than one HSS, Fig. 2  illustrates how the
routing entity (I-CSCF) firstly  interrogates (S~11) a central network
entity (SLF) preferably  with a Location Info Request (LIR) that includes
the given  Public Service Identity (PSI-id) in order to identify the HSS 10
currently holding the given Public Service Identity (PSI-id).  The central
network entity (SLF) returns (S-12) an indication  to redirect the service
invocation towards an indicated HSS  (HSS-id), preferably with a Location
Info Answer (LIA). Then, the procedure goes on as described above under the
sequence  



15 illustrated in Fig. 1. [0052] A second embodiment of the invention
illustrated in  Fig. 3, shows how further service invocations (S-10) with
Public Service Identities (PSL-id-2) other than the  previously given
Public Service Identity (PSI-id) may be 20 treated in accordance with the
invention when the other  Public Service Identities (PSI-id-2) belong to
the same  `Wildcard PST' range as the previously given Public Service
Identity (PSI-id). Under this second embodiment, the routing  of a service
invocation merely requires one checking  25 procedure (P-l1) to determine
in the HSS, upon interrogation (S--13) from the routing entity (1-CSCF),
that the `Wildcard  PSI', which the currently given Public Service Identity
(PSI- id-2) belongs to, had been previously assigned an identifier
(S-CSCF-id) of the serving entity (S-CSCF) currently handling 30 all Public
Service Identities belonging to the 'Wildcard  PSI'. [0053) In this
situation, the HSS may answer (S-30) to the  routing entity (I-CSCF) with
the identifier (S--CSCF-id) of  the serving entity (S-CSCF) already
assigned for handling all 16  Public Service Identities belonging to the
'Wildcard PSI', as  the currently given Public Service Identity (PSI-id--2)
does,  along with said 'Wildcard PSI'. The routing entity does not  need to
select a serving entity, and simply forwards (S--21) 5 the service
invocation (INVITE) towards the assigned serving  entity (S-CSCF) with the
currently given Public Service  Identity (PSI-id-2) and the 'Wildcard PSI',
which said  currently given Public Service Identity belongs to. [0054] The
serving entity (S-CSCF) receiving (5-21) this  10 invocation finds that the
given 'Wildcard PSI' is known  therein, and the serving entity had already
got a common  service profile to be applied for all the Public Service
Identities belonging to said 'Wildcard PSI', so that the  



serving entity requires neither being assigned at the HSS to 15 the
currently given Public Service Identity (PSI-id-2) nor  obtaining from the
HSS an individual service profile for the  latter. Then, the serving entity
(S--CSCF) gets from the  previously stored common service profile
associated with the  received 'Wildcard PSI' an identifier of an
Application 20 Server (AS) where a service identified by the given Public
Service Identity (PSI-id--2) is executed, and eventually  forwards (S-23)
the service invocation (INVITE) to said  Application Server (AS) including
the received 'Wildcard  PSI'. 25 [0055] Also under this second embodiment,
the Application  Server (AS) receiving the 'Wildcard PSI' may, depending on
particular criteria and implementation options, apply unique  service logic
for all Public Service Identities within the  received 'Wildcard PSI' so
that no further checking and  30 matching procedure is required. [0055] As
for the first embodiment, this second embodiment  is also applicable to an
INS network with more than one HSS,  as illustrated in Fig. 4, wherein the
routing entity (I-CSCF)  firstly interrogates (S--li) a central network
entity (SLF), 17  preferably with a Location Info Request (LIR), the
interrogation including the currently given Public Service  Identity
(PSI-id-2) in order to identify the HSS holding said  Public Service
Identity (PSI-id-2). The central network 5 entity (SLF) returns (S-12) an
indication to redirect the  service invocation towards an indicated HSS
(HSS~id),  preferably with a Location Info Answer (LIA) Then, the
procedure goes on as described above under the sequence  illustrated in
Fig. 3. 10 [0057] A third embodiment of the invention, as Fig. 5
illustrates, is especially advantageous for networks with  more than one
HSS. Under this third embodiment an invocation 



