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(57) Abstract:  The invention proposes a method
and system for providing charging information of a
session to an end user in IMS. The method comprises
the following steps: determining whether the user has
subscribed a service of providing charging information
in response to a request from the user; and providing the
charging information from IMS to the user in response
to determining that the user has subscribed the service of
providing charging information. The service of providing
charging information may be carried out before a session
is established, during the lifetime of an established session,
at the end of a session, or automatically at a certain
time defined by the user. The method and system of the
invention provides a new supplementary service for SIP
end users in IMS, which may not only enable an end user
to get charging information more quickly and improve the
decision-making ability for the user, also generate more
revenue for the service provider.
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Method and System for Providing Charging Information in IMS

Technical Field of the Invention

The present invention generally relates to charging service in IP Multimedia Subsystem
(IMS), and in particular, to a method and system for providing charging information of a
session to an end user before a session is established, during the lifetime of an established

session, or at the end of a session.

Background of the Invention

IMS (IP Multimedia Subsystem), proposed in 3GPP (the 3rd Generation Partnership Project)
Release 5, is a new scheme for multimedia transactions, which can meet the novel and diverse
requirements proposed by end-users on multimedia transactions. At the moment, IMS is
considered to be core architecture in the Next Generation Network (NGN), realizing such
functions as establishing, maintaining, and managing of IP multimedia transactions. The IMS
implementation is based on SIP (Session Initiation Protocol), i.e. IMS UEs (User Equipments),
such as 3G handsets, support the SIP protocol for originating or terminating voice and video
sessions. Due to the flexibility of SIP and the standardized open interface, IMS becomes a
common and uniform platform supporting various emerging services and the conventional
terminals, independent of access technologies.

SIP, as one foundational session control protocol in IMS, is becoming an emerging
workflow in the telecom Next-Generation-Network (NGN) and IT collaborative solution. SIP
is one text-based signaling protocol. It operates independently of the underlying network
transport protocols, establishing sessions between multiple users irrespective if the transferred
data is text data, audio data, or video data. The SIP protocol enables end users to
communicate with each other via messages. The basic form of a message could either be a
request sent from a client to a server or a reply from the server to the client.

Commonly, the structure of IMS has three layers:

- Service application layer. It is composed of application and content servers, responsible
for providing value adding services.

- Control layer. It is composed of network control servers, responsible for managing call or
session setting, modifying and releasing. The most important one among these servers is CSCF

(Call Session Control Function), also referred to as SIP server, which will be described in detail
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later. Further, this layer also comprises multiple support function, such as configuration,
charging and operation maintenance functions. Boundary gateways at this layer. are
responsible for interconnecting with other operator networks and other types of network, or
interconnecting within the networks themselves.

- Connectivity layer. It is composed of routers and switches for bone and access networks.

The IMS architecture supports both online charging function and offline charging function.
The online charging refers to a process of IMS entities, such as AS (application server), CSCF,
and GGSN (Gateway GPRS Support Node), interacting with an online charging system in real
time. In the process the online charging function interacts with user’s account in real time and
controls or monitors service related expense. The offline function generally collects charging
information after completing a session. In this case, IMS cannot affect the process of the
service being employed in real time. Such two charging modes will exist simultaneously in a
long term in light of different services and customers.

Currently, in the conventional IMS architecture, however, a SIP end user who will establish,
1s establishing, or established a SIP multimedia session could not get the charging information
about the SIP session on time. The charging information may comprise consumer of the
session, session establishment time, session duration, media components in the session, flow
quantity, expense, and any other factors that the person with skilled in the art may be readily
appreciated. Considering many factors involved in a SIP multimedia session established by a
SIP end user in IMS, such factors may affect the decision of the user about the duration, the
content, the necessity of the session. Thus, it would be convenient for a SIP end user to get
charging information before his/her requested SIP session is established, during an established

session, or when a SIP session is tore down.

Summary of the Invention

Therefore, to address the above issues, there is proposed by the present invention a method
and system for providing charging information of a session to an end user in IMS before a
session is established, during the lifetime of an established session, or at the end of a session.

In the present invention, according to one aspect of the invention, a method for providing
charging information of a session to an end user in IMS, comprising the following steps:

determining whether the user has subscribed a service of providing charging information in
response to a request from the user; and

providing the charging information of a session from IMS to the user in response to

determining that the user has subscribed the service of providing charging information.
2
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Wherein, the service of providing charging information may be carried out before a session
is established, during the lifetime of an established session, at the end of a session, or
automatically at a certain time defined by the user.
| According to another aspect of the invention, a system for providing charging information of
a session to an end user in IMS, comprising:

a user equipment, for providing the user with a subscription option of a service of providing
charging information, and sending requests to IMS or receiving responses from IMS for the
user;

a network element, for determining whether the user has subscribed a service of providing
charging information in response to a request from the user; and providing the charging
information of a session from IMS to the user in response to determining that the user has
subscribed the service of providing charging information.

