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4 Architecture

4.1 Charging Mechanisms
4.1.1 Generic Overview

This chapter should be explain something about Billing, Charging, AoC, Accounting, Charging Levels and Rating.
4.1.2 Offline Charging
This chapter should be explain charging based on CDR collection.
4.1.3. Online Charging

This chapter should be explain charging based on charging event creation.
4.2
Logical network and charging architecture
4.2.1
3G CS, PS and Service architecture
Figure 2 shows the 3G logical architecture for Release 4 as described in TS 23.002 [21].
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Figure 2: Overview of the 3G CS and PS Logical Architecture

The 3rd Generation Mobile system is logically implemented on the GSM/GPRS structure through the addition of a new air interface supported by two network nodes, the RNC and the Node B. No inference should be drawn about the physical configuration on an interface from figure 2.

The CAMEL entities are not shown in Figure 2. For the relationship ship of the CAMEL entities to the core network entities illustrated above, refer to TS 23.002 [21].
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Figure 3: 3G charging logical architecture

Figure 3 illustrates the 3rd Generation charging logical architecture, which is subdivided by the two transmission planes, the Circuit Switched (CS) domain and the Packet  Switched (PS) domain. The CDRs generated by the serving nodes  (SGSN, GGSN) for the appropriate domain are forwarded via the Charging Gateway Function (CGF) entities to the Billing System for processing. Note that the SCF may also transfer CDRs directly to the Billing System. However, the current specifications do not include any CDR descriptions for the SCF.  (While not shown explicitly in this figure, the VLR may also generate CDRs.)CDRs for the Multimedia Messaging Service (MMS) are delivered by the MMS Relay/Server when receiving or delivering multimedia messages to the MMS User Agent or to another Multimedia Messaging Service Environment (MMSE). CDRs from the MMS Relay/Server are transferred directly to the Billing System. The CGF has a significant role in the PS domain and is elaborated on in the clause 4.3.
4.2.2
IMS architecture
Figure 4 below describes the logical IMS architecture, as described in TS 23.002 [21].
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Figure 4: Overview of the IM Subsystem entities
Note: This figure should be updated according to TS 23.002 after finalisation of IMS architecture by SA2.
4.2.2.1 Architecture reference model for off-line charging
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Figure 5 below presents the off-line IMS charging architecture for non-roaming scenario.

Figure 5 Off-line IMS Charging architecture for non-roaming scenario

Note-i: the topological merging of some of the lines representing the Ga or Rf reference points for connecting with the CCF are performed for figure layout purposes only, and do not imply any other logical or physical association.

Note-ii: The interconnection of Application Servers with CCFs is depicted separately below in Figures 7 and 8.
Figure 6 below presents the off-line IMS charging architecture for roaming scenario.
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Figure 6: Off-line IMS Charging architecture for roaming scenario

Note-i: the topological merging of some of the lines representing the Ga or Rf reference points for connecting with the CCF are performed for figure layout purposes only, and do not imply any other logical or physical association.

Note-ii: The interconnection of Application Servers with CCFs is depicted separately below in Figures 7 and 8.

For the interconnection of Application Servers with CCFs there have been two different solutions identified. These two solutions are depicted in Figures 7 and 8.

1. The Application Server may be directly connected to the CCF via an off-line charging interface (Ra). This alternative is depicted in Figure 7 below.
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Figure 7: AS and CCF are directly connected via an off-line charging interface (Ra)

2. The Application Server is connected to the CCF via the S-CSCF (ISC and Rf interfaces). This alternative is depicted in Figure 8 below.
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Figure 8: AS and CCF are connected via the S-CSCF (ISC and Rf interfaces)

4.2.2.2 Architecture reference model for on-line charging
Note: tbd. after SA2 investigation
4.3 Charging Functions
4.3.1
Charging Gateway Function

The Charging Gateway Function (CGF), within the Packet-Switched domain, provides a mechanism to transfer charging information from the SGSN and GGSN nodes to the network operator's chosen Billing Systems. The Charging Gateway concept enables an operator to have just one logical interface between the CGF and the Billing System. The CGF may be supported in one of the following ways:

-
as a centralised separate network element:  the Charging Gateway(CG);

-
as a distributed functionality resident in the SGSNs and GGSNs.