(INVITE) of service identified by a given Public Service  Identity (PSI-id)
is received (S-14) at a routing entity of  15 the INS network, as an
Interrogating Call Session Control Function (I-CSCF) may be, from an access
entity such as a  Proxy Call Session Control Function (P-CSCF) where a user
accesses the IMS network through. The routing entity (I-CSCF)  firstly
determines which is the HSS in charge of said given 20 Public Service
Identity (PSI-id) by interrogating (S-1l) a  central network entity (SLF)
with the given Public Service  Identity (PSI-id), the interrogation being
preferably a  Location Info Request (LIR). (0058] The central network
entity (SLF) carries out a  25 checking procedure and determines that the
given Public  Service Identity (PSI-id) matches (P-1a) within a 'Wildcard
PSI' range defined in the central entity as held by a certain  HSS. The
central entity (SLF), in accordance with an aspect  of the invention,
returns (5-40) towards the routing entity 30 (I-CSCF) an indication to
redirect the service invocation  towards an indicated HSS, an identifier of
said HSS (HSS-id),  and including the 'Wildcard PSI'. This submission
preferably  done with a Location Info Answer (LIA). 18  [0059) The routing
entity (I-CSCF) then interrogates (S-41) the indicated HSS, preferably with
a Location Info Request  (LIR), and including the given Public Service
Identity (PSI- id) and the received 'Wildcard PSI'. 5 (0060] The HSS
receiving an interrogation that includes a  'Wildcard PSI' does not need a
complete checking procedure to  match a received Public Service Identity
but simply determine  whether a serving entity (S-CSCF) had been already
assigned  to said 'Wildcard PSI' . Provided that the serving entity (S 10
CSCF) had been already assigned for handling all Public  Service Identities
belonging to the 'Wildcard PSI', an  identifier (S-CSCF-id) of the assigned
serving entity along  



with the 'Wildcard PSI' is sent back (S-30) to the routing  entity
(I-CSCF). 15 [0061] The routing entity (I-CSCF) forwards (S-21) the
service invocation (INVITE) towards the assigned serving  entity (S-CSCF)
with the given Public Service Identity (PSI- id) and the 'Wildcard PSI' .
The serving entity (S-CSCF)  receiving (S-21) this invocation finds that
the given 20 'Wildcard PSI' is already associated at the serving entity
with a common service profile to be applied for all the  Public Service
Identities belonging to said `Wildcard PSI'.  The serving entity (S-CSCF)
does not need to be assigned at  the HSS for given Public Service Identity
(PSI-id), and does 25 not need to obtain from the HSS an individual service
profile  for the latter. Then, the serving entity (S-CSCF) gets from  the
common service profile, which is associated with the  received `Wildcard
PSI', an identifier of an Application  Server (AS) where a service
identified by the given Public 30 Service Identity (PSI-id) is executed,
and eventually  forwards (S-23) the service invocation (INVITE) to said
Application Server (AS) including the received `Wildcard  PSI'. 19  [0062]
Also under this third embodiment illustrated in Fig.  5, the Application
Server (AS) receiving the 'Wuldcard PST'  may, depending on particular
criteria and implementation  options, apply unique service logic for all
Public Service 5 Identities within the received 'Wildcard PSI' so that no
further checking and matching procedure is required. [0063] Moreover, as
shown at least in the embodiments of  Fig. 3 and 5 and irrespective of
having just one or more than  one HSS, there is no need for carrying out
more than once 10 checking procedures to match a given Public Service
Identity  (PSI-id; PSI-id--2) received in a service invocation (INVITE)
with those defined in a network entity (SLF, HSS, AS), the  



latter being held as a `Distinct PSI' or as a 'Wildcard PSI'.  [0064] A
still further enhancement may be obtained by 15 combining the teaching of
the second embodiment shown in Fig.  4 with the third embodiment shown in
Fig. 5. Thus, in  accordance with a fourth embodiment illustrated in Fig.
6,  the central entity (SLF) interrogated (S-Il) about the HSS  holding a
given Public Service Identity (PSI-id) may return 20 (S-40) towards the
routing entity (I--CSCF) an indication to  redirect the service invocation
towards an indicated HSS, an  identifier of said HSS (HSS -id) , and
including the 'Wildeard  PSI' (Wildcard-PSI--a) which the given Public
Service Identity  (PSI--id). This submission preferably done, as suggested
25 above, with a Location Info Answer (LIA) . The routing entity  (I-CSCF)
then interrogates (S-41) the indicated HSS  preferably with a Location Info
Request (LIR) , and including  the given Public Service Identity (PSI-id)
and the received  'Wildcard PSI' ('Wildcard-PSI-a'). 30 [0065] The HSS
receiving such interrogation that includes a  first 'Wildcard PSI'
('Wildcard PSI-a') may, nevertheless,  carry out a checking procedure
(P-ll) to match the received  first 'Wildcard PSI' ('Wildcard PSI-a'), and
may determine as  a result of this checking procedure (P-li) a second
'Wddcard 20  PSI' ('Wildcard PSI-b') range, which the received first
'Wildcard PSI' ('Wildcard PSI-a') belongs to, or is included in, the
received first 'Wildcard PSI' ('Wildcard PSI-a')  range. 5 (0066] That is,
the second 'Wildcard PSI' ('Wildcard PSI-b')  may be defined at the HSS as
a sub-range of the received  first 'Wildcard PSI' ('Wildcard PSI-a'), and
obtained as a  result of also applying the checking procedure to match the
given Public Service Identity (PSI-id) in combination with 10 the received
first 'Wildcard PSI' ('Wildcard PSI-b'), or the  second 'Wildcard PSI'
('Wildcard PSI-b') may be defined at  



