	3GPPSA1-3GPPSA2-3GPPSA5-IMS charging

Sophia-Antipolis, France, 30 Aug, 2001
	IC-01010


	Source:
Lucent Technologies (Ariel Sharon, asharon@lucent.com)

Title:
IMS Charging Architecture Needs

Document for:
Discussion in Joint SA1,2,5 meeting

Agenda Item:
6


Title

IMS Charging Architecture Needs

1. Objective

Identify the charging architecture issues that need to be addressed for IMS by the different WGs of SA. 

2. Justification

The documents that describe the IMS architecture, TS 23.002 and the high level Stage 2 TS 23.228, do not specifically address charging issues.  In order to allow SA5/SWG_B to define the charging specifications for R5, the IMS charging architecture, high level Stage 2, and service requirements needs to be defined.  This is particularly important for the IMS that needs to extend many charging aspects of the packet and circuit switch domains to include new IP based operations, network services, third party provided services, and content based charging.  Charging for IMS is a broad area that needs to address traditional and new areas that require further clarifications and attentions from different WGs.

3. SA5 Charging Specifications

SA5/SWG_B is developing most of the charging Technical Specifications for UMTS.  This includes:

· TS 32.200, Charging principles,

· TS 32.205, Charging data description for the Circuit Switched (CS) domain,

· TS 32.215, Charging data description for the Packet Switched (PS) domain,

· TS 32.235, Charging data description for Application Services, and

· TS 32.225, Charging data description for an IMS.

The first document, TS 32.200, is an umbrella specification of the common charging principles.  It includes:

· Identifications of the NE participating  in the charging functions, particularly those that generate and handle Charging Data Records (CDRs); 

· Identifications of the triggers for opening and closing CDRs. 

· Requirements associated with collections of charging information, processing of CDRs and transport of CDRs.

· Charging scenarios for home and visiting subscribers.

· Other issues, such as Charging ID, SMS, interactions with CAMEL services for pre-paid subscribers, etc.

The other documents concentrate on a specific domain, subsystem or service.  They specify the various CDR types, their format, content and the protocols used for their transport.  

It is currently anticipated that the IMS charging document, TS 32.225, will have a similar content.

All the charging documents primarily concentrate on issues associated with CDRs, which are used for batch or near-real-time processing.  Fo far, real-time charging related functionality is handled via CAMEL and other IN services and have not been covered by those specifications directly developeded by SA5.  However, some aspects of these services have impact on the CDRs via selected fields in the CDRs associated with CAMEL.

4. Architecture impact on the Charging Specifications

Developing charging specifications require clear definitions of the charging architecture, which is tied to both the system architecture and operation.  It can be divided into the following categories: 

1) Charging Requirements,
2) Functional Architecture,
3) Charging Scenarios, and
4) Operational Issues.
Each of there categories is briefly discussed in the following subsections:

4.1
Charging Requirements

It is necessary to specify the charging requirements for the following principles:

· The existence of different charging types and the specific infrastructure that is needed to support it.  The most common types are pre-paid and post paid.  The pre-paid type requires real-time or near-real-time processing and transport.  The second typically implies batch or near-real-time.  Some requirements have been specified in S5B010017.   They should be adopted by other working groups and translated into a functional charging architecture and service requirements.

· In the IMS three charging layers may exist: Transport, Service and Content.  Transport and Service are more traditional charging layers with some established concepts and requirements.  The Content layer is new, broad and touches upon issues such as the content charging categories definitions  (e.g., cost sharing, value information, push subscription, etc.).  

· The charging models which defines how charging records are handled, by which party, how charging information is transported within the PLMN and across PLMN, how are different parties to a session get charged, etc. 

· Charging Operations, which specify issues such as data accuracy, reliability, efficiency, transport, etc.

All these issues affect the operations, CDR specifications and their transport. 

4.2
Functional Architecture

The charging functional architecture needs to identify all the nodes that can generate charging information, the nodes that handle this information and the interfaces for transport of charging information between the nodes.  It should provide solutions based on the requirements that are specified above.   For example, separate nodes and transport interfaces need to be specified for the different charging types.  This may include a “pre-paid service function” for real-time charging processing and a “charging service function” (e.g., CGF or Accounting server) for CDR processing.

The architecture should also specify the charging layer information that can be generated from the nodes.  The interfaces and the type of information they carry should accommodate all the charging models.

4.3
Charging Scenarios

Charging scenarios need to be developed to accommodate the models and to identify the mechanisms for charging for different roaming situations as well as services provided from either home or visited network.  

These scenarios impact the functional architecture, services, operations as well as the charging specifications.

4.4
Operational
Issues

The charging specifications involve numerous operational issues requiring definitions of fields in the CDRs that are consistent between all nodes generating and receiving charging information.   Among the important issues are: 

· Definition of all CDR types and the main information they contains;

· Define the chargeable events and triggers for CDR generation and closure (when does charging begin and end for IMS session, etc.);

· Defining unique identifier to the subscriber session that is shared among all the nodes, communication legs and servers that provide a potentially chargeable service to the session.  This session ID needs to be generated by a central network element (e.g., S-CSCF or TBD), uniquely recognized by a billing system and be included in all the CDRs that belong to this session.  This implies that the session setup process must include the ability to share the session ID between all nodes that generate charging records.

· Correct charging (e.g., corrections for services that were disrupted, information that was not completely delivered, separation of bearer from signaling, etc.);

· What are the network resources that can be charged and how (e.g., time, volume, service fee);

· Definition of interface protocol used for CDR transport.

5. Current Responsibilities for Technical Specifications 

Currently the following Charging documents have been /are being developed for IMS:

· SA1
TS 22.115, Charging and Billing (Service aspects)

· SA2

In S2-010600 the following document was proposed:

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#

	23.xxx
	Prepaid architecture for IP multimedia subsystem
	SA2
	SA5
	SA#12
	SA#13


· SA5

SWG_B Building Block 2, OAM-CH-IP contains the following expected documents:

	Spec No.
	Title
	Prime rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#

	32.200
	Charging principles
	SA5
	
	TSG#14 
	TSG#15 (3/02)

	32.225
	Charging data description for an IMS subsystem
	SA5
	
	TSG#14
	TSG#15 (3/02)


Contribution S2-010600, pertaining to SA2 work task, is focused solely on the pre-paid charging type.  Discussion regarding this contribution was summarized in TSGS#11(01)0179 with the following recommendations:

· TSG SA/WG1: Defines the service requirements for prepaid/online charging (e.g. support for content based charging, charging models to be supported)

· TSG SA/WG2: Performs the initial architecture analysis (i.e. drafts the first high level stage 2)

· TSG SA/WG5: Specifies the detailed stage 2 (i.e. detailed information flows and the contents of the “CDRs”)

6. Recommendations

Based on the needs specified above, the following recommendations are proposed:

a) Broaden the recommendations in TSGS#11(01)0179 to cover all charging types.
b) Broaden the scope of the current WGs and the TS they own by considering all the four charging categories specified in Section 4. 

c) The larger scope may require the development of a TS specifically dedicated to IMS charging architecture, which includes all charging types (i.e., both prepaid and post paid). 

d) Due to many inter-WG interactions an AdHoc for IMS charging architecture may be deemed necessary to cover items of common responsibilities.

e) The Charging Requirements for IMS, specified in S5B010017, should be reviewed by all WGs, adopted and maintained as a common living document. 