Wherein, the network element may provide the charging information before a session is
established, during the lifetime of an established session, at the end of a session, or
automatically at a certain time defined by the user.

The method and system of the present invention provides a new supplementary service for
SIP end users in IMS, which may not only enable an end user to get charging information
more quickly and improve the decision-making ability for the user, also generate more revenue

for the service provider.

Description of the Drawings

The novel features believed characters of the invention is set forth in the appended claims.
However, the invention itself and its preferred mode, together with further objects and
advantages, will be best appreciated from the reading of the following detailed description of
the illustrative embodiments taken in conjunction with the drawings, in which:

FIG. 1 illustrates an exemplary IMS architecture according to an embodiment of the
invention;

FIG. 2 illustrates a flowchart of an exemplary workflow for establishing a session for a SIP
end user upon user’s request and, during the workflow, determining whether to initiate the
service of providing charging information of the session to the end user in the exemplary IMS
architecture according to an embodiment of the invention; and

FIG. 3 illustrates a flowchart of a method of providing charging information of a session to

the end user according to an embodiment of the invention.
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Detailed Description of the Invention

In order to comprehend the present specification precisely and thoroughly, an exemplary
IMS architecture is introduced herein, in which the present invention may be practiced.

Now referring to figures, and particularly to FIG. 1, there is illustrated an exemplary IMS
architecture 100 according to an embodiment of the invention. In FIG. 1, a SIP end user
makes access to IMS 100 through a communication network, such as Internet, intranet, local
area network (LAN), wide area network (WAN), mobile or cellular network, another variety
of communication network, or any combination thereof, in order to establish a SIP session, for
example, with another SIP end user or a service provider. The user access is often
implemented through a User Equipment (UE). An IMS UE is a device allowing the end user
to access to network services, such as a 3G handset, a SIP phone, a PDA (Personal Digital
Assistant) or a soft-client running on a PC. A UE supports a number of audio/video media
codecs and is capable of originating or terminating sessions to the IMS via the SIP interface.

IMS 100 shown in FIG.1 comprises CSCF 110, HSS 120, and a charging module 130.
Specifically, CSCF (Call Session Control Function) is the core module in IMS architecture. All
SIP signaling will pass through CSCF, which is treated as an essential node in IMS. CSCF
receives, checks, and parses every SIP message and thus determines how to deal with the SIP
message, such as forwarding it to an application server (AS) or another SIP end user (both are
not shown herein), storing it, filtering it to acquire desired information, etc. CSCF may also
perform various functions, such as initiating QoS control based on the session description
information received in the SIP message, performing session control services for the end user,
generating Call Detail Records (CDR) for billing purpose, etc. |

In the practical implementation, CSCF may be composed of three modules: P-CSCF (Proxy
CSCF), S-CSCF (Serving CSCF), and I-CSCF (Interrogating CSCF). In the context of the
present invention, they are generally referred to as CSCF. Since such sub-modules are not the
subject matter of the invention, the particular descriptions and functions of them are ignored in
this specification.

HSS (Home Subscriber Server) 120 is the IMS subscriber database, which contains all the
IMS subscriber service profiles, e.g. registration data, service filter criteria, service data, and
location data. In particular, in the present invention, it can also contain subscription related
information with respect to a service of providing charging information. Once a SIP end user
subscribes the service of providing charging information to IMS through his/her UE, CSCF
110 receives the subscription related information and sends it to HSS 120 for storage.

The subscription related information herein may comprise a user name, a user identifier, a

4
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tag indicating the subscription option is on or off, automatic delivery time, or any other fields
that the person with skilled in the art may be readily appreciated. Wherein, the field of
automatic delivery time refers to an automatic information delivery time defined by the end
user. If a certain time is explicitly defined in the field, such as, when a session is established, at
the end of a session, then CSCF 110 will automatically delivery the charging information to
the end user at the defined time point. In an alternative embodiment, the number of the field of
automatic delivery time may be more than one, so that CSCF 110 will automatically delivery
the charging information to the end user more than once. If there is no certain time defined in
the field, i.e. it is left blank, it means that the user does not need automatic information
delivery. In addition, whenever the user wants to request charging information, he/she must
issue a request of charging information to CSCF 110, which, upon receiving the request,
searches HSS 120 for the subscription related information. If the corresponding subscription
related information is found in HSS 120 and it indicates that the subscription option is on,
CSCF 110 triggers the service of providing charging information to the end user. Otherwise, if
the corresponding subscription related information is not found in HSS 120 or it indicates that
the subscription option is off, CSCF 110 denies the service and notifies the user of such
situation, and, optionally, suggests the user subscribing that service.