the HSS as a range that includes a sub-range represented by  the received
first 'Wildcard PSI' ('Wildcard PSI-a'). [0067] Once said second 'Wildcard
PSI' ('Wildcard PSI-b')  15 has been determined (P-li) at the HSS, the HSS
determines  whether a serving entity (S--CSCF) had been already assigned
to the second 'Wildcard PSI' ('Wildcard PSI-b'). Provided  that the serving
entity (S-CSCF) had been already assigned  for handling all Public Service
Identities belonging to the 20 second 'Wildcard PSI' ('Wildcard PSI-b'), an
identifier (S- CSCF-id) of the assigned serving entity along with the
second  'Wildcard PSI' ('Wildcard PSI-b') is sent back (5-30) to the
routing entity (I--CSCF). The sequence of actions following  this may
continue in a similar manner as for the embodiment  25 shown in Fig. 4.
[0068) This embodiment illustrated in Fig. 6 allows that the  distribution
of 'Wildcard PSI' ranges is not necessarily the  same at the central
network entity (SLF) than in the HSS.  Such flexible distribution also
allows a more flexible 30 assignation of an Sr-CSCF to particular 'Wildcard
PSI' ranges  in an HSS, whereas such ranges are included in just one
'Wildcard PSI' defined as such in the central network entity. 21  [0059] On
the other hand, both HSS and serving entity (S- CSCF) are arranged for the
HSS to trigger a profile download  towards the serving entity, without any
explicit request from  the latter but rather due to any change of contents
in a 5 service profile or any change of Public Service Identities  defined
in the HSS that, irrespective of being defined as a  'Distinct PSI' or as a
'Wildcard PSI', may affect any  association in the serving entity between a
service profile  and a Public Service Identity. 10 [0070] In accordance
with a further embodiment of the  invention not shown in any drawing, the
central network  entity (SLF) might also return, upon a routing query based
on  



a given Public Service Identity, an identifier of the  Application Server
where the service identified by the given 15 Public Service Identity is
executed. This identifier of the  Application Server might also be
submitted, directly or  indirectly and upon definition or amendment,
towards the HSS,  or towards any serving entity (S-CSCF) in the network.
(00.71] The central network entity, under any of the above  20 embodiments,
may be a centralized entity in a network with  more than one HSS, the
central entity carrying out a  subscription locator function, that is,
informing about the  HSS in charge of a given subscription. In this case,
the  central entity may have as well means for answering a routing 25 query
for a given Public User Identity with an identifier of  a Home Subscriber
Server (HSS-id) holding the subscription  for the corresponding user.
(0072] In a similar embodiment, and for networks configured  to allow a
direct routing from the routing entity (I-CSCF) to  30 the Application
Server, the HSS might return, upon a routing query based on a given Public
Service Identity, an identifier  of the Application Server where the
service identified by the  given Public Service Identity is executed,
instead of an 22  identifier of a serving entity (S--CSC') currently
handling  the service invocation. (0073] The invention is described above
in respect of  several embodiments in an illustrative and non-restrictive
5 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. Aril &9 / 1 1 15:21 FAX 004887274234 EBIC8 BN RB - EPO
IlL n1 ~~ 11 -06-2007 SE2005001207  PEPLACE NT SHJ ET 23  



