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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 23125 [3]. The Gx reference point is for 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 this 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 this document.

Editor’s note: The current text in this specification represents work in progress. It is subject to change when the stage 2 specifications are further defined and analysed. In addition, the Diameter protocol is a working assumption at this 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: "3G Vocabulary".

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

[3]
3GPP TS 23.125: " Overall High Level Functionality and Architecture Impacts of Flow Based Charging "

[4]
IETF RFC 3588 “Diameter Base Protocol” 

[5]

IETF RFC 2234 “Augmented BNF for syntax specifications”

[6]
3GPP TS 33.210: "3G Security; Network Domain Security; IP Network Layer Security " 

[7]
3GPP TS 29.207 “Policy control over Go interface”
[kk]
3GPP 32.299: “Telecommunication management; Charging management; Diameter charging applications” 
3
Definitions, symbols and abbreviations

Editor’s note: This section is to be aligned with TS 23.125

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: The Application Function (AF) is an element offering applications using IP bearer resources. The AF is capable of communicating with the TPF to transfer dynamic charging rules related 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.
3.2
Abbreviations

For the purposes of the present document, the abbreviations as specified in 3GPP TR 21.905 [1] and the following abbreviations apply:

AF
Application Function

AVP
Attribute-Value Pair

CCF
Charging Collection Function

CGF
Charging Gateway Function

CRF
Charging Rules Function

GCID
GPRS Charging ID

ICID
IMS Charging Identifier

IM
IP Multimedia

IMS
IP Multimedia Core Network Subsystem

IMSI
International Mobile Subscriber Identity

OCS
Online Charging System

P-CSCF
Proxy-CSCF

PDGw
Packet Data Gateway

PLMN
Public Land Mobile Network

QoS
Quality of Service

SBLP
Service Based Local Policy

S-CSCF
Serving-CSCF 

SDF
Service Data Flow

SGSN
Serving GPRS Support Node

SIP
Session Initiation Protocol

TPF
Traffic Plane Function

UE
User Equipment

WAP
Wireless Application Protocol

WLAN
Wireless LAN

4.
Gx Reference Point

Editor’s note: This section is to be further aligned with TS 23.125. Some information already introduced within 23.125 may be replaced in this document by references, unless they serve to enhance the readability of this document.

4.1
Overview

The Gx reference point is used for provisioning service data flow based charging rules. The reference point is located between the Traffic Plane Function (TPF) and the Charging Rules Function (CRF), also known as Service Data Flow Based Charging Rules Function. The stage 2 level requirements for the Gx reference point are defined in 3GPP TS 23.125 [3]. 

4.2
Charging Rules

4.3
Functionality of the Gx reference point 

Editor’s note: The key functionality of the Gx interface is to be defined here. 

4.3.1
Initialisation and maintenance of connection 

The initialisation and maintenance of the connection between each interworking CRF and TPF pair is defined by the underlying protocol. Establishment and maintenance of connections between Diameter nodes is described in [4].

4.3.2
Request for charging rules from the TPF

4.3.3
Provision of charging rules from the CRF

4.3.4
Indication of bearer termination (from TPF to CRF)

5.
Gx Protocol

5.1
Protocol support

Editor’s note: The general Gx interface protocol aspects are to be defined here.

5.2
Gx specific AVPs 

Editor’s note: The Gx reference point specific AVPs that are supported by all Diameter implementations that conform to this specification are to be defined here in subclauses.
Editor’s note: Alignment to and re-use of the existing and currently developed 3GPP Diameter AVPs should later be considered, especially those specified in TS 29.209 and 29.061
6.
Diameter Credit Control messages to convey the Gx specific AVPs
To fulfil the requirements and functionalities of the Gx reference point, a set of AVPs has been defined in the present specification. These can be used within DIAMETER Credit Control interface as requested by the operator specific configuration. 
DCC messages used to carry the AVPs at bearer establishment or modification from the GGSN to the CRF (and back) are the pair Credit Control Request/Answer (CCR-CCA) as defined in DIAMETER Credit Control [68].
Diameter messages used to carry the AVPs at bearer service termination from the GGSN to the CRF (and back) are the pair Credit Control Request/Answer (CCR-CCA) as defined in DIAMETER Credit Control [68].
DIAMETER messages used to carry the AVPs for unsolicited provision (push information) from CRF to TPF are the pair Re-Authorisation Request/Answer (RAR-RAA) as defined in DIAMETER base protocol [67].
Editor’s Note: The unsolicited provision can be done directly including the charging rule specific AVPs in the RAR, or the RAR/RAA triggers a CCR/CCA where the charging rules are going to be provisioned. This needs to be discussed.
Editor’s Note: the pair Abort Session Request/Answer (ASR-ASA) as defined in DIAMETER base protocol [67] can be used for push information if there is a case for charging rules input at Abort Session Request from server.
In the GPRS case, the association between PDP sessions and Diameter Credit Control session is done in a one-to-one basis (i.e. 1 PDP session= 1 DCC session), and each PDP context will map to a Diameter sub-session (i.e. 1 PDP context = 1 DCC sub-session). The release of the last PDP Context will be indicated by release of the whole DCC session, whereas release of a single PDP Context, with others remaining, would be indicated by release of just the sub-session corresponding to that PDP Context.
6.1 Request of charging rules from the TPF
At 
a bearer establishment/modification (PDP context establishment/modification for GPRS), the TPF sends a CCR message including the necessary information for charging rule selection. This includes the APN, PDP address information, at least one of IMSI or MSISDN and other relevant network and terminal information. The request shall include an identifier for the bearer, the QoS information, and flow identifier information allocated to the bearer. For GPRS, this information would include the traffic class, and the TFT. Where the charging rule selection data for a bearer is modified, the TPF sends the request to the CRF indicating the modified data. (See TS 23.125 [3])
Existing DIAMETER capabilities shall identify the TPF/CRF connection, and the specific instance of the TPF/CRF connection for subsequent data exchange, as well as the type of instance (initial request or subsequent request).

