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1. Scope

The scope of this contribution is:

· To discuss a potential Charging and Billing architecture both for postpaid and online prepaid,

· To introduce CGF (Charging Gateway Function) into IMS architecture,

· To present the architecture for online prepaid for the IMS subsystem both for home network, roaming cases and use of local services

· To indicate mechanism for online prepaid for services supported in the IMS subsystem inlucing SIP based services, CAMEL based services and OSA based services

2. Overall Charging Architecture

The IMS subsystem is primarily enabled by the usage of the SIP protocol, which is deployed both for session control as well as service control. Also, the enabled services within the IMS subsystem are SIP based services along with CAMEL and OSA based one through the usage of the CAMEL SSF and OSA SCS; the functionality of which has not yet been defined within the standardisation body although indicating that translation between CAMEL, OSA to SIP protocol will have to be provided. Moreover, CAMEL SSF and OSA SCS have been included in the IMS architecture to support the legacy services, new IMS services will be developed and deployed in the SIP Service Environment.

In the light of above, in the contribution we will present two scenarios indicating the prepaid & postpaid architecture:


In the first scenario we consider IMS with SIP based and CAMEL based services only.

I
In the second scenario we consider IMS with SIP, CAMEL and OSA based services.

Within the above scenarios, we consider SIP based services as the enabler of the IMS subsystem and for that reason we do not present any scenario without SIP based services.

With relation to the Postpaid charging CGF functionality is introduced into the IMS architecture so as:

· To enable detailed charging based on differentiating traffic types (e.g. service charging, usage charging),

· To enable validating, combining, aggregating and consolidating of the charging information, e.g. access charging information with the respective service (usage) charging information,

· To enable consolidation of the relevant charging information into configurable format(s) to meet the business requirements (e.g. tariffing criteria, usage information, subscriber identifiers and service identifiers),

· To enable charging information aggregation in a centralized function from all involved CDR generating network elements, 

· To enable the removal of duplicated charging data. 

With relation to the Prepaid charging, a Prepaid Server is introduced being able to intercept SIP signalling and control the session as well as modify or terminate the session when needed e.g. balance limits reached. Also, the Prepaid Server could redirect the session to a top up system when balance has reached zero for example, or redirect to a notification system, which could prompt an announcement. 

Moreover, the  Prepaid Server could operate in SIP proxy or back-to-back User Agent modes depending on the task and implementation. It could then perform the following:

· Proxying and record-routing of incoming or outgoing requests to and from a prepaid subscriber (INVITE, BYE etc.): Prepaid Server will then act as a session stateful proxy. It inserts itself in the record-route header of the first request (usually INVITE) in order to see also the forthcoming requests within the same call leg (e.g. BYE). By doing that, Prepaid Server is always aware of a prepaid user's SIP sessions and other SIP services. 

· Informing the subscriber of credit thresholds: Prepaid Server could send a notification (NOTIFY, MESSAGE) to the prepaid subscriber when a certain limit in credit availability is reached. The notification can be interpreted in the terminal and displayed to the user in desired fashion. 

· Termination or modification of the currently ongoing session. When the subscription runs out of credit the ongoing sessions need to be terminated or modified. Then the Prepaid Server could act as a back-to-back User Agent to be able to issue e.g. BYE or re-INVITE for both parties in the session according to the application logic. 

The Prepaid server will connect to the Operators OSS systems through APIs so as to use already existing resources like rating, notification systems, customer care systems etc when needed.

The prepaid account balance could be stored according to the operators needs and environenment in the Prepaid server, the IN system or an external balance holder. The Account Holder will provide the needed functions to interface  the prepaid account.

The rating system could be used when needed according to the operators charging models e.g discount schemes.

The Prepaid Server could connect to the HSS through API or through the Sh interface so as to bar / unbar the subscribed services and access subscriber profile information, if needed.
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Figure 2‑1:Charging Architecure in IMS with CAMEL & SIP based services

Postpaid functionality is provided through real time CDR transfer to the CGF which will then correlate and consolidate the CDRs according to the operators’ charging model. The CGF will transfer the consolidated CDRs to the CCBs for post-processing. CDRs will be generated and transferred for both postpaid and prepaid charging so that verifications and audit can be realised. Roaming cases are presented in later scenarios.