CLAIMS 1. A Home Subscriber Server (HSS) for ho1dirig Public Service
Identities in a network, each Public Service Identity  identifying service
assignable to searing entity (AS,  5 S-CSCF) , the Home Subscriber Server
(1135) hairing: -- means for ciistir guishing (P-l i,) whether a given
Public  Service Identity (PSI-id, PSI-i&2) is held as  'Distinct PSI', or
the given Public $ervice Identity  (PSI-id, PSI-id--2, 'Wildcard PSI-a')
belongs to a 10 range of Public Service Identities held as a 'Wildcard
PSI' ('Wildc:ard PSI', 'Wildoaxd FSI--b') ; - means for responding a
rrn.tirig query from a routing  entity ( I-CSCF) , the routing query (S13)
based on he gj vy6t Public Service Identity (L SI'i , PSI-id-2), 15 either
with an identifier (AS--id; S-CSC '-id) of a  serving entity already
assign:d for the Public Service  Identity, or with capabilities required
for selecting  the serving entity, and including in the response an
identifier of the 'Wildoarc PSI' ('Wildcard PSI', 20 'Wildc&rd PSI_b') when
the given ?ublii Service  Ydentity belongs to such rangEx and the Home
Subscriber Server (HSS) characterised  comprising: 25 -- means for
associating a range of Public Service  Identities held as a 'Wildcard PSI'
('Wildoard Psi,,  'Wildcard PSI -b') with a common service profile
applicable for any Public Service Identity (PSI'id,  PSI -id-2, 'Wildcard
PSI-a') belonging to the 'Wildcax d  0 PSI' eceived at the EPO on Jun 11,
200715:30:18. P AMENDED SHEET 200? C)R/11 15:21 FAX 004687274234 EBIBSSON
RB -# EP'B ML f i Q1 t~1 11-06-2007 SE2005001207 d PLACE N1 SE1] T 24  



means for assigning a serving ont Lty (S-CSC ') for  handling Public
Service Id iititiea included in the 'Wildcard PSI' range ('Wildcard '$I')
upon receipt ~f  an indication (S-22) from the serving entity of being  5
currently holding the 'Wildcard PSI' range ('Wildoard  PSI'); and - means
for providing (-17) the common service profile  associated witxi the
'Wildoard PSI' ('i1doard PSI',  'Wildoard PSI-b' } towards the serving
entity ( 3-CSCF) 10 2. The Home Suhsoriber Bearer (HS) of claim 1, further
including: -means for associating each individual Public Service  Identity
hold as a 'Distinct PSI' with a particular  service profile for executing
the ervioe. 15  3 , The Home Subscriber Server (HS) of claim 2, further
including: - means for providing (3-li) the particular service  profile
upon a query with the individual Public  20 Service Identity held as a
'Distinct PSI', or upon any change of contents in the particular service
pro file F  and - means for providing (S-~17) the common service profile
upon a query with any Public Service Identity (PST-id,  25 PSI-id-2,
'Wildoard PSI--a' ) belonging to the 'Wildoard PSI' ('Wildoard PSI' r
'Wildcard PSI-b, ) , or upon any  change of contents in the oommnon service
profile. 4. The Homo Subscriber Server (H;33) of claim 1, further
including moans for receiving a x'outing query (8-41) from  30 a routing
entity (I~-C CF) , the routing query based on a  ceived at the EPO an Jun
11, 200715:30:13. Pa AMENDED SHEET or)? 7 f11 15:21 FAX 004881274234
FRICSSON AB - FFa NL p~/1 i O+1/~d fO1 Y f I 1 -06-2001 SE2VVV V(r) E
2~o~/y 



F E PL CEMENT S H: 25 f ir$t 'Wildcard PSI' ('Wildoard PS I'-a') which is a
sub- a  range of a second 'Wildcard PS~C' ('Wildoard PSI-b')  defined in
the Home uboriber Server CUSS) . r s. The Home Subscriber Server (HSS) of
olaiut 1, wherein the  5 moans for responding a routing query (S-13) are
adapted  r responding a further query based on a aeoond Public Service
Identity (PSI-~id-2) belonging to a 'Wildcard PSI'  range ('Wildoard ESI' r
'Wildcard PSI-'b') r which is  already a~signed a serving entity (S-CSCF,
AS) handling  said 'Wildcard PSI' range, with an identifier (2S-id; S- 10
CSCF-id) of said serving entity. 6 7: ervirig entity (-,CSC') asa;ignable
for handling a  . ~ service a,dGftified by a Public SerViee identity, the
serving entity having 15 - xueaxis for recivi.ng an invocation (INVITE) of
a  service identified b a given Public Service Identity  (PSI-id, PSI-id-2L
~ and the serving entity (S-CSCF) charactari5ed ooxaprising f  means for
receiving (3-21) with the invocation an  20 identifier of a 'Wildcard PSI'
range ('Wilcioard PSI', 'Wildcard PSI-b') which the given Public Service
Identity belongs to (FSI-i(l, PSI-id-2); - means for informing (5-22) to a
Home Subscriber Server  (HSS) holding Public Service Identities in a
network  5 of being the serving entity currently holding the  'Wilcicard
PSI' range ('Wildoard PSI' ); and - means for receiving (S-17) .!roTO. the
Home Subscriber  Server (HSS) a common servioE; profile associated with
the lWildcard PSI' range. 30 7. The serving entity (S--CSCF) of claim 6,
further  



