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Change in Clause 4

4
Architecture considerations

This clause describes the functional entities involved in the PS domain charging architecture. It also presents the mappings of the ubiquitous offline and online charging architecture specified in TS 32.240 [1] onto physical implementations that are standardised for the 3GPP PS domain.

4.1
High level GPRS architecture

Figure 4.1 shows a high level overview of the GPRS system architecture. Each PLMN has two access points to GPRS services, the radio interface (labelled Um in A/Gb mode and Uu in Iu mode) used for mobile access and the R reference point used for origination or reception of messages. There is an inter PLMN interface labelled Gp that connects two independent GPRS packet domain networks for message exchange.

There is also a PLMN to packet data network reference point called Gi. Gi is defined in 3GPP TS 29.061 [205].


[image: image1]
Figure 4.1: GPRS Access Interfaces and Reference Points

There may be more than a single network interface to several different packet data networks. These networks may both differ in ownership as well as in communications protocol (e.g. TCP/IP etc.). The network operator defines and negotiates interconnection with each interconnected packet data network.

Figure 4.2 depicts the logical GPRS architecture in more detail. The GPRS Core Network functionality is logically implemented on two network elements, the Serving GPRS Support Node (SGSN) and the Gateway GPRS Support Node (GGSN), connected by a number of new interfaces between each others and the rest of the network. No inference should be drawn about the physical configuration of any network element or interface from Figure 4.2.

Note that a visited GMLC may be connected to the SGSN via the Lg reference point, this is not shown in figure 4.2. Refer to TS 32.271 [31] for further information.


[image: image2]
Figure 4.2: Overview of the GPRS Logical Architecture

The elements that are involved in PS domain charging are specially colorised in figure 4.2. The following nodes may generate accounting metrics sets for PS domain CDRs:

· the SGSN, to record a user's access to PLMN resources, mobility management activities, SMS and LCS usage;

· the GGSN, to record a user's access to external networks.

The GSNs send the CDRs to the CGF in near real-time. The responsibility of the CGF is to provide non-volatile CDR storage and the Bp reference point towards the Billing Domain. Further details on the CGF can be found in TS 32.240 [1] and TS 32.297 [52].

4.2
PS domain offline charging architecture

As described in TS 32.240 [1], the CTF (an integrated component in each charging relevant NE) generates charging events and forwards them to the CDF. The CDF, in turn, generates CDRs which are then transferred to the CGF. Finally, the CGF creates CDR files and forwards them to the Billing Domain.

In GPRS, each GSN has an integrated CDF, hence a physical GSN can produce CDRs. The CGF may also be integrated in the GSN, or it may exist as a physically separate entity. If the CGF is external to the GSN, then the CDF forwards the CDRs to the CGF across the Ga reference point. In this case, the relationship between GSN/CDF and CGF is m:1. If the CGF is integrated in the GSN, then there is only an internal interface between the CDF and the CGF. In this case, the relationship between GSN/CDF and CGF is 1:1. An integrated CGF may support the Ga reference point from other GSN/CDFs.

When an external CGF is used, this CGF may also be used by other, i.e. non-GPRS, network elements, according to network design and operator decision. It should be noted that the CGF may also be an integrated component of the BD – in this case, the Bp reference point does not exist and is replaced by a proprietary solution internal to the BD.

Figure 4.3. depicts the architectural options described above.
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Figure 4.3: PS domain offline charging architecture

The GGSN may include a Traffic Plane Function (TPF) to support Flow Based Bearer Charging (FBC) functionality; this is not depicted in figure 4.3. The Ga and Bp reference points include the required functionality, e.g. defined for the Gz reference point in TS 23.125 [70]. Refer to clause 5.2.1.3, TS 32.240 [1] and TS 23.125 [70] for further details on FBC.

In addition to the standardised approaches depicted in figure 4.3, vendors may implement the CDF separately from the GSN for the PS domain. In that case, the interface between the GSN (CTF) and the CDF should comply with the definition of the Rf interface specified in 3GPP TS 32.299 [50].