The charging module 130 is a main entity for charging functions in IMS 100. It can be
applied to both offline charging and online charging. IMS has the capability to support Call
Detail Records (CDR) for various IP multimedia services. For one session established in IMS,
CDR may contain essential information for charging, such as, consumer of the session, session
establishment time, session duration, media components in the session, flow quantity, expense,
etc. The detailed information contained in CDR could be determined based on the particular
service. The charging function is performed by the charging module 130 based on charging
rules, which are defined by IMS operators or service providers and transferred to the charging
module 130 through a uniform interface so as to make charging for the provided services and
contents. The charging module 130 is able to calculate the charging information for a session
to be established, or having been established by the end user, and when inquired by CSCF 110,
sends the current charging information to CSCF 110, which in turn sends it to the end user
through the UE.

It is noted that, in addition to the modules mentioned above, there may be a variety of
elements in IMS, such as application server, content server, GSN (GPRS Support Node)
including SGSN (Serving GSN) and GGSN (Gateway GSN), etc. Since those modules are not
related to the charging function of the invention, the detailed descriptions and functions of

5
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them are ignored herein to avoid the confusion of the true spirit and scope of the invention.

Before the method for providing charging information of a session to an end user is executed,
there is provided a new service subscription option by the invention, called as Advice of
Charge (AOC) service. An end user could choose the option to subscribe to the AOC service in
many ways, such as by selecting the option shown on the UE with which the user connects to
IMS 100, through the web interface provided by the service provider, with the help of the
assistant of the service provider, etc. Upon the subscription of the AOC service by the user,
IMS receives the subscription related information and stores it into HSS 120. Then, with the
option stored and activated, the end user may receive the charging information automatically
or request the charging information before a session is established, during the lifetime of an
established session, and at the end of a session. |

Now referring to FIG. 2, there is illustrated a flowchart of an exemplary workflow for
establishing a session for a SIP end user upon user’s request and, during the workflow,
determining whether to initiate the service of providing charging information of the session to
the end user in the exemplary IMS architecture according to an embodiment of the invention.
Prior to performing the workflow, the SIP end user have a choice of subscribing the new AOC
service by selecting the corresponding option, and if the user makes a subscription then the
subscription related information is sent and stored in HSS 120 through CSCF 110 (see FIG. 1).
Initially, the process starts at Step 201, and then proceeds to Step 210, where CSCF 110 in
IMF 100 receives a request of session establishment from an end user. As the end user may
want to obtain the charging information of the session automatically at some time, at Step 215,
CSCF 110 checks the corresponding subscription related information stored in HSS 120, if the
subscription related information indicates that the subscription option is on and an automatic
delivery time is defined, the process proceeds via the “Yes” branch to Step 220, where CSCF
110 prepares to start the AOC service at an appropriate time defined by the user. The
execution of the AOC service can be described in details later in the specification.

If, otherwise, the subscription related information indicates that the subscription option is off
or no automatic delivery time is defined (the “No” branch of Step 215) or after the execution of
the AOC service (Step 220), the process proceeds to Step 225, where CSCF 110 determines
whether a request of charging information is received from the end user. As the end user may
want to obtain the charging information before the requested session is established, he/she can
initiate the subscribed AOC service to implement the function, e.g. by issuing a request of
charging information. For example, the user may embed the request of charging information
into the request of session establishment. In an alternative embodiment, the request of session

6



WO 2009/039677 PCT/CN2007/002802

establishment and the request of charging information may be separated ones and they may be
sent to CSCF 110 successively without a certain order. In either case, if CSCF 110 determines
that a request of charging information has been received, the process proceeds via the “Yes”
branch to Step 230, where CSCF 110 prepares to start the AOC service. The execution of the
AOC service can be described in details later in the specification.

If CSCF 110 determines that there is no request of charging information received from the
end user (the “No” branch of Step 225) or after the execution of the AOC service (Step 230),
the process proceeds to Step 240, where CSCF 110 allows for the establishment of a session.
According to the user’s request, the session may be established with another end user or a
service provider or any other entity. Then at Step 250, CSCF 110 determines whether a request
of charging information is received during the lifetime of the session. As the user may want to
obtain the charging information during the lifetime of the established session, he/she can
initiate the subscribed AOC service. If CSCF 110 determines that a request of charging
information has been received, the process proceeds via the “Yes” branch to Step 260, where
CSCF 110 prepares to start the AOC service. The execution of the AOC service can be
described in details later in the specification.