Support of a centralised or distributed CGF in a network is implementation dependent and subject to vendor/manufacturer agreement. Regardless of the way in which the CGF is supported in the network, the functionality of the CGF is similar. Figure 9 gives an overview of the two basic configurations: In scenario 1, the GSNs support an external interface to the charging gateways they are connected to. In scenario 2, the GSNs support the charging gateway functionality internally.
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Figure 9: Basic architectural scenarios for the CGF location

If the GSNs with an internal Charging Gateway Function also support the external interface, additional configurations as shown in Figure 10 are possible. In scenario 3, the GSN with integrated Charging Gateway Function also acts as CGF for other GSNs. In scenario 4, the GSN with integrated Charging Gateway Function also supports the transmission of CDRs to external CGFs.
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Figure 10: Optional scenarios for the CGF configuration

The four scenarios in figures 9 and 10 are not exhaustive. 

The CGF provides the mechanism to transfer charging information from the SGSN and GGSN nodes to the network operator's chosen Billing Systems(s). The main functions of the CGF are:

-
the collection of Packet-Switched CDRs from the Packet-Switched nodes generating CDRs;

-
intermediate CDR storage buffering;

-
the transfer of the CDR data to the billing systems.

The CGF acts as storage buffer for near real-time CDR collection. It provides the CDR data to the billing system. The present document identifies the external interfaces of the CGF, but does not specify the internal functionality of the CGF. However, some of the CGF functionality is described to indicate its behaviour. The CGF may perform specific activities, such as consolidation of CDRs, pre-processing of CDR fields, filtering of un-required CDR fields, and adding of Operator defined fields for specific billing systems. These specific activities may be performed to optimise the charging information that is to be forwarded to the Billing System, which should reduce the load in the Billing System.

The CGF can reside in a separate Network Element, the Charging Gateway(CG) or be integrated in the GSNs. The CGF can receive CDR from the GSNs in near real-time mode. It should have enough storage to enable it to transmit the collected charging data to the Billing System in file mode. The CGF may have to support several transmission protocols towards the Billing System, depending on the Billing System(s) used. One of the  purposes of the CG is to reduce the number of different interfaces between the Billing System and the GGSNs and SGSNs sending charging data. If a new Billing System is introduced it shall be interfaced to the CGF, i.e. the protocol stacks and configurations of the GSNs do not need not to be updated. The usage and load of mass memory media can be more evenly distributed. The portion of the CGF embedded into a single physical device is called the Charging Gateway entity. The CGF may be distributed to several physical Charging Gateways or GSNs, to facilitate redundancy. If that Charging Gateway entity that is the Primary Charging Gateway entity, does not respond to communication originating from the GSNs, the GSNs will try to send the CDR data to a Secondary Charging Gateway entity. Here each GSN will have several IP addresses (of different priority) for the Charging Gateway entities, thus avoiding downtime of the CGF.
4.3.2
Charging Collection Function
Note: The full content of this chapter from TR 23.815 should be reviewed before integration in this document. 

4.3.3
Subscriber Content Charging Function (SCCF)
Note: The full content of this chapter from TR 23.815 should be reviewed before integration in this document.
4.3.4
Content Provider Charging Function (CPCF)
Note: The full content of this chapter from TR 23.815 should be reviewed before integration in this document.

7
IM Subsystem
7.1 Charging Principles

7.1.1 General Charging Requirements
Note: The full content of this chapter from TR 23.815 should be reviewed before integration in this document.
7.1.2 Correlation of Charging Information

7.1.2.1 Charging Correleation Levels
Note: The full content of this chapter from TR 23.815 should be reviewed before integration in this document.
7.1.2.2 Charging Correlation Principles
Note: The full content of this chapter from TR 23.815 should be reviewed before integration in this document.
7.1.3 Exchange of charging information between networks

7.1.3.1 Charging information flow between home IMS networks
Note: The full content of this chapter from TR 23.815 should be reviewed before integration in this document.
7.1.3.2 Identification of Operators for Charging
Note: The full content of this chapter from TR 23.815 should be reviewed before integration in this document.
7.2 Off-line Charging Data Collection

7.2.1 Charging Data Record Creation

7.2.1.1 Off-line charging reference point IMS Network Entity – CCF (Rf)
Note: The full content of this chapter from TR 23.815 should be reviewed before integration in this document.
7.3 On-line Charging Event Collection

7.3.1 Charging Event Creation

7.3.1.1 On-line charging reference point IMS Network Entity
Note: tbd. after SA2 investigation
7.4 Charging Scenarios
7.4.1 Transactions of Content Charging

Note: The full content of this chapter from TR 23.815 should be reviewed before integration in this document.
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