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1
Scope

The present document provides the stage 3 specification of the Gx reference point. The functional requirements and the stage 2 specifications of the Gx reference point are contained in 3GPP TS 23.125 [3]. The Gx reference point is for provisioning service data flow based charging rules between the Traffic Plane Function (TPF) and the Charging Rules Function (CRF), also known as Service Data Flow Based Charging Rules Function.

The present document defines:

· the protocol to be used between TPF and CRF over the Gx reference point;

· the information to be exchanged between TPF and CRF over the Gx reference point.

Whenever it is possible the present document specifies the requirements for this protocol by reference to specifications produced by the IETF within the scope of Diameter. Where this is not possible, extensions to Diameter are defined within the present document. 

3GPP TS 29.211 [15] provides callflows for Flow Based Charging, covering the signalling on the Gx reference point.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 23.002: "Network architecture".

[3]
3GPP TS 23.125: "Overall high level functionality and architecture impacts of flow based charging; Stage 2".

[4]
IETF RFC 3588: "Diameter Base Protocol".

[5]

IETF RFC 2234: "Augmented BNF for syntax specifications: ABNF".

[6]
3GPP TS 33.210: "3G security; Network Domain Security (NDS); IP network layer security".

[7]
3GPP TS 29.207: "Policy control over Go interface".

[8]
draft-ietf-aaa-diameter-cc-06.txt: "Diameter Credit-Control Application".

[9]
3GPP TS 32.299: "Telecommunication management; Charging management; Diameter charging applications".

[10]
3GPP TS 29.209: "Policy control over Gq interface".

[11]
3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting packet based services and Packet Data Networks (PDN)".

[12]
draft-ietf-aaa-diameter-nasreq-17.txt: "Diameter Network Access Server Application", work in progress.

[13]
3GPP TS 32.251: "Packet Switched (PS) domain charging".

[14]
3GPP TS 24.008: "Mobile radio interface Layer 3 specification; Core network protocols; Stage 3".
[15]
3GPP TS 29.211: "Rx Interface and Rx/Gx signalling flows".
Next modified Clause

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1], in 3GPP TS 23.125 [3] and the following apply:

Application Function (AF): element offering applications that use IP bearer resources.
The AF is capable of communicating with the CRF to transfer dynamic charging rules related service information. One example of an AF is the P-CSCF of the IM CN subsystem.

Attribute-Value Pair: See IETF RFC 3588 [4], corresponds to an Information Element in a Diameter message.

PDP Session: unique association of a subscriber with a network access service given by the combination of MSISDN, APN and IP address. A PDP session can consist of one or more PDP contexts (one primary and zero or more secondary) 
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4.3.3
Provision of charging rules from the CRF

The CRF shall indicate, via the Gx reference point, charging rules to be applied at the TPF. This may be:

· in response to a request for charging rules., i.e. to a request made as described in the preceding section; or

· unsolicited by the TPF, e.g. in response to information provided to the CRF via the Rx or Ry reference points, or in response to an internal trigger within the CRF.

For each request from the TPF and upon the unsolicited provision the CRF shall provision zero or more charging rules. The CRF may provide a single charging rule by one of the following means:

· Reference to a charging rule predefined at the TPF and the required action, i.e. activation or deactivation of charging rule, or

· Reference to a charging rule previously provided by the CRF to the TPF and the required action and possibly modified information, e.g. modification or removal of charging rule, or

· 'Fully formed' charging rule and the required action, i.e. installation of a charging rule

As an alternative to providing a single sharging rule, the CRF may provide a reference to a group of charging rules predefined at the TPF and the required action, i.e. activation or deactivation of the group.

The CRF may combine multiple of the above charging rule provisionings in a single command.

To activate a predefined charging rule at the TPF, charging rule name shall be used as a reference to the predefined charging rule. To activate a group of predefined charging rules within the TPF (e.g. gold users or gaming services) charging rule base name shall be used as a reference to the group of predefined charging rules. The same references shall be used for deactivating predefined and removing CRF-provided charging rules from a bearer, which for GPRS is a PDP context. See the AVP definitions in clause 5.2.

