77010010 A1 I} AT 00O 00 O OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization ‘f | [I

) /IO O T O I O

International Bureau

(43) International Publication Date
25 January 2007 (25.01.2007)

(10) International Publication Number

WO 2007/010010 A1l

(51) International Patent Classification:

HO4L 29/06 (2006.01)
(21) International Application Number:
PCT/EP2006/064426
(22) International Filing Date: 19 July 2006 (19.07.2006)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
60/700,683
PCT/EP2005/054009

15 August 2005 (15.08.2005) EP

(71) Applicant (for all designated States except US): TELE-
FONAKTIEBOLAGET LM ERICSSON (PUBL)
[SE/SE]; S-164 83 Stockholm (SE).

(72) Inventors; and

(75) Inventors/Applicants (for US only): ASTR(")M, Bo
[SE/SE]; Fredsborgsgatan 2, S-117 59 Stockholm (SE).
RYDE, Anders [SE/SE]; Kyrkvigen 21, S-133 34 Salt-
sjobaden (SE). BERG, Stefan [DE/DE]; Venner Strasse
10, 53177 Bonn (DE). PRZYBYSZ, Hubert [SE/SE];
Telefonvdgen 27, 2tr, S-126 37 Stockholm (SE). TER-
RILL, Stephen [AU/ES]; Claudio Coello 95, 2°1zq,

19 July 2005 (19.07.2005) US

E-28006 Madrid (ES). ARAUZ-ROSADO, Jesus-Javier
[ES/ES]; Sierra de Gador 22, 4 A, E-28031 Madrid (ES).

(74) Agent: LIND, Robert; 4220 Nash Court, Oxford Oxford-

shire OX4 2RU (GB).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HN, HR, HU, ID, IL,, IN, IS, JP,
KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA,
NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC,
SD, SE, SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, ZA, 7ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: METHOD AND APPARATUS FOR ALLOCATING A SERVER IN AN IMS NETWORK

“Front-End Distributor” - Registration

L

.

7

N

Check if subscriber has
been allocated to AS

WI=[w|
oon
oon
BRI

) SIP Register

X ! Dat% is

N

The allocated AS updates HSS with the
subscriber-AS address association over
o non-transparent Sh

@%ve\{\\{r%\n t{m\s\§ntr§\r\§§mitow
\ N N N

31 Party Register

%

o
N

S-CSCF chooses one of the available
Front End Distributors

(57) Abstract: A method of directing requests to an application server within an IP Multimedia Subsystem. The method comprises,
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Method and Apparatus for Allocating a Server in an IMS Network

Field of the Invention

The present invention relates to a method and apparatus for allocating a server
in an IP Multimedia Subsystem network and in particular, though not
necessarily, to a method and apparatus for dynamically allocating an application

server to an IP Multimedia Subsystem user.

Background to the Invention

IP Multimedia services provide a dynamic combination of voice, video,
messaging, data, etc. within the same session. By growing the number of basic
applications and the media which it is possible to combine, the number of
services offered to the end users (e.g. subscribers) will grow, and the inter-
personal communication experience will be enriched. This will lead to a new
generation of personalised, rich multimedia communication services, including

so-called “combinational IP Multimedia” services.

IP Multimedia Subsystem (IMS) is the technology defined by the Third
Generation Partnership Project (3GPP) to provide IP Multimedia services over
mobile communication networks (3GPP TS 22.228, TS 23.228, TS 24.229, TS
29.228, TS 29.229, TS 29.328 and TS 29.329 Releases 5 to 7). IMS provides
key features to enrich the end-subscriber person-to-person communication
experience through the use of standardised IMS Service Enablers, which
facilitate new rich person-to-person (client-to-client) communication services as
well as person-to-content (client-to-server) services over IP-based networks.
The IMS makes use of the Session Initiation Protocol (SIP) to set up and control
calls or sessions between subscriber terminals (or subscriber terminals and
application servers). The Session Description Protocol (SDP), carried by SIP
signalling, is used to describe and negotiate the media components of the

session. Whilst SIP was created as a subscriber-to-subscriber protocol, IMS
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allows operators and service providers to control subscriber access to services

and to charge subscribers accordingly.

By way of example, Figure 1 illustrates schematically how the IMS fits into the
mobile network architecture in the case of a GPRS/PS access network (IMS
can of course operate over other access networks). Call/Session Control
Functions (CSCFs) operate as SIP proxies within the IMS. The 3GPP
architecture defines three types of CSCFs: the Proxy CSCF (P-CSCF) which is
the first point of contact within the IMS for a SIP terminal; the Serving CSCF (S-
CSCF) which provides services to the subscriber that the subscriber is
subscribed to; and the Interrogating CSCF (I-CSCF) whose role is to identify the
correct S-CSCF and to forward to that S-CSCF a request received from a SIP
terminal via a P-CSCF.