With regard to the CAMEL based services for the IMS subsystem, prepaid is provided through the existing CAMEL Prepaid Service or it could be provided by the Prepaid Server in the IP Multimedia Subsystem using the IM-SSF which should accommodate the needed functions for CAP interworking with SIP.

In the second scenario, SIP, CAMEL and OSA based services are presented within the IMS subsystem.
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Figure 2‑2:Charging architecture with SIP, CAMEL and OSA based services in IMS

The Prepaid Server will provide prepaid support for OSA Application Servers via the same service control interface, the IMS service control interface (ISC), as the OSA SCS should provide the needed functions for OSA interworking with SIP. Thus, prepaid functionality could be seamlesly provided both for OSA and SIP based services while the OSS resources could be re-used.

The Prepaid Server will provide prepaid support for all the IMS session established using SIP signalling, the SIP based services as well as the OSA services. 

With regard to the CAMEL based services for the IMS subsystem, prepaid is provided through the existing CAMEL Prepaid Service.

Postpaid functionality is provided through real time CDR transfer to the CGF which will then correlate and consolidate the CDRs according to the operators’ charging model. The CGF will transfer the consolidated CDRs to the CCBs for post-processing. CDRs will be generated and transfered postpaid and prepaid charging so that verifications and audit can be realised.

Roaming Scenarios

 The roaming scenario is presented in figure 3-1.
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Figure 3‑1: Roaming scenario 
In the Roaming Scenario use of Local Services is presented (only SIP application server could be used in the Visited Network) where prepaid support is provided through the Prepaid Server. In this case, the SIP AS will have to send the price of the service to be used to the Home Network through the ISC interface.

Since service control is always residing within the Home Network thus the Prepaid Server could always be aware of a prepaid user's SIP sessions and other SIP services. 

Prepaid support for CAMEL and OSA based services is provided within the Home Network where essentially the services are executed.

Postpaid functionality is provided through the Charging Gateway Function both in the Visited and in the Home network then interoperator billing is achieved via TAP-3 transactions. The postpaid billing cycle is normally one month long so TAP-3 transactions are relatively fast, but if required by the operators also real time CDRs transfer between CGFs could be possible.

3. Conclusions

Postpaid charging and CDR based prepaid charging.

In an IMS session several charging layers may exist (e.g. Transport layer, IMS layer and Service Layer), operators may charge based on a combination of the charging information coming from the different layers involved in the session according to their needs and the required business model.  To enable flexible postpaid and CDR based prepaid charging for an IMS session it is proposed to include the CGF in the IMS's charging architecture. The CGF will provide the charging system with the following features:

· Real-time CDRs transfer to a centralized charging node per session.

· Support for load sharing, redundancy, high availability and efficient management of the generated CDRs

· Charging based on differentiating traffic types (e.g. service charging, usage charging)

· Validating, combining, aggregating and consolidating of the charging information, e.g. access charging information with the respective service (usage) charging information.

· Consolidation of the relevant charging information into configurable format(s) to meet the business requirements (e.g. tariffing criteria, usage information, subscriber identifiers and service identifiers).

· Charging information aggregation in a centralized function from all involved CDR generating network elements.

· Removal of duplicated charging data. 

Real-time prepaid charging
The IMS subsystem has been introduced to basically enable SIP based services, which are seen by the operators as a big opportunity for revenue generation.

In the light of the above it can be envisaged that the new IMS services for Rel.5 and beyond releases will be based on SIP architecture and protocol, it has been demonstrated in section 2 that the SIP architecture  already provide simple mechanisms to control an IMS prepaid session and related services. It is then proposed to introduce a Prepaid Server logical function being able to intercept SIP signalling and control the session as well as modify or terminate the session when needed.


























































































































































� EMBED Word.Picture.8  ���





� EMBED Word.Picture.8  ���





� EMBED Word.Picture.8  ���








[image: image4.wmf]DOCUMENTTYPE

1

 (

1

)