To provision or modify a CRF defined charging rule, the Charging-Rule-Definition AVP shall be used. If a charging rule with the same charging rule name already exists at the TPF, the new charging rule shall update the currently installed charging rule. If the existing charging rule already has charging attributes also included in the new charging rule definition, the existing attributes shall be overwritten. Any charging attribute in the existing charging rule not included in the new charging rule definition shall remain valid. 
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5.2.2
Charging-Rule-Install AVP

The Charging-Rule-Install AVP (AVP code 1001) is of type Grouped, and it is used for installing or modifying charging rules for a bearer as instructed from the CRF to the TPF. Charging-Rule-Name AVP is a reference for activating a specific charging rule predefined at the TPF. The Charging-Rule-Base-Name AVP is a reference for activating a group of charging rules predefined at the TPF. The Charging-Rule-Definition AVP is used for installing or modifying charging rules provisioned over the Gx interface.

AVP Format:

Charging-Rule-Install ::= < AVP Header: 1001 >








*[ Charging-Rule-Definition ]








*[ Charging-Rule-Name ]








*[ Charging-Rule-Base-Name ]








*[ AVP ]

5.2.3
Charging-Rule-Remove AVP

The Charging-Rule-Remove AVP (AVP code 1002) is of type Grouped, and it is used for removing charging rules from a bearer. Charging-Rule-Name AVP is a reference for a specific charging rule at the TPF to be removed or for a specific charging rule predefined at the TPF to be deactivated.. The Charging-Rule-Base-Name AVP is a reference for a group of charging rules predefined at the TPF to be deactivated.

AVP Format:

Charging-Rule-Remove ::= < AVP Header: 1002 >








*[ Charging-Rule-Name ]








*[ Charging-Rule-Base-Name ]








*[ AVP ]

5.2.4
Charging-Rule-Definition AVP

The Charging-Rule-Definition AVP (AVP code 1003) is of type Grouped, and it defines the charging rule for a service flow sent by the CRF to the TPF. The Charging-Rule-Name AVP uniquely identifies the charging rule for a bearer and it is used to reference to a charging rule in communication between the TPF and the CRF. The Flow-Description AVP(s) determines the traffic that belongs to the service flow. 

If optional AVP(s) within a Charging-Rule-Definition AVP are omitted, but corresponding information has been provided in previous Gx messages, the previous information remains valid. If Flow-Description AVP(s) are supplied, they replace all previous Flow-Description AVP(s). If Flows AVP(s) are supplied, they replace all previous Flows AVP(s),

AVP Format:

Charging-Rule-Definition ::= < AVP Header: 1003 >








 { Charging-Rule-Name }








 [ Service-Identifier ]








 [ Rating-Group ]








*[ Flow-Description ]








 [ Reporting-Level ]




 



 [ Online ]








 [ Offline ]








 [ Metering-Method ]








 [ Precedence ]








 [ AF-Charging-Identifier ]








*[ Flows ]







*[ AVP ]

Next modified Clause

5.2.6
Charging-Rule-Name AVP

The Charging-Rule-Name AVP (AVP code 1005) is of type OctetString, and it uniquely identifies a charging rule for a bearer.
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6.1.1
CC-Request (CCR) Command

The CCR command, indicated by the Command-Code field set to xxx (IETF suggested value 272) and the 'R' bit set in the Command Flags field, is sent by the TPF to the CRF in order to request charging rules for a bearer. The CCR command is also sent by the TPF to the CRF in order to indicate the termination of the bearer.

Message Format:

<CC-Request> ::= < Diameter Header: xxx (272), REQ, PXY >





 < Session-Id >





 { Auth-Application-Id }





 { Origin-Host }





 { Origin-Realm }





 { Destination-Realm }





 { CC-Request-Type }





 { CC-Request-Number }





 [ Destination-Host ]





 [ CC-Sub-Session-Id ]





 [ Origin-State-Id ]





*[ Subscription-Id ]





 [ Framed-IP-Address ]





 [ Framed-IPv6-Prefix ]




 [ RAT-Type ]





 [ Termination-Cause ]





 [ User-Equipment-Info ]





 [ 3GPP-GPRS-Negotiated-QoS-Profile ]





 [ 3GPP-SGSN-MCC-MNC ]





 [ 3GPP-SGSN-Address ]





 [ 3GPP-SGSN-IPv6-Address ]




 [ Called-Station-ID ]





 [ Bearer-Usage ]





*[ TFT-Packet-Filter-Information ]





*[ Proxy-Info ]





*[ Route-Record ]





*[ AVP ]
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