A subscriber registers with the IMS using the specified SIP REGISTER method.
This is a mechanism for attaching to the IMS and announcing to the IMS the
address (“contact’) at which a SIP subscriber identity can be reached. In
3GPP, when a SIP terminal performs a registration, the IMS authenticates the
subscriber, and allocates an S-CSCF to that subscriber from the set of available
S-CSCFs. Whilst the criteria for allocating S-CSCFs is not specified by 3GPP,
these may include load sharing and service requirements. It is noted that the
allocation of an S-CSCF is key to controlling (and charging for) subscriber
access to IMS-based services. Operators may provide a mechanism for
preventing direct subscriber-to-subscriber SIP sessions which would otherwise
bypass the S-CSCF.

During the registration process, it is the responsibility of the I-CSCF to select an
S-CSCF if an S-CSCF is not already selected. The I-CSCF receives the
required S-CSCF capabilities from the home network’s Home Subscriber Server
(HSS), and selects an appropriate S-CSCF based on the received capabilities.
[It is noted that S-CSCF allocation is also carried out for a subscriber by the I-
CSCF in the case where the subscriber is called by another party, and the
subscriber is not currently allocated an S-CSCF.] In the case where multiple
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HSSs are deployed in a network, a Subscription Locator Function (SLF) is used
by the I-CSCF to identify the correct HSS for a subscriber. When a registered
subscriber subsequently sends a session request to the IMS, the P-CSCF is
able to forward the request to the selected S-CSCF based on information

received from the S-CSCF during the registration process.

Within the IMS service network, Application Servers (ASs) are provided for
implementing IMS service functionality. Application Servers provide services to
end-subscribers in an IMS system, and may be connected either as end-points
over the 3GPP defined Mr interface, or “linked in” by an S-CSCF over the 3GPP
defined ISC interface. In the latter case, Initial Filter Criteria (IFC) are used by
an S-CSCF to determine which Applications Servers should be “linked in”
during a SIP Session establishment (or indeed for the purpose of any SIP
method, session or non-session related). The IFCs are received by the S-
CSCF from an HSS during the IMS registration procedure as part of a
subscriber’s Subscriber Profile.

Figure 2 illustrates the IMS Service Control (ISC) interface between an AS and
an S-CSCF, as well as other interfaces within the IMS. Although the AS in
Figure 2 is shown as having only a single interface to an S-CSCF, it will be
appreciated that in practice the ISC interface will extend across a
communication network to which many (or all) of the CSCF servers of a given
operator's network are connected, allowing an AS to communicate with all of
these CSCFs. [Other entities illustrated in Figure 2 will be well known to those
of skill in the art.]

A further interface (Ut) exists between the AS and the subscriber terminal
(TS23.002) although this is not shown in the Figure. The Ut interface enables
the subscriber to manage information related to his or her services, e.g. creation
and assignment of Public Service Identities, management of authorisation
policies that are used for example by “presence” services, conference policy

management, etc.
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In the IMS as defined in 3GPP, whilst subscribers are statically allocated to an
HSS, it is the ASs that provide specific value in the case of services provided by
the network. A reading of the 3GPP specification in Releases 5 and 6 suggests
that subscribers are allocated to particular SIP ASs in a fixed manner. The
basic concept is that a subscriber is provisioned to be supported by a specific
SIP AS for a given service or services. In order to enable the allocated S-CSCF
to reach the allocated AS over the ISC interface, the filter criteria (contained
within the IFC sent to the S-CSCF from the HSS) for that subscriber for that
service contain either a fully qualified domain name (FQDN) or IP address as
the destination address (encoded as a SIP-URI). This implies, for example, that
when the S-CSCF identifies that a particular INVITE should be routed to an AS,
the S-CSCF is provided with the address of the specific AS over the Cx
interface. In order to identify the correct AS for other interfaces, e.g. such as
the Ut interface between the subscriber terminals and the SIP-ASs, routing
proxies are provisioned with the address of the AS for the particular subscriber.
Where subscribers are allocated to specific ASs, then either the terminal is
configured with the address of the AS for that interface and service, or the
terminal sends the request to an entity that knows how to retrieve the address
of the AS for that subscriber. A “front end” could do this and, in such a case,

the routing functionality would be configured into the front end.