TypeUnitOrDepartmentHere

TypeYourNameHere

TypeDateHere

GGSN

HSS

SGSN

SSF

Gi

Gn

IM

-

SSF

Ga

Ga

SIP AS

Camel

Service

Environmnent

Prepaid Server

Camel Services

PP Service

Account

Holder

API

API

Rating

System

API

API

CAP

CAP

Billing System

Cx

Transport Interface

Signaling Interface

Service Control Interface

Real Time Charging Interface

Batch and Hot Billing Charging Interface

Charging

Interface

CGF

S

-

CSCF

P

-

CSCF

I

-

CSCF

MGCF

BGCF

SI

P

SIP

GGSN

HSS

SGSN

SSF

Gi

Gn

IM

-

SSF

Ga

Ga

SIP AS

Camel

Service

Environmnent

Prepaid Server

Camel Services

PP Service

Account

Holder

API

API

Rating

System

API

API

CAP

CAP

Billing System

Cx

Transport Interface

Signaling Interface

Service Control Interface

Real Time Charging Interface

Batch and Hot Billing Charging Interface

CGF

CGF

S

-

CSCF

S

-

CSCF

S

-

CSCF

P

-

CSCF

I

-

CSCF

MGCF

BGCF

SIP

SIP

SIP

Charging

Interface

[image: image5.wmf]DOCUMENTTYPE

TypeUnitOrDepartmentHere

TypeYourNameHere

TypeDateHere

GGSN

HSS

SGSN

SSF

Gi

Gn

IM

-

SSF

Ga

Ga

Charging

Interface

SIP AS

Camel

Service

Environmnent

Prepaid

Server

Camel Services

PP Service

Account

Holder

API

API

Rating

System

API

API

CAP

CAP

Billing

System

Cx

Transport

Interface

Signaling

Interface

Service Control

Interface

Real Time Charging

Interface

Charging

Interface

CGF

S

-

CSCF

P

-

CSCF

I

-

CSCF

MGCF

BGCF

SI

P

SIP

OSA  AS

OSA

-

SCS

SI

P

GGSN

HSS

SGSN

SSF

Gi

Gn

IM

-

SSF

Ga

Ga

SIP AS

Camel

Service

Environmnent

Prepaid

Server

Camel Services

PP Service

Account

Holder

API

API

Rating

System

API

API

CAP

CAP

Billing

System

Cx

Transport

Interface

Signaling

Interface

Service Control

Interface

Real Time Charging

Interface

CGF

CGF

S

-

CSCF

S

-

CSCF

S

-

CSCF

P

-

CSCF

I

-

CSCF

MGCF

BGCF

SIP

SIP

SIP

OSA  AS

OSA

-

SCS

OSA

SIP

[image: image6.wmf]DOCUMENTTYPE

TypeUnitOrDepartmentHere

TypeYourNameHere

TypeDateHere

GGSN

SGSN

SSF

Gi

Gn

Ga

Ga

SIP AS

Account

Holder

API

Rating System

API

Prepaid Server

API

API

Billing System

CGF

OSA

AS

CGF

SIP AS

CAMEL Service

Environment

Billing System

IM

-

SSF

OSA

-

SCS

S

-

CSCF

I

-

CSCF

BGCF

MGCF

P

-

CSCF

MGCF

BGCF

Visited Network

TAP3 Interface

GGSN

SGSN

SSF

SGSN

SSF

Gi

Gn

Ga

Ga

SIP AS

Account

Holder

API

Account

Holder

API

Rating System

API

Rating System

API

Prepaid Server

API

API

Prepaid Server

API

API

Billing System

CGF

CGF

OSA

AS

CGF

CGF

SIP AS

CAMEL Service

Environment

Billing System

IM

-

SSF

OSA

-

SCS

S

-

CSCF

I

-

CSCF

BGCF

MGCF

IM

-

SSF

OSA

-

SCS

IM

-

SSF

OSA

-

SCS

S

-

CSCF

S

-

CSCF

I

-

CSCF

BGCF

MGCF

P

-

CSCF

MGCF

BGCF

P

-

CSCF

MGCF

BGCF

P

-

CSCF

MGCF

BGCF

Visited Network

TAP3 Interface

Charging

Interface

_1059812089.doc



DOCUMENTTYPE



1 (1)













