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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document provides the stage 3 specification of the Gx reference point for the present release. The functional requirements and the stage 2 specifications of the Gx refernce point are contained in 3GPP TS 23.203 [7]. The Gx reference point lies between the Policy and Charging Rule Function and the Policy and Charging Enforcement Function.

Whenever it is possible the present document specifies the requirements for the 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.

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 and/or edition number or version number) 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 29.210: “Charging Rule Provisioning over Gx Interface”

[3]

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

[4]

3GPP TS 29.208: "End-to-end Quality of Service (QoS) signalling flows".

[5]

IETF RFC 3588: "Diameter Base Protocol".

[6]
IETF RFC 3556: "Session Description Protocol (SDP) Bandwidth Modifiers for RTP Control Protocol (RTCP) Bandwidth".

[7]

3GPP TS 23.203: "Policy Control and Charging architecture".

[8]
3GPP TS 29.213: “”

3
Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply:
Example: example
3.2 Abbreviations

For the purpose of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply:

AF

Application Function

PCEF

Policy and Charging Enforcement Function

PCRF

Policy and Charging Rule Function

P-CSCF

Proxy - Call Session Control Function
4
Gx reference point
4.1


Overview
The Gx reference point is located between the Policy and Charging Rules Function (PCRF) and the Policy and Charging Enforcement Function (PCEF). The Gx reference point is used for provisioning and removal of PCC rules from the PCRF to the PCEF and the transmission of traffic plane events from the PCEF to the PCRF. The stage 2 level requirements for the Gx reference point are defined in 3GPP TS 23.203 [7].

Editor’s Note:
The following text is candidate to be added when the corresponding TS skeleton is defined:
Signalling flows related to the both Rx and Gx interfaces are specified in 3GPP TS 29.213 [8].

4.2


Gx Reference model
The Gx reference point is defined between the PCRF and the PCEF. The relationships between the different functional entities involved are depicted in figure 4.1.
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Figure 4.1: Gx reference point at the Policy and Charging Control (PCC) architecture
4.3


PCC Rules

4.3.1
PCC Rule Definition

4.3.2
Operations on PCC Rules

4.4
Functional elements

4.4.1
PCRF
The PCRF (Policy Control and Charging Rules Function) is a functional element that encompasses policy control decision and flow based charging control functionalities. These 2 functionalities are the heritage of the release 6 logical entities PDF and CRF respectively. The PCRF provides network control regarding the service data flow detection, gating, QoS and flow based charging (except credit management) towards the PCEF. The PCRF receives session and media related information from the AF and informs AF of traffic plane events.

The PCRF shall provision PCC Rules to the PCEF via the Gx reference point. 

Editors’s note:
To be added when the text is agreed in SA2:

“The PCRF PCC Rule decisions may be based on one or more of the following:

· the session and media related information obtained from the AF via the Rx reference point

· the bearer and subscriber related information obtained from the PCEF over the Gx reference point

· subscriber and service related data the PCRF may be aware of by configuration or through the Sp reference point. “

The PCRF shall report bearer events to the AF via the Rx reference point.
The PCRF shall inform the PCEF through the use of PCC rules on the treatment of each service data flow that is under PCC control, in accordance with the PCRF policy decision(s).

Editor’s Note:
To be added when the text is agreed in SA2.

“ For GPRS, this means that it shall be possible to support policy control on a per PDP context basis.”

4.4.2
PCEF

The PCEF (Policy and Charging Enforcement Function) is the functional element that encompasses policy enforcement and flow based charging functionalities. These 2 functionalities are the heritage of the release 6 logical entities PEP and TPF respectively. This functional entity is located at the Gateway (e.g. GGSN in the GPRS case, and PDG in the WLAN case). It provides control over the user plane traffic handling at the Gateway and its QoS, and provides service data flow detection and counting as well as online and offline charging interactions.

For a service data flow that is under policy control the PCEF shall allow the service data flow to pass through the Gateway if and only if the corresponding gate is open. If the PCEF receives an Authorization token and Flow Id(s) from an UE, the PCEF shall report them to the PCRF over Gx.

For a service data flow that is under charging control the PCEF shall allow the service data flow to pass through the Gateway if and only if there is a corresponding active charging rule and, for online charging, the OCS has authorized the applicable credit with that Charging key. The PCEF may let a service data flow pass through the Gateway during the course of the credit re-authorization procedure.
4.5
PCC procedures over Gx reference point
4.5.1
Request for PCC rules

4.5.2
Provision of PCC rules

4.5.2.1
Provision of event triggers

4.5.2.2
Provision of charging addresses

Editor’s Note: Termination procedures may be added as required by stage 2 requirements.
5
Gx protocol
5.1
Protocol support
The Gx protocol in Release 7 is based on Gx protocol defined for Release 6 as specified in 3GPP TS 29.210 [2]. 

Editor's note:
A new application id may need to be allocated for Gx Protocol from IANA.

The Gx application is defined as an IETF vendor specific Diameter application, where the vendor is 3GPP. The vendor identifier assigned by IANA to 3GPP (http://www.iana.org/assignments/enterprise-numbers) is 10415.

Editor's note:
Following text may need to be added if IETF does not solve the Auth-Application AVP problem by the time this application is approved: 
Due to the definition of the commands used  in Gx protocol,  there is no possibility to skip the Auth-Application-Id AVP and use the Vendor-Specific-Application-Id AVP instead. Therefore the Gx application identification shall be included in the Auth-Application-Id AVP. 

With regard to the Diameter protocol defined over the Gx interface, the PCRF acts as a Diameter server, in the sense that it is the network element that handles PCC Rule requests for a particular realm. The PCEF acts as the Diameter client, in the sense that is the network element requesting PCC rules in the transport plane network resources.

5.2
Initialization and maintenance of connection and session
The initialization and maintenance of the connection between each PCRF and PCEF pair is defined by the underlying protocol. Establishment and maintenance of connections between Diameter nodes is described in IETF RFC 3588 [5].

After establishing the transport connection, the PCRF and the PCEF shall advertise the support of the Gx specific Application by including the value of the application identifier in the Auth-Application-Id AVP and the value of the 3GPP (10415) in the Vendor-Id AVP of the Vendor-Specific-Application-Id AVP contained in the Capabilities‑Exchange-Request and Capabilities-Exchange-Answer commands. The Capabilities-Exchange-Request and Capabilities-Exchange-Answer commands are specified in the Diameter Base Protocol [5].

5.3
Gx specific AVPs 

5.4
Gx re-used AVPs

5.5
Gx specific Experimental-Result-Code AVP values

5.6
Gx Messages

6
Binding Mechanism
Editor’s Note: The main description of the Binding Mechanism will go in the TS 29.213. Here it is needed a reference to this binding mechanism to Gx.
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