Summary of the Invention

As will be clear from the above discussion, the existing proposal for the
allocation of ASs to subscribers requires the provisioning of a subscriber to a
specific SIP application server for a given service or set of services. This
requires a high level of availability and persistent storage of data on the ASs as,
if a single ASs becomes temporarily unavailable or does not retain the
appropriate information, the provisioned service(s) will be unavailable to the
subscribers to whom the AS is allocated. Adopting this approach may require
the building-in of redundancy to each AS. Furthermore, static subscriber
allocation complicates the operational aspects of a network and makes actions
such as re-allocation of subscribers to ASs a non-trivial task. Such re-allocation
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may be required for example when the number of subscribers in a network
grows to a point where additional capacity (processing power, memory, etc) is
required.

According to a first aspect of the present invention there is provided a method of
directing requests to an application server within an IP Multimedia Subsystem,
the method comprising:
upon receipt of a request associated with an IP Multimedia Subsystem
user at an entity of the IP Multimedia Subsystem, querying a database to
determine whether or not the user is allocated to an application server;
if it is determined that the user is not allocated to an application server,
allocating the user to an application server at said entity, forwarding the
request from said entity to the allocated application server, and sending a
request from the application server or said entity to said database to
cause the allocation to be recorded there; and
if it is determined that the user is allocated to an application server,
forwarding the request from said entity to the allocated application

server.

Embodiments of the present invention provide a means to handle the dynamic
allocation of users of an IP Multimedia Subsystem to Session Initiation Protocol
application servers (SIP-ASs). The advantages of dynamic allocation of users
are that the requirement for persistent storage of allocation data is loosened,
and that it is easier to change and upgrade the network architecture, e.g. by

introducing a new application server.

Said request may be a Session Initiation Protocol request or a request
according to any other protocol (e.g. Ut interface) destined for an application

server of the user.

Preferably, said step of querying a database to determine whether or not the
user is allocated to an application server is carried out in accordance with the
Session Initiation Protocol.
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In one embodiment of the invention, said IP Multimedia Subsystem entity is a
Serving Call Session Control Function. In this case, the query and response to
the query are sent to the Home Subscriber Server over the Cx interface.

In an alternative embodiment, said IP Multimedia Subsystem entity is a front
end distributor or a “representative” application server which acts as a single
logical application server to the rest of the network. For requests received from
the user at a Serving Call Session Control Function of the IP Multimedia
Subsystem, the Front-End distributor is located between the application servers
and the Serving Call Session Control Function, on the ISC interface. Upon
receipt of the request at the Serving Call Session Control Function, the Serving
Call Session Control Function queries a Home Subscriber Server in order to
identify the Front-End distributor to which the request should be sent. The
query may return to the Serving Call Session Control Function an identification
of a single Front-End distributor, or may identify a group of Front End

distributors from which one Front-End distributor is selected.

Alternatively, the Front-End distributor may receive requests from the user over
the Ut interface.

The Front-End distributor may be a standalone node within the IP Multimedia
Subsystem. Alternatively, it may be a functional entity residing on an
application server. In the latter case, the Front-End distributor may forward a
request to the application server on which it resides, or to another application

server depending upon the application server to which the user is allocated.

Said database may be provided at a Home Subscriber Server. Allocation of
users to application servers may be stored in the Home Subscriber Server using
the transparent and/or non-transparent ISC interface. Other, alternative
centrally maintained databases may include LDAP directories and
relational/object databases available over interfaces such as SQL, JDBC,
ODBC. It is also possible for the database to be maintained at a plurality of



10

15

20

25

30

WO 2007/010010 PCT/EP2006/064426

locations within the network. For example, in the case where the entity
performing the application server allocations is an FE-DIST, a copy of the
database may be provided at each FE-DIST.

Preferably, said request sent from the application server or said entity to said
database includes one or more addresses of the application server. An address
may be included for each interface to which the application server is connected.

In the event that the user has not previously been allocated to an application
server, the application server will obtain subscriber data from the Home
Subscriber Server. For previously allocated users, the application server may
have retained the subscriber data. Subscriber data may be retained by the
application server regardless of whether or not the user has been de-
registered/unregistered from the IP Multimedia Subsystem.

In some implementations of the invention, an application server receiving a
request from said entity may forward the request to a further application server
and/or may cause the allocation of the user to that other server to be recorded

at said database.

According to a second aspect of the present invention there is provided
apparatus for use in an IP Multimedia Subsystem network, the apparatus
comprising:
means for receiving a request associated with an IP Multimedia
Subsystem user;
means for querying a database to determine whether or not the user is
allocated to an application server;
if it is determined that the user is not allocated to an application server,
means for allocating the user to an application server, and for forwarding
the request to the allocated application server; and
if it is determined that the user is allocated to an application server,
means for forwarding the request to the allocated application server.
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Said apparatus may be provided within a Serving Call Session Control Function
server. Alternatively, the apparatus may reside at an application server or may
be a standalone node within the IP Multimedia Subsystem.