TypeUnitOrDepartmentHere









TypeYourNameHere

TypeDateHere











Charging



Interface







Charging



Interface







SIP







SIP







SIP







OSA







SCS







-







OSA 







OSA  AS







SIP







BGCF







MGCF







CSCF







-







I







CSCF







-







P







CSCF







-







S







CSCF







-







S







Camel Services







PP Service







S







-







CSCF







CGF







CGF







Real Time Charging Interface







Service Control Interface







Signaling Interface







Transport Interface







Cx







Billing System







CAP







CAP







API







API







System







Rating 







API







API







Holder







Account 







Prepaid Server







Environmnent







Service 







Camel 







SIP AS







Ga







Ga







SSF







-







IM







Gn







Gi







SSF







SGSN







HSS







GGSN







SIP







SCS







-







OSA 







OSA  AS







SIP







SIP







BGCF







MGCF







CSCF







-







I







CSCF







-







P







S







-







CSCF







CGF







Real Time Charging Interface







Service Control Interface







Signaling Interface







Transport Interface







Cx







Billing System







CAP







CAP







API







API







System







Rating 







API







API







Holder







Account 







PP Service







Camel Services







Prepaid Server







Environmnent







Service 







Camel 







SIP AS







Ga







Ga







SSF







-







IM







Gn







Gi







SSF







SGSN







HSS







GGSN











_935227290.doc







_1059812520.doc



DOCUMENTTYPE



1 (1)













TypeUnitOrDepartmentHere









TypeYourNameHere

TypeDateHere











Charging



Interface







TAP3 Interface







Visited Network







BGCF







MGCF







CSCF







-







P







BGCF







MGCF







CSCF







-







P







P







-







CSCF







MGCF







BGCF







MGCF







BGCF







CSCF







-







I







CSCF







-







S







CSCF







-







S







SCS







-







OSA 







SSF







-







IM







SCS







-







OSA 







SSF







-







IM







MGCF







BGCF







CSCF







-







I







S







-







CSCF







IM







-







SSF







OSA 







-







SCS







Billing System







Environment







CAMEL Service 







SIP AS







CGF







CGF







AS







OSA 







CGF







CGF







Billing System







API







API







Prepaid Server







API







API







Prepaid Server







API







Rating System







API







Rating System







API







Holder







Account 







API







Holder







Account 







SIP AS







Ga







Ga







Gn







Gi







SSF







SGSN







SSF







SGSN







GGSN







TAP3 Interface







Visited Network







P







-







CSCF







MGCF







BGCF







IM







-







SSF







OSA 







-







SCS







S







-







CSCF







I







-







CSCF







BGCF







MGCF







Billing System







Environment







CAMEL Service 







SIP AS







CGF







AS







OSA 







CGF







Billing System







Prepaid Server







API







API







Rating System







API







Account 







Holder







API







SIP AS







Ga







Ga







Gn







Gi







SGSN







SSF







GGSN











_935227290.doc







_1059811312.doc



DOCUMENTTYPE



1 (1)













TypeUnitOrDepartmentHere









TypeYourNameHere

TypeDateHere











Charging



Interface







Charging



Interface







SIP







SIP







SIP







BGCF







MGCF







CSCF







-







I







CSCF







-







P







CSCF







-







S







CSCF







-







S







S







-







CSCF







CGF







CGF







Batch and Hot Billing Charging Interface







Real Time Charging Interface







Service Control Interface







Signaling Interface







Transport Interface







Cx







Billing System







CAP







CAP







API







API







System







Rating 







API







API







Holder







Account 







PP Service







Camel Services







Prepaid Server







Environmnent







Service 







Camel 







SIP AS







Ga







Ga







SSF







-







IM







Gn







Gi







SSF







SGSN







HSS







GGSN







SIP







SIP







BGCF







MGCF







CSCF







-







I







CSCF







-







P







S







-







CSCF







CGF







Batch and Hot Billing Charging Interface







Real Time Charging Interface







Service Control Interface







Signaling Interface







Transport Interface







Cx







Billing System







CAP







CAP







API







API







System







Rating 







API







API







Holder







Account 







PP Service







Camel Services







Prepaid Server







Environmnent







Service 







Camel 







SIP AS







Ga







Ga







SSF







-







IM







Gn







Gi







SSF







SGSN







HSS







GGSN











_935227290.doc