If CSCF 110 determines that there is no request of charging information received from the
end user (the “No” branch of Step 250) or after the execution of the AOC service (Step 260),
the process proceeds to Step 270, where the end user requests IMS to tear down the established
session. At this point, the user may also want to initiate the AOC service to obtain the charging
information of the session. Then at Step 280, CSCF 110 determines whether a request of
charging information is received. If the determination is positive, the process proceeds via the
“Yes” branch to Step 290, where CSCF 110 prepares to start the AOC service. If, otherwise,
the determination is negative (the “No” branch of Step 280), or after the execution of the AOC
service (Step 290), the process proceeds to Step 299, where the process is terminated.

From the above descriptions, the detailed descriptions of the exemplary workflow for
establishing a session for a SIP end user upon user’s request and, during the workflow,
determining whether to initiate the service of providing charging information to the end user in
the exemplary IMS architecture according to an embodiment of the invention are provided. It
can be seen from the above descriptions, upon the initiation of the subscription of a SIP end
user, IMS 100 shall provide charging information about a SIP session that the SIP end user
requests IMS to establish, that IMS has already established per the SIP end user’s request, or
that the SIP end user requests IMS to tear down, automatically or upon the user’s request. It
will be apparent to the person with skills in the art that the steps or operations are taken as

7
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examples only, not intended to be any limitation or exhaustion.

Now referring to FIG. 3, there is illustrated a flowchart of a method of providing charging
information of a session to the end user according to an embodiment of the invention. Upon
the proceeding of Step 220, 230, 260, or 290 (see FIG. 2), i.e. the AOC service is ready to be
initiated by CSCF 110, the method is carried out. First at Step 310, CSCF 110 determines
whether the end user has subscribed the AOC service by communicating with HSS 120 (see
FIG. 1) containing all the IMS subscriber service profiles and searching HSS 120 for the AOC
service subscription related information. If there is no subscription related information found
in HSS 120 or the subscription related information in HSS 120 indicates that the subscription is
off, then the method proceeds via the “No” branch to Step 320, where CSCF 110 notifies the
end user of no available AOC service subscription and optionally, suggests the user subscribing
the AOC service, then terminates the method. It is noted that, although the method of FIG. 3
is terminated, the workflow of FIG. 2 is operating as normal, except that, instead of obtaining
the charging information of the session, the end user will receives a notification of no AOC
service subscription available for him/her and optionally, a suggestion of AOC service
subscription.

If there is available AOC service subscription related information found in HSS 120 and the
subscription related information in HSS 120 indicates that the subscription is on, then the
AOC service can be triggered, the method proceeds via the “Yes” branch to Step 330, where
CSCF 110 communicates with the charging module 130 (see FIG. 1) to obtain the charging
information for the session to be established, or having been established by the end user. Note
that the calculation of charging information may be performed by the charging module 130
upon CSCF 110’s enquiry or periodically. The calculating operation of the chafging modules
130, i.e. how to perform charging function in IMS is a complicated process, which supports
event charging, session charging, traffic bearing charging, etc. Since the operation itself is not
the inventive concept or the concentration in the present invention, its detailed descriptions
will be ignored so as not to confuse the true spirit and scope of the invention. The charging
information may comprise consumer of the session, session establishment time, session
duration, media components in the session, flow quantity, expense, and any other factors that
the person with skilled in the art may be readily appreciated.

Then the method proceeds to Step 340, the charging module 130 sends the calculated
charging information back to CSCF 110, and in turn, CSCF 110 sends it to the end user via
announcement, message, etc. Then at Step 350, the method of FIG. 3 returns to the
corresponding step in FIG. 2 (i.e. Step 220, 230, 260, or 290).

8
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Hereinabove, there is provided the detailed description of a method and system for
providing charging information of a session to an end user before a session is established,
during the lifetime of an established session, or at the end of a session with reference to the
preferred embodiments and accompanying figures. As appreciated by the person with ordinary
skills in the art, the present invention may be embodied as a method, a system, and/or a
computer program product. Therefore, the present invention can be embodied in the form of
hardware, software, or the combination thereof. The present invention can be realized in a
centralized fashion in one computer system or in a distributed fashion where different elements
are spread across several interconnected computer systems. Any kind of computer system or
other apparatus adapted for carrying out the methods described herein is suited. A typical
combination of hardware and software can be a general-purpose computer system with a
computer program that, when being loaded and executed, controls the computer system such
that it carries out the methods described herein.