con- risifg means for determining whether a service  ~ceived at the EPO on
Jun 11, 2007 15:30:18. Pa AMENDED SHEET f~'7 r/11 15:21 FAX 0Q468?2? 4234
ERICSSON AB EFC NL l 1 f fl 1 R 11-06-2007 SE2005001207  PLACEMENT Si ET 6
a profile is already available for the given Public Service  Identity, or a
common service profile is already  available for the 'Wildcard PSI' range.
8 . The serving entity (S~CSCF} of Maim 6, further  5 comprising means for
obtaining from the cocoon service  profile associated with the `Wildcard
PSI' range an  identifier of an Application Server where a service
identified by the given FublLc Service Identity ii  executed. 10 9. The
serving entity (S-CSCF) of claim 6, further  comprising means for
forwarding (3_23) the ' received  invocation (INVITE) towards an
Application Server (AS)  for executing the service identified by the given
Public  Service Identity, the invocation including the identifier 15 of the
`Wildcard PSI' range (~Wildcard PSI', `Wildcard  PSI-b') which the given
Public Service Identity belongs  to. 10. A routing entity (I-CSCF) for
routing an invocation of a  service identified by a PubliService Identity
in a  20 network for cards a serving entity (S-CSCF, AS) assignable  for
handling the service, the routing entity having - means (5-10) for
receiving an invocation (INVITE) of a  service identified by a given Public
Service Identity  (PSI-id, PSI -id.-2) ; 25 means for obtaining (5-13, ;
-2O, S-4l S~30) from a  Home Subscriber Server (HSS) holding the given
Public  3er'rice Identity either an identifier (A3-id r S-CSCF- id) of a
serving entity already assigned for the given  



Public Service Identity, or capabilities required for  30 selecting a
serving entity; and - means for receiving (S-tor S-30, 340), from a network
entity (HSS, SL) holding the given EubIio Service  :ceived atthe EPO on Jun
11, 200715:30:18. P AMENDED SHEET d7nn:7 rcuii 1521 FAX 004887274234
ERICSSON AG ~ EPO NL 11-06-20(r)7 SE2005001207  '4 27  Identity, an
identifier ('Wi1dcrd PSI` 'Wldcard  ?SI-b' r 'Wf ldoard PSI-b') of a
'Wildcard PSI' range  which tie given Public $ervi ce Identity belong to
and 5 - means for forwarding (S"2) the received invocation of  service
towards a selectable serving entity (S& CSCF,  AS ) r and the routing
entity (S-~CSCF) charaat~ri~ by  comprisxng~ 10 - mean$ for including in
the invocation forwarded (5-1)  towards the erring entity the identifier
('Wildcard  PSI', ' i Lcicard PSI-b') of the 'Wildcard PSI' range,  which
the Public Service Identity belongs tc. 1L The routing entity (l-CSCF) oi`
claim 10, wherein the  15 means for receiving (-40) an identifier of a
'Wildcarcl  PSI' r rage also include means for obtaining (S-12, S-40)  from
a central entity (SLF) an identifier (115$-id) of the  .Home Subscriber
Server ho1dig the given Public Service  Identity. 20 12. The routing entity
(Y-'CSCF) of claim 11, further  comprising means for interrogating (S--41)
the Home  Subscriber Server (HSS-id) about a serving entity  assignable for
the indicated 'Wildoard PSI' range ('Wildcard PSI', 'Wildeard 9S C^a' ) `
which the Public  5 Service Identity belongs to. 