According to a third aspect of the invention there is provided a method of
directing Session Initiation Protocol requests to an application server within an
IP Multimedia Subsystem, the method comprising:
upon receipt of a Session Initiation Protocol request associated with an
IP Multimedia Subsystem user at a Serving Call Session Control
Function of the IP Multimedia Subsystem, forwarding the request to a
first application server acting as a redirection server;
at the first application server, querying a database to determine whether
or not the user is allocated to an application server;
if it is determined that the user is not allocated to an application server,
allocating the user to a second application server at said first application
server, and returning a redirection request to the Serving Call Session
Control Function identifying the second application server; and
forwarding the request from the Serving Call Session Control Function to

the second application server.

Said redirection request may comprise one or more of the following SIP
messages, sent in response to the Session Initiation Protocol request:

“300 Multiple Choices”

“301 Moved Permanently”

“302 Moved Temporarily”.

The Serving Call Session Control Function may cache the identity/location of
the second application server such that subsequent requests can be forwarded
directly to the second application server. This is facilitated for example using

the “301 Moved Permanently” or “302 Moved Temporarily” responses.

According to a fourth aspect of the present invention there is provided an

application server for use in an IP Multimedia Subsystem, the server
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comprising:
means for receiving a request, associated with an IP Multimedia
Subsystem user, from a Serving Call Session Control Function;
means for querying a database to determine whether or not the user is
allocated to an application server and, if not, for allocating to the user a
second application server; and
means for returning a redirection request to the Serving Call Session
Control Function identifying the second application server.

Brief Description of the Drawings

Figure 1 illustrates schematically the integration of an IP Multimedia Subsystem
into a 3G mobile communications system;

Figure 2 illustrates schematically certain entities of the IP Multimedia
Subsystem including an Application Server and a Serving Call/State Control
Function together with the various interfaces;

Figure 3 illustrates schematically the use of a FE-DIST to allocate IMS users to
application servers at IMS user registration;

Figure 4 illustrates schematically the use of a FE-DIST to handle originating and
terminating calls after user registration;

Figure 5 illustrates schematically the use of a FE-DIST to handle terminating
calls to an unregistered user;

Figure 6 illustrates schematically the use of a FE-DIST to handle requests
received over a non-SIP interface for an IMS registered user;

Figure 7 illustrates schematically the use of a FE-DIST to handle requests
received over a non-SIP interface for an unregistered user;

Figure 8 illustrates signalling associated with building an application server
database a representative application server;

Figure 9 illustrates signalling and process steps associated with the use of a
representative application server to select an application server and cause

message redirection to the selected server;
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Figure 10 illustrates signalling and process steps associated with the use of a
representative application server in the case of a received INVITE where an
already assigned application server is active; and

Figure 11 illustrates signalling and process steps associated with the use of a
representative application server in the case of a received INVITE where an
already assigned application server is inactive.

Detailed Description of Certain Embodiments

The 3GPP Technical Standards referenced above describe the use of initial
filter criteria (IFC), which are stored in the HSS, and which are sent to a Serving
Call/Session Control Function (S-CSCF) node either upon registration of a
subscriber or when a terminating call is made to an unregistered subscriber.
Conventionally, an IFC for a subscriber contains a specific SIP Application
Server (AS) address, e.g. as a Fully Qualified Domain Name (FQDN). This
identifies the AS that is allocated to that subscriber for a given service. [lt is
possible for an IFC to contain two or more AS addresses corresponding to
respective IMS services.] If the AS address in the IFC is a SIP-URL, a DNS is
used to resolve the SIP-URL to an IP address. The S-CSCF may cache the
association between the specific SIP-AS address and the IP address for
reasons of efficiency. This caching is typically in the DNS client of the S-CSCF

of the system and is cached on a per-node basis, not on a per subscriber basis.