Additionally, the present invention may be embodied as a computer program product
contained on machine-readable media where the computer executable program instructions for
programming a computer system to execute the process according to the invention are stored.
The term “machine-readable media” used herein includes any media that provide the
computer system with instructions for execution. Such media may take various forms,
including but not limited to: non-volatile media, volatile media, and transmission media. Non-
volatile media commonly comprises, for example, floppy disk, floppy magnetic disk, hard disk,
magnetic tape, or any other magnetic media, CD-ROM or any other optical media, slotting
card or any other physical media with hole pattern, PROM, EPROM, EEPROM, flash
memory, any other memory chip or cartridge, or any other media that can be read by the
computer system and are appropriate for storing instructions.

Although the present invention has been presented and described specifically by reference to
the preferable embodiments, it is not intended to be exhaustive or limited the invention in the
form disclosed. Many modifications on forms and details will be apparent to those ordinary
skills in the art without deviating from the spirit and scope of the invention. The embodiments
were chosen and described in order to best explain the principles of the invention, the practical
application, and to enable others of ordinary skill in the art to understand the invention for
various embodiments with various modifications as are suited to the particular use

contemplated.
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CLAIMS

1. A method for providing charging information of a session to an end user in IMS,
comprising the following steps:

determining whether the user has subscribed a service of providing charging information in
response to a request from the user; and

providing the charging information of a session from IMS to the user in response to
determining that the user has subscribed the service of providing charging information.

2. The method of claim 1, wherein providing charging information of a session from IMS
to the user is carried out automatically at a certain time defined by the user.

3. The method of claim 1, wherein providing charging information of a session from IMS
to the user is carried out before a session is established.

4. The method of claim 1, wherein providing charging information of a session from IMS to
the user is carried out during the lifetime of an established session.

5. The method of claim 1, wherein providing charging information of a session from IMS
to the user is carried out at the end of a session.

6. The method of claims 1, further comprising the step of keeping record of subscription
related information in IMS, wherein the subscription related information comprises at least
one of the following: a user name, a user identifier, a tag indicating the subscription is on or off,
and automatic delivery time.

7. The method of claims 1, wherein the charging information of the session is calculated in
IMS, wherein the charging information comprises at least one of the following: consumer of
the session, session establishment time, session duration, media components in the session,
flow quantity, and expense.

8. The method of claims 1, wherein, if the determining step determines that user has not
subscribed the service of providing charging information or the subscription related
information in IMS indicates the subscription is off, then denying triggering the service of
providing charging information.

9. The method of claims 8, wherein, if the determining step determines that user has not
subscribed the service of providing charging information or the subscription related
information in IMS indicates the subscription is off, further comprises notifying the user of
such situation, and suggesting the user subscribing the service of providing charging
information.

10. A system for providing charging information of a session to an end user in IMS,

10
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comprising;

a user equipment, for providing the user with a subscription option of a service of providing
charging information, and sending requests to IMS or receiving responses from IMS for the
user;

a network element, for determining whether the user has subscribed a service of providing
charging information in response to a request from the user; and providing the charging
information of a session from IMS to the user in response to determining that the user has
subscribed the service of providing charging information.

11. The system of claim 10, wherein the network element provides the charging
information of a session to the user automatically at a certain time defined by the user.

12. The system of claim 10; wherein the network element provides the charging
information of a session to the user before a session is established.

13. The system of claim 10, wherein the network element provides the charging
information of a session to the user during the lifetime of an established session.

14. The system of claim 10, wherein the network element provides the charging
information of a session to the user at the end of a session.

15. The system of claim 10, further comprising:

a subscriber data storage, for keeping record of subscription related information in IMS,
wherein the subscription related information comprises at least one of the following: a user
name, a user identifier, a tag indicating the subscription is on or off, and automatic delivery
time.

16. The system of claim 10, further comprising:

a charging module, for calculating the charging information of the session in IMS, wherein
the charging information comprises at least one of the following: consumer of the session,
session establishment time, session duration, media components in the session, flow quantity,
and expense.

17. The system of claims 10, .wherein, if the network element determines that user has not
subscribed the service of providing charging information or the subscription related
information in IMS indicates the subscription is off, then the network element denies triggering
the service of providing charging information.

18. The system of claims 17, wherein, if the network element determines that user has not
subscribed the service of providing charging information or the subscription related

information in IMS indicates the subscription is off, the network element further notifies the

11
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user of such situation, and suggests the user subscribing the service of providing charging
information.

19. A computer program product comprising computer-executable instructions, which,
when loaded on a computer and executed, causes the computer to carry out all the steps of the

method according to any one of claims 1 to 9.
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