13 The routing entity (I-CSCF) of claim 11, wherein the  identifier
('Wildcard PSI', 'Wildoard E SI--h' ) of the  'Wildoard PSI' range to be
included in the forwarded  invocation (S-21) is the one r&ceived (5-20,
S-30) from  . 0 the Home Subscriber Server (HSS )  ;ceived at the EPO on
Jun 11, 200715;30.18 . Pa AMENDED SHEET 1 7()b'7 )):11 1 5: 2 1 FAX 0048872
74284 ERICS8CN A8 3 EFC NL f t~ 1 7 /U 1 R 11-06-2007 8E2005001207  REPL
LCEM~tT Sfl ET 28  34. The routing entity (I-CSCF) of claim 10, whexein the
means for sending a routing query towards the Home  Subscriber Server (HSS)
ino1ude means for obtaining from  the central entity of claim 1 an
identifier (HSS-id) of 5 the Home Subscriber Server holding the Public
Service  Identity 15. A method for invoking a servic identified by a Public
Service Identity in a network, the service being handled  by a serving
entity ($--C$CF, AS) and the Public Service 10 Identity being held at a
Name Subscriber Server (HSS)  the method comprising the steps t: -
receiving (S-1O) an invocation (INVITE) of a service  identified by a given
Public Service Identity (PSI-id,  PSI-id-2) at a routing entity (z-CSCF) ;
15 -- interrogating (s-13, 9-41) a Home Subscriber Server  (HISS) holding
he given Public Service Identity about  a servincj entity (S-CSCF, AS)
assignable for handling  the given Public Service Identity? .- forwardinq
(--21) the received invocation of service  20 towards the asaignab3.e
serving entity (S CSCF, AS);  and -r answering (S~2O, 5_30, 5-40) the
interrogation (LIR)  with an identifier ('Wi.ldcard PSI', 'Wildoard PSI-b')



of a 'Wildcard PSI' range which the given Public  25 Service Identity
belongs to; and the method haractnri~ed by comprising the steps of
forwarding (S-21) the identifier ('Wildoard PSI r  'Wildcard PSI-b') of the
'Wi;Ldoard PSI' range towards  the assignable searing entity (S-'CSC', AS)
; ?ceived at the EPO on Jun 11, 200715:30:18. P~ AMENDED SHEET H2O F /11
15:21 FAX 004687274234 FPIOSSON A8 FPO NL t~1 1 11-06-2007 SE2005001207  :
PLCEMENT SHJ ET 29  assigning at the Home Subscriber Server (HSS) a common
service profile to the 'Wildcard PSI' to he applicable  for Public Service
Identities included in the  'Wildcard PSI' range; and 5 ' pro~ridintg
(S-17) the common s~3rviCe profile aasociated  with the 'Wildcard PSI'
range to tJie serving entity  (S-CSCF, AS), upon receipt of an indication
(S-22)  from the serving entity of being currently holding the  'Wildcard
PSI' range. 10 1. The method of claim 15, further comprising a step of
interrogating (S-~l1) a cents al entity ( SLR') about the  Home ub~cribor
Server (HSS) holding the given Public  3 rvice Identity in networks with
more than one Home  Subscriber Server (HSS) ; and a step of receiving
(S--12, 15 8--40) an identifier of the Home Subscriber Server (HSS).  17.
The method of claim 16, further comprising a step of  receiving (S-40) from
the central entity (SLF) an  identifier (' i1dcard PSI', 'WiJ,dcard SI---a'
) of a fir3t  'Wildoard B`SI' range, which the given Public Service  20
Identity belongs for 18. The method of claim 17, wherein the step of
interrogating  (S--41) a Home Subscriber Server (HSS) about a serving
entity (S-CSC', AS) comprises a step of forwarding the  



identifier ('Wildcard PSI', 'Wildcard PSI'-a') of a first 25 'Wil,dcard
PSI' range received from the central entity  (SLF) r 29. The method of
claim 18, wherein the step of answering (S- 40) the interrogation with an
identifier ('WIl,dcard PSI',  'Wildcard PSI-h' ) of a 'Wildcaa:d PSI' range
includes a 30 step of matching the first 'Wildcard PSI' (`Wildcard PSI--
a') as a sub-range of a second 'Wildcard PSI' (9 i1doard  '8r-b') to be
returned with the an- wer r ~ceived at the EPO on Jun 11, 200715:80.18. P~
AMENDED SHEET 


