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4.4.1
Offline charging reference points

4.4.1.1
Rf

The Rf reference point supports interaction between a Charging Trigger Function and a Charging Data Function. The following information may flow across this reference point in real-time:

· Charging events for offline charging from the CTF to the CDF;

· Acknowledgements for these events from the CDF to the CTF.

The protocol(s) crossing this reference point shall support the following capabilities:

· Real-time transactions;

· Stateless mode (“event based charging”) and statefull mode (“session based charging”) of operation;

· Provide its own reliability mechanisms, e.g. retransmission of charging events, to run also on unreliable transport.

In addition, the protocol should support changeover to a secondary destination (alternate CDF(s)) in case of the primary CDF not being reachable.

This interface application is defined in 3GPP TS 32.299 [50]. The information contained in the charging events and the relevant chargeable events are specific to the domain / subsystem / service and are detailed in the respective middle tier TSs.

4.4.1.2
Gz

The Gz reference point is functionally equivalent to Ga, and hence is replaced by Ga within the common charging architecture. See also clause 4.2.

4.4.1.3
Ga 

The Ga reference point supports interaction between a Charging Data Function and a Charging Gateway Function. The following information may flow across this reference point:

· CDRs are sent from the CDF to the CGF;

· Acknowledgements for these CDRs are returned from the CGF to the CDF.

The protocol(s) crossing this reference point shall support the following capabilities:

· Near real-time transactions;

· Send one or more CDRs in a single request message;

· Changeover to secondary destinations (alternate CGFs) in case of the primary CGF not being reachable;

· Provide its own reliability mechanisms, e.g. retransmission of charging events, to run also on unreliable transport.

This interface application is defined in 3GPP TS 32.295 [54]. The content of the CDRs, and the CDR trigger conditions, are specific to the domain / subsystem / service and are detailed in the middle tier charging TSs.

4.4.1.4
Bx

The Bx reference point supports interaction between a Charging Gateway Function and the Billing Domain. The information crossing this reference point is comprised of CDR files. A common, standard file transfer protocol (e.g. FTAM, FTP) shall be used, including the transport mechanisms specified for the selected protocol.

This interface application is defined in 3GPP TS 32.297 [52]. The information contained in the files corresponds to the CDRs defined per domain/subsystem/service, as stated in clause 4.4.1.3.
4.4.1.5
Wf
The Wf reference point is functionally equivalent to Rf, and hence is replaced by Rf within the common charging architecture. See also clause 4.2.
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4.4.2
Online charging reference points

4.4.2.1
Ro

The Ro reference point supports interaction between a Charging Trigger Function and an Online Charging Function. The following information may flow across this reference point:

· Charging events for online charging from the CTF to the OCF.

· Receive Acknowledgements for these charging events from the OCF to the CTF. The acknowledgement grants or rejects the network resource usage requested in the charging event, according to the decision taken by the OCS.

The protocol(s) crossing this reference point shall support the following capabilities:

· Real-time transactions;

· Stateless mode (“event based charging”) and statefull mode (“session based charging”) of operation;

NOTE:
For "event based charging", the protocol may be stateless, however Internal implementation of the Charging Trigger Function and Online Charging Function may be stateful across the different charging events. 

· Provide its own reliability mechanisms, e.g. retransmission of charging events, to run also on unreliable transport.

In addition, the protocol should support changeover to a secondary destination (alternate OCF(s)) in case of the primary OCF not being reachable.

This interface application is defined in 3GPP TS 32.299 [50]. The information contained in the charging events and the relevant chargeable events are specific to the domain / subsystem / service and are detailed in the respective middle tier TSs.

4.4.2.2
CAP

The CAP reference point provides similar functionality for online charging as Ro, however, it is based on CAMEL techniques. It is kept within the overall charging architecture as CAMEL may be used in the CS and PS domains. See 3GPP TS 23.078 [207] for details on CAMEL.

4.4.2.3
Gy

The Gy reference point is functionally equivalent to Ro, and hence is replaced by Ro within the common charging architecture. See also clause 4.2.

4.4.2.4
Re

The Re reference point supports interaction between the OCF and a Rating Function (RF) in order to determine the value of chargeable events in terms of monetary or non-monetary units. This interface application is defined in 3GPP TS 32.296 [53].

4.4.2.5
Rc

The Rc reference point allows the interaction between the OCF and an Account Balance Management Function (ABMF) in order to access the account of the subscriber on the OCS. This reference point is FFS for future releases. See 3GPP TS 32.296 [53] for further information.
4.4.2.6
Wo

The Wo reference point is functionally equivalent to Ro, and hence is replaced by Ro within the common charging architecture. See also clause 4.2.
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Annex A (informative):
Bibliography

a)
The 3GPP charging specifications
-
3GPP TS 32.252: "Telecommunication management; Charging management; Wireless Local Area Network (WLAN) charging".
                    3GPP TS32.260: “Telecommunication management; Charging management; IP Multimedia Subsystem (IMS) charging”.
-
3GPP TS 32.270: "Telecommunication management; Charging management; Multimedia Messaging Service (MMS) charging".

-
3GPP TS 32.271: "Telecommunication management; Charging management; Location Services (LCS) charging".
                            3GPP TS32.272: “Telecommunication management; Charging management; Push-to-talk over Cellular (PoC) charging”.

                     3GPP TS32.273: “Telecommunication management; Charging management; Multimedia Broadcast and Multicast Service (MBMS) charging”.

                      3GPP TS32.274: “Telecommunication management; Charging management; Short Message Service (SMS) charging”.

                   3GPP TS32.275: “Telecommunication management; Charging management; MultiMedia Telephony (MMTel) charging”.
-
3GPP TS 32.296: "Telecommunication management; Charging management; Online Charging System (OCS) applications and interfaces".

b)
Common 3GPP specifications
-
3GPP TS 22.101: "Service aspects; Service Principles".

-
3GPP TS 22.115 "Service aspects; Charging and Billing".

-
3GPP TS 23.003: "Numbering, addressing and identification".

-
3GPP TS 27.001: "General on Terminal Adaptation Functions (TAF) for Mobile Stations (MS)".

c)
other Domain and Service specific 3GPP / ETSI specifications
-

d)
Relevant ITU Recommendations

-
ITU-T Recommendation D.93: "Charging and accounting in the international land mobile telephone service (provided via cellular radio systems)".

-
ITU-T Recommendation E.164: "The international public telecommunication numbering plan".

-
ITU-T Recommendation Q.767: "Application of the ISDN user part of CCITT signalling System No.7 for international ISDN interconnections".

-
ITU-T Recommendation X.25: "Interface between Data Terminal Equipment (DTE) and Data Circuit-terminating Equipment (DCE) for terminals operating in the packet mode and connected to public data networks by dedicated circuit".

-
ITU-T Recommendation X.121: "International numbering plan for public data networks".

e)
Relevant IETF RFCs
-
IETF RFC 959 (1985): "File Transfer Protocol".
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