The following discussion assumes, by way of example, that a flexible and
dynamic approach to SIP-AS allocation is used. This involves replacing the
specific AS address stored in the Initial Filter Criteria (IFC) at the Home
Subscriber Server (HSS) with a generic AS identity, e.g. SIP-AS-
service.operator.com, in the event that a dynamic SIP-AS allocation has not
already been completed. Rather than directly identifying one or a group of ASs,
this identity identifies a new functional entity within the IMS, referred to here as
a Front End Distributor, or “FE-DIST”. The FE-DIST may alternatively be known
as a “representative AS”. The FE-DIST sits between the S-CSCF and the ASs
on the ISC interface. At registration of a subscriber - or upon call termination for
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an unregistered subscriber - the IFC is downloaded to the S-CSCF across the
Cx interface in accordance with the procedures described in 3GPP TS 23.228;
3GPP TS 29.228 and 3GPP TS 29.229. The generic identity of the SIP-AS is
resolved to either a specific name, e.g. FE-DIST.operator.com, which is further
resolved to an IP address, or the generic identity is resolved directly to an IP
address. Existing DNS methods are used for the resolution process. [In the
case where the generic identity is resolved to a specific name which is further
resolved to an IP address, two round trips between the S-CSCF and the DNS
are required.] The IFC triggers the provision of a third party registration
message, i.e. a SIP REGISTER message, by the S-CSCF to the FE-DIST
function. The S-CSCF does not cache the association between the subscriber
and the selected FE-DIST address at this stage.

The FE-DIST functionality may be a functional entity that resides on every SIP-
AS that offers the (required) service, or may be deployed as a standalone node.
It is of course possible to combine these two approaches when a service is
deployed and installed in a network, i.e. equip certain ASs with FE-DIST
functional entities that co-exist with standalone FE-DIST nodes. The Figures
referred to below and which are used to explain the proposal show the FE-DIST
and the ASs (on which the Application Logic resides) as separate functional
entities.

Figure 3 illustrates schematically functional entities within an IP Multimedia
Subsystem (IMS) which facilitate the provision of services to a subscriber
terminal. Figure 3 also illustrates, by way of example, procedural steps
associated with the dynamic allocation of subscribers to IMS Application
Servers (AS, to AS,)) enabled by Front End Distribution entities (FE4 to FE,). It
is assumed here that application server allocation occurs at registration, but this
may happen at other times.
1a The subscriber terminal initiates a REGISTRATION process by
sending a SIP REGISTER message to the IMS network and is
allocated to one of the S-CSCFs according to 3GPP defined

procedures.
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During the registration process, the service profile for the subscriber is
downloaded from the HSS. This profile contains the IFC.
After completing the registration process, the S-CSCF understands
that it should send a third party REGISTRATION to the application
server name identified in the IFC. The application server name is a
generic name. The S-CSCF requests the IP address from a DNS
server. The DNS server responds back with the address of one or a
number of available FE-DISTs. Note that the S-CSCF interprets the
address as an AS address and no change to the functionality of the S-
CSCEF is required.
The S-CSCF selects one of the returned IP addresses as the address
to forward the REGISTER message to.
The third party REGISTER message is sent to the selected FE-DIST.
The FE-DIST checks if the subscriber has already been allocated to an
AS by querying a central database stored at the HSS over the Sh
interface. If so, the REGISTER message is forwarded to the allocated
AS. If the look up operation indicates that the subscriber is not yet
allocated to an AS, the FE-DIST chooses an AS and sends the
REGISTER message to the chosen AS.
Upon receiving the third party registration, the AS performs the
following tasks:
It stores a mapping between its address and the subscriber
identity in the HSS. The Address that the AS stores is in fact an
array of different address for the different interfaces. For
example, there may be different address for the reception of SIP
messages, HTTP traffic etc.
It retrieves the subscriber data from the central location (e.g.
HSS or other central repository). The AS subscribes to the
central location so that it will be informed of changes to the

subscriber data.

In the short term, the SIP-AS may store the mapping between its address and

the subscriber identity in the HSS using transparent data (over the Sh interface:
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transparent data is not understood by the HSS). In the long term, the mapping
may be added to the non-transparent data in the HSS.

It will be appreciated that, rather than store the database referred to at step 2b
at a single location, i.e. the HSS, multiple copies may be stored at various
locations within the network. For example, each FE-DIST may store its own

copy of the database.

Upon completion of the process illustrated in Figure 3, a SIP-AS has been
allocated to the subscriber, and the SIP-AS has retrieved a copy of the required
subscriber data and is ready to serve the subscriber

Upon de-registration of a subscriber to the IMS, the subscriber can remain
allocated to the SIP-AS and the subscriber data maintained by the FE-
DIST/AS/HSS does not have to be cleared. This allows a clear separation of
the subscriber/AS allocation procedure from the IMS/SIP Registration
procedure, providing the advantage that subscriber data retrieval frequency is
lowered as compared to when the allocation procedure is coupled to the
SIP/IMS registration procedure.

With reference to Figure 4, the procedure for handling originating and
terminating IMS “calls” for an already registered subscriber will now be
described, making reference to the process steps numbered in the Figure.

