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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 Rx reference point. The functional requirements and the stage 2 specifications of the Rx reference point are contained in 3GPP TS 23.125 [2]. The Rx reference point is used for policy control and charging rules  set-up information exchange between the Charging Rules Function (CRF) and the Application Function (AF).

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 23.125: "Overall high level functionality and architecture impacts of flow based charging; Stage 2".

[x]
3GPP TS 29.210: “Charging Rule Provisioning over Gx Interface”

[4]

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

[5]

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

[6]

IETF RFC 3588: "Diameter Base Protocol".

[7]
draft-ietf-aaa-diameter-nasreq-17.txt: "Diameter Network Access Server Application".

 [10]

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

[11]
IETF RFC 3556: "Session Description Protocol (SDP) Bandwidth Modifiers for RTP Control Protocol (RTCP) Bandwidth".

[12]

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

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:
Application Function (AF): element offering applications that require policy and charging control.

NOTE:
The AF is capable of communicating with the CRF to transfer dynamic  policy and charging-related application information. One example of an AF is the P-CSCF of the IM CN subsystem.



AF session: established by an application level signalling protocol offered by the AF that requires a session set-up with explicit session description before the use of the service

NOTE:
One example of an application session is an IMS session.

AF session signalling: used to control the AF session

NOTE:
One example of AF session signalling is SIP/SDP.
Attribute-Value Pair (AVP): See RFC 3588 [6], corresponds to an Information Element in a Diameter message.

3.2 Abbreviations

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

AAA

AA-Answer

AAR

AA-Request

AF

Application Function

ASA

Abort-Session-Answer

ASR

Abort-Session-Request

AVP

Attribute-Value Pair

IANA

Internet Assigned Numbers Authority

NASREQ

Network Access Server Application

P-CSCF

Proxy - Call Session Control Function
RAA

Re-Auth-Answer

RAR

Re-Auth-Request

SDI

Session Description Information

STA

Session-Termination-Answer

STR

Session-Termination-Request

CRF
Charging Rules Function

TPF
Traffic Plane Function

4
Rx reference point
4.1 Overview
The Rx reference point is used for the policy control and charging rules set-up information exchange between the CRF and the AF, e.g. the P-CSCF. The Rx reference point offers token-less policy control for both IMS and non-IMS applications. As defined in the stage 2 specifications (3GPP TS 23.125 [2]), this information is used by the CRF for providing  charging rules and policy control information towards the TPF. The CRF exchanges the policy control and charging rules information with the TPF as specified in 3GPP TS 29.210 [4].

The Rx reference point also allows for reporting of bearer events from the TPF to the AF via the CRF.

The Rx reference point may be an intra- or inter-domain interface. One CRF shall be able to serve more than one AF and one given AF may interact with a number of CRFs, although on an AF session basis, it shall interact with only a single CRF.

Signalling flows related to the Rx reference point are specified in this TS.
4.2 Rx reference model
The Rx reference point is defined between the CRF and the AF. The Rx reference point may be an intra- or inter-domain interface. The CRF is in the same PLMN as the TPF.
A single connection shall be established between each interworking CRF and AF pair. The connection can be direct, or established via a relay/proxy node. A connection may be redirected to an alternate CRF.

At a failover, commands which have not been successfully received shall be queued to an alternate CRF.

Only CRFs responsible for the same UE identity information may be selected as alternate CRF.
The relationships between the different functional entities involved are depicted in figure 4.1.
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NOTE:
For clarity in the diagram, the network elements that are not involved in  Policy Control and Charging Rules Selection are not presented here (e.g. radio network elements, SGSN, etc).

Figure 4.1: Rx reference point architecture model
4.3
Functional elements and capabilities
4.3.1
Charging Rules Function (CRF)

The Charging Rules Function provides service data flow level charging rules and policy control. The CRF makes the policy control and charging rules decisions based on the session and media related information obtained from the AF via the Rx reference point, as well as information from the bearer over Gx. The CRF shall exchange the decision information with the TPF via the Gx interface.

The CRF also reports bearer events from the TPF to the AF.

4.3.2
Application Function (AF)

The Application Function provides information to the CRF, which the CRF can use for selecting the appropriate charging rules and policy control, and also for configuring some of the parameters for the rules. One example of an application function is the P-CSCF. The AF shall use the Rx reference point to exchange  information with the CRF.

4.4
Binding Mechanism

5
Policy and Charging control procedures
5.1
CRF
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AF
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Rx protocol
7
Rx Signalling Flows
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