4.3
PS domain online charging architecture

PS domain online charging based on SGSN functions is implemented by CAMEL techniques as described in 3GPP TS 23.078 [206] and 3GPP TS 29.078 [202], i.e. outside the scope of the 32 series of charging TSs. Note, however, that the CDRs described in the present document do contain CAMEL information. This is because some of that information is relevant to offline charging in case of CAMEL control of (part of) the session, and thus needs to be captured in the offline charging information. However, this is not related to the online charging functions for the PS domain.

PS domain online charging based on GGSN functions (including the optional TPF) is specified in the present document, utilising the Ro reference point and application as specified in TS 32.299 [50]. The reason for this alternative solution is that operators may enforce the use of HPLMN GGSNs in the case of roaming, hence GGSN service control and charging can be executed in the HPLMN in all circumstances. The GGSN based PS domain online charging architecture is depicted in figure 4.4.
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Figure 4.4: PS domain GGSN based online charging architecture

The Ro reference point includes the functionality defined for the Gy reference point (required for the TPF) in TS 23.125 [70]. Refer to clause 5.2.1.3, TS 32.240 [1] and TS 23.125 [70] for further details on FBC.

Details on the interfaces and functions can be found in TS 32.240 [1] for the general architecture components, TS 32.296 [53] for the OCS, and 32.299 [50] for the Ro application.
End of Change in Clause 4

Change in Clause 5.2.5

5.2.5
Ga record transfer flows

In GPRS, both fully qualified partial CDRs (FQPC) and reduced patrtial CDRs (RPC), as specified in TS 32.240 [1] may be supported on the Ga reference point. In line with TS 32.240 [13], the support of FQPCs is mandatory, the support of RPCs is optional. For further details on the Ga protocol application refer to TS 32.295 [54].
End of Change in Clause 5.2.5

Change in Clause 5.2.6

5.2.6
Bp CDR file transfer

In GPRS, both fully qualified partial CDRs (FQPC) and reduced patrtial CDRs (RPC), as specified in TS 32.240 [1] may be supported on the Bp reference point. In line with TS 32.240 [13], the support of FQPCs is mandatory, the support of RPCs is optional. For further details on the Bp protocol application refer to TS 32.297 [52].
End of Change in Clause 5.2.6

Change in Clause 5.3.2.3

5.3.2.3
PS Furnish Charging Information procedure

The OCS online charging function may use this procedure to add online charging session specific information to the G-CDRs or eG-CDR by means of  the Diameter Credit Control Application in the Ro reference point. The data can be sent either in one Diameter Credit Control Credit-Control-Answer message or several Diameter Credit Control Credit-Control-Answer messages with append indicator.

The OCS online charging function can send multiple concatenated PS Furnish Charging Information elements per online charging session in the Ro reference point.The total maximum of free format data is 160 octects per online session (This value is defined as in the CAMEL  Furnish Charging Information GPRS  procedure).

In the OCS online charging function a PS online charging session shall be identified by the GGSN-C address and the ChargingId. In the GGSN, the PS online charging session and the PS offline charging session shall be identified by the same ChargingId. Therefore the ChargingId shall allow the GGSN to correlate an online charging session with an offline charging session.

This procedure shall only apply when online and offline charging is performed simultaneously for the same session (PDP Context). In any other case, the GGSN shall discard the additional charging information sent by the OCS in the Diameter Credit Control Credit-Control-Answer messages. 

The PS Furnish Charging Information AVP is described in TS 32.299 [50].
End of Change in Clause 5.3.2.3

Change in Clause 6.2.2

6.2.2
AVPs for PS Online Charging on the Ro reference point
AVPs that are used for PS online charging are provided in the Service-Information AVP.

The use of the Attribute Value Pairs (AVPs) that are defined in the Diameter Base [401] and DCCA [402] is available in the Diameter application specification TS 32.299 [50]. 
End of Change in Clause 6.2.2 
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