1a A SIP request (e.g. SIP INVITE) relating to the user is received by the
S-CSCF.
2a The S-CSCF analyses the initial SIP request, and the S-CSCF

requests the IP address, based upon the SIP-AS name received from
the HSS over the Cx interface, from a DNS server. The DNS server
responds back with one or a number of addresses to available FE-
DISTs. Note that the S-CSCF interprets the address as an AS
address and the functionality of the S-CSCF is unchanged.

2b If necessary, the S-CSCF selects one of the returned addresses
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which will point to a FE-DIST

The initial SIP message is sent to the provided or selected FE-DIST
address.

The receiving FE-DIST identifies the AS allocated to the subscriber
by performing a look up in the HSS over the transparent Sh (or by
inspecting its own copy of the database if this is provided).

The SIP request is sent to the SIP-AS. The SIP-AS has a copy of the
data for the subscriber from the (previously carried out) registration

process. It proceeds to process the SIP request.

With reference to Figure 5, the procedure for handling terminating IMS “calls”

for an unregistered subscriber will now be described, making reference to the

process steps numbered in the Figure.

1a
1b

2a

2b

2c
2d

The S-CSCF receives a terminating SIP request (e.g. SIP INVITE).

The service profile is downloaded to the S-CSCF from the HSS. This
contains the initial filter criteria.

The S-CSCF analyses the initial SIP request, and the S-CSCF requests
the IP address from a DNS server (based upon the SIP-AS name
received from the HSS over the Cx interface). The DNS server
responds to the S-CSCF with one or a number of addresses to available
FE-DISTs.

If necessary, the S-CSCF selects one of the returned addresses to
forward the initial SIP message to.

The initial SIP message is sent to the selected FE-DIST.

The FE-DIST identifies the AS allocated to the subscriber by performing
a look up in the HSS over the transparent Sh.

The SIP request is sent to the SIP-AS. Assuming that the subscriber
has remained allocated to the SIP-AS, even though the subscriber was
IMS de-registered/un-registered, the SIP-AS will have a copy of the data
for the subscriber from the previous registration process. It proceeds to
process the SIP request. [If the AS has lost the subscriber data for

some reason. this would have been discovered in step 2d. A new AS
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would have been allocated, and the chosen AS would have fetched the

subscriber data from the central location.]

The procedure proposed here for allocating and routing SIP requests may also
be applied in the case where requests arrive at the IP Multimedia Subsystem
over the Ut interface.

Figure 6 illustrates the case where a SIP request is received over the Ut
Interface and the user in question has already been allocated to an AS. The
illustrated and numbered steps are as follows:

1. Arequest is received within the IMS over the Ut interface. The request is
terminated on a FE-DIST for the service represented by that front end.

2. The FE-DIST requests the AS address from the HSS over the Sh
interface.

3. The explicit AS address is returned over the Sh interface to the FE-DIST.

4. The Request is forwarded to the explicit address and, for example, an
XML Document Management Server (XDMS) on the serving AS.

Figure 7 illustrates the case where a SIP request is received over the Ut
Interface and the user in question has not already been allocated to an AS. The
illustrated and numbered steps are as follows:

1. A request is received over the particular interface. The request is
terminated on a FE-DIST for the service represented by that front end.

2. The FE-DIST requests the AS address from the HSS over the Sh
interface.

3. An indication that no AS has been allocated is returned.

4. The FE-DIST selects an AS (it may use other databases to obtain the
names of valid ASs).

5. The request is forwarded to the selected AS and the XMDS.

6. The selected AS performs the following:

e The SIP-AS may choose to register itself as the serving AS for
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the subscriber and if it does it will store its explicit address in
the HSS. [This may not be required if the transaction is to
occur only once and it is not expected that there will be
subsequent requests.]

e Read the application specific subscriber data from the central
data storage (typically the HSS).

e Process the request.

Whilst Figures 6 and 7 are concerned specifically with the Ut interface, it will be
appreciated that the FE-DIST may handle requests received over other
interfaces. Whilst other interfaces have yet to be standardised, an example
might be where an application server implements both ISC and OSA, and the
Parlay protocol is used in OSA.

An alternative mechanism for facilitating the dynamic allocation of users to
application servers involves implementing a FE-DIST which is able to allocate
users to some service related application server and cause SIP requests to be
redirected to that application server. This new FE-DIST acts essentially as an
application server working in re-direct mode, and must know beforehand the
names or addresses of all the ASs that are going to share the load of users.
Hence the FE-DIST must contain a table with the addresses of ASs to which
users can be assigned dynamically. The list of AS names or addresses may be
set in the FE-DIST in two different ways:

1. Manually configured (by means of an operations and maintenance tool, a
command-line interface or any other means).

2. Automatically by the ASs themselves. In this approach, when an AS is
brought on-line, it will send a SIP REGISTER message to the FE-DIST
with the SIP URI of the AS in the From and To headers and a Contact
header holding the name or address of the AS. Figure 8 illustrates the

SIP signalling associated with this automatic configuration process.

Note that in any given network there may be ASs to which users can be
dynamically allocated and ASs that do not have this capability and to which
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users must therefore be statically allocated.

Allocation of a user to an AS will be performed when the user accesses the IMS
network, e.g. when he or she registers in the network. When this happens, the
S-CSCF receives a SIP REGISTER message. Based on trigger information
(IFCs) downloaded from the HSS, the S-CSCF forwards the REGISTER
message to the FE-DIST. This procedure is well known and defined in IMS
standards. Now, the FE-DIST needs to assign one AS to the registering user.
It checks its pre-configured list of ASs and, based on some criteria, it selects an
AS and returns its name or address as a Contact header in a “300 Multiple
Choices” answer to the S-CSCF. The FE-DIST takes note of the identity and/or
address of the selected AS and stores this together with the user identifier
received in the REGISTER request in its table of user identifier-AS mappings.
An AS can be selected for example based upon its current occupancy level, its
use level (in case that the FE-DIST receives load reports from ASs), its state of
operation (in case that the FE-DIST is able to obtain information about the

working status of ASs).

The S-CSCF, on reception of the FE-DIST answer, forwards the REGISTER
request (slightly modified as a 3™-party registration) to the AS as instructed by
the FE-DIST. Eventually the S-CSCF will receive a “200 OK” response from
this or another (in case some other redirection takes place) AS, and it will
forward the response back to the previous hop in the path of the REGISTER

request (normally some I-CSCF).

For further SIP requests related to the now registered user, the S-CSCF
forwards each new request to the FE-DIST after matching it against its trigger
information, as it did with the REGISTER request before. This however poses
the problem that each and every new SIP request has to be resolved via the
FE-DIST, worsening the response time of the overall network and increasing
the load on the S-CSCF and FE-DIST functions.

A possibly improved approach is for the FE-DIST to answers to the REGISTER
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with a “301 Moved Permanently” response when it finds out that the user
identified in the REGISTER has already been allocated to an AS. This enables
the S-CSCF to cache the AS address included in the response so that no
further related SIP requests are sent to the FE-DIST.

Another approach is for the FE-DIST to answer to the REGISTER with a “302
Moved Temporarily” response including an Expires header with a pre-defined
time. This allows the S-CSCF to cache the AS address for that pre-defined
time. When this time expires, the S-CSCF will query the FE-DIST on reception
of a further SIP request for the user. The advantage of this approach is that it
will reduce the load on the FE-DIST whilst still allowing re-allocation of the user
to a new subscriber, for example if a previously allocated AS fails.

One simple way to install the redirection reported by the FE-DIST (in the “300
Multiple Choices” or “302 Moved Temporarily”) in S-CSCF is to overwrite the
destination AS field in the trigger information of the trigger that fired the
forwarding of the request to the FE-DIST. Note that in the “302 Moved
Temporarily” case, the S-CSCF must retain the old destination server for the
trigger so that it may recover it when the time set by the 302 answer expires.

In the cases where the FE-DIST implements a redirection in the S-CSCF, when
the HSS subsequently updates the trigger information stored in S-CSCF for a
user, any temporary or permanent redirection installed in the S-CSCF for that
user must be removed. If the redirection has been installed by overwriting the
trigger information, this will of course happen automatically when storing the

new trigger information sent by HSS.

Figure 9 illustrates how the FE-DIST handles an initial SIP request from a user.
The request may be a REGISTER as illustrated, or some other request for

which the FE-DIST does not have registered any user id-AS binding.

Figure 10 illustrates how a further SIP request for an already registered user is
handled by the FE-DIST, assuming use of the “302 Moved Temporarily”
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response.

Figure 11 illustrates a procedure for handling re-location of a user from a non-
working AS to another AS. Note that if the service being provided by the new
AS requires registration (i.e. a REGISTER request must have been received
prior to using the service), the approach presented will only work as long as the
new AS is able to access the pre-existing registration information in some way
(e.g. if all the ASs share a common registrations database that keeps working

even if individual ASs fail).

It will be appreciated by the person of skill in the art that various modifications
may be made to the above described embodiments without departing from the

scope of the present invention.
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CLAIMS:

1. A method of directing requests to an application server within an IP
Multimedia Subsystem, the method comprising:
upon receipt of a request associated with an IP Multimedia Subsystem
user at an entity of the IP Multimedia Subsystem, querying a database to
determine whether or not the user is allocated to an application server;
if it is determined that the user is not allocated to an application server,
allocating the user to an application server at said entity, forwarding the
request from said entity to the allocated application server, and sending a
request from the application server or said entity to said database to
cause the allocation to be recorded there; and
if it is determined that the user is allocated to an application server,
forwarding the request from said entity to the allocated application

server.

2. A method according to claim 1, said step of querying a database to
determine whether or not the user is allocated to an application server being
carried out in accordance with the Session Initiation Protocol.

3. A method according to claim 1 or 2, said IP Multimedia Subsystem entity

being a Serving Call Session Control Function.

4, A method according to claim 1 or 2, wherein said IP Multimedia
Subsystem entity is a Front-End distributor which acts as a single logical

application server to the rest of the network.

5. A method according to claim 4 comprising, upon receipt of the request at
a Serving Call Session Control Function, sending a query from the Serving Call
Session Control Function to a Home Subscriber Server in order to identify the
Front-End distributor to which the request should be sent, and receiving at the
Front-End distributor an identification of that Front-End distributor.
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6. A method according to any one of the preceding claims, wherein said
request is a Session Initiation Protocol request.

7. A method according to claim 4 or 5, wherein said request is received at

said entity over a Ut interface.

8. A method according to any one of the preceding claims, wherein said
database is provided at a Home Subscriber Server.

9. A method according to claim 8, wherein the allocation of users to
application servers is stored in the Home Subscriber Server using the
transparent and/or non-transparent ISC interface.

10. A method according to claim 4 or to any one of claims 5 to 9 when
appended to claim 4, wherein said database is provided at the Front-End
distributor.

11. A method according to claim 4 or to any one of claims 5 to 9 when
appended to claim 4, wherein said database is centrally located and the Front
End distributor caches received application server allocation data and
subscribes to changes of this data.

12. A method according to any one of the preceding claims, wherein said
request sent from the application server to said database includes one or more
addresses of the application server.

13. A method according to any one of the preceding claims, wherein, in the
event that the user has not previously been allocated to an application server,
the application server obtains subscriber data from the Home Subscriber

Server.

14. A method according to claim 13, wherein, for previously allocated users,
the application server retains the subscriber data regardless of whether or not
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the user has been de-registered/unregistered from the I[P Multimedia

Subsystem.

15.  Apparatus for use in an IP Multimedia Subsystem network, the apparatus
comprising:
means for receiving a request associated with an IP Multimedia
Subsystem user;
means for querying a database to determine whether or not the user is
allocated to an application server;
if it is determined that the user is not allocated to an application server,
means for allocating the user to an application server, and for forwarding
the request to the allocated application server; and
if it is determined that the user is allocated to an application server,
means for forwarding the request to the allocated application server.

16.  Apparatus according to claim 15, the apparatus forming part of a Serving

Call Session Control Function server.

17.  Apparatus according to claim 15, the apparatus residing at an application
server or being a standalone node within the IP Multimedia Subsystem.

18. A method of directing Session Initiation Protocol requests to an
application server within an IP Multimedia Subsystem, the method comprising:
upon receipt of a Session Initiation Protocol request associated with an
IP Multimedia Subsystem user at a Serving Call Session Control
Function of the IP Multimedia Subsystem, forwarding the request to a
first application server acting as a redirection server;
at the first application server, querying a database to determine whether
or not the user is allocated to an application server;
if it is determined that the user is not allocated to an application server,
allocating the user to a second application server at said first application
server, and returning a redirection request to the Serving Call Session
Control Function identifying the second application server; and
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forwarding the request from the Serving Call Session Control Function to

the second application server.

19. A method according to claim 18, said redirection request comprising one
or more of the following SIP messages, sent in response to the Session
Initiation Protocol request:

“300 Multiple Choices”

“301 Moved Permanently”

“302 Moved Temporarily”.

20. A method according to claim 18 or 19, the Serving Call Session Control
Function caching the identity/location of the second application server such that

subsequent requests can be forwarded directly to the second application server.

21.  An application server for use in an IP Multimedia Subsystem, the server
comprising:
means for receiving a request, associated with an IP Multimedia
Subsystem user, from a Serving Call Session Control Function;
means for querying a database to determine whether or not the user is
allocated to an application server and, if not, for allocating to the user a
second application server; and
means for returning a redirection request to the Serving Call Session
Control Function identifying the second application server.
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