The CRF shall identify the Charging Rules to be applied based on that information supplied by the TPF, that can be classified as:

· User identity (IMSI or MSISDN)
· Network identity 
· Service Request (for GPRS this includes APN, QoS, TFT)

The above information is carried in a CCR message of the DCC protocol. Credit-Control-Request as defined in IETF DCC [xx] applies, and the Gx specific needs are satisfied through the use of the following specific AVPs: 
Table 6-1: List of the Gx specific AVPs sent in CCR message by the TPF and used by the CRF to identify Charging Rules

	AVP
	Information
	Reference

	Called-Station-ID
	APN
	TS 29.061        section 16.4.1

	Calling-Station-ID
	User identity (MSISDN)
	TS 29.061        section 16.4.1

	3GPP-IMSI
	User identity (IMSI)
	TS 29.061 section 16.4.7

	3GPP-GPRS-Negotiated-QoS-Profile
	QoS
	TS 29.061 section 16.4.7

	3GPP-GGSN-Address
	GGSN identification (IPv4)
	TS 29.061 section 16.4.7

	3GPP-GGSN-MCC-MNC
	Network identification of the GGSN
	TS 29.061 section 16.4.7

	3GPP-GGSN-IPv6-Address
	GGSN identification (IPv6)
	TS 29.061 section 16.4.7

	3GPP-SGSN-Address
	SGSN identification (IPv4)
	TS 29.061 section 16.4.7

	3GPP-SGSN-MCC-MNC
	Network identification of the SGSN
	TS 29.061 section 16.4.7

	3GPP-SGSN-IPv6-Address
	SGSN identification (IPv6)
	TS 29.061 section 16.4.7

	3GPP-IMEISV
	User identification 
	TS 29.061 section 16.4.7

	NOTE 1:sub-attributes of the Radius 3GPP Vendor-Specific attribute are coded as individual AVPs as described in Diameter Credit Control [68]

	NOTE 2: The AVPs listed here only need to be included once, therefore, if they are already part of a Gy message do not need to be repeated.


Editor’s note: APN, user and network identification AVPs which have been provided at Primary PDP Context establishment need not be provided again at Secondary PDP Context establishment. This working assumption requires coordination with SA5 for Gy.

6.2  Provision of charging rules from the CRF
The CRF identifies the charging rules that are applicable to the TPF. The CRF then sends the charging rule information to the TPF to be installed (or removed)
The provisioning may be a response to a Request for Charging Rules, or it may be unsolicited.

The charging rule provision includes information about the instance it relates to (i.e. identifier for the relevant CRF/TPF instance), charging mechanism (online/offline), volume- or time-based charging indication, charging key, service data flow filter(s), and precedence.

The service data flow filters are specified separately for the uplink and downlink direction. 

The above information is carried in a CCA message of the DCC protocol. Credit-Control-Answer as defined in IETF DCC [xx] applies, and the Gx specific needs are satisfied through the use of the following specific AVPs: 

Editor’s note: alternatively these AVPs can be sent in a RAR message in the event of an unsolicited provision. How RAR is to be used is FFS: direct transport of the specific AVPs within RAR or the RAR triggers the CCR-CCA exchange. 
Table 6-2: List of the Gx specific AVPs sent in a CCA message by the CRF and used for providing Charging Rules to the TPF.
	AVP
	Description
	Message
	Reference

	Charging-Rule-Install
	Charging rules to be installed
	Credit Control Answer (CCA),


	TS 29.210

5.2.2

	Charging-Rule-Remove
	Charging rules to be removed
	Credit Control Answer (CCA),

	TS 29.210 5.2.3

	Charging-Rule-Definition
	Uniquely identifies the charging rule for a service flow.
	Credit Control Answer (CCA), 


	TS 29.210 5.2.4


NOTE: The content of these grouped AVPs is detailed in clause 5.2
6.3  Indication of bearer termination

The release of the last PDP Context will be indicated by release of the whole DCC session, whereas release of a single PDP Context, with others remaining, would be indicated by release of just the sub-session corresponding to that PDP Context.






�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least three digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


�PAGE \# "'Page: '#'�'"  �� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/� .�The list is also included in a MS Excel file included in the zip file containing the CR cover sheet template.


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2002.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report � HYPERLINK "http://www.3gpp.org/ftp/Specs/archive/21_series/21.900/" ��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. correction).


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.


�PAGE \# "'Page: '#'�'"  �� This is an example of pop-up text.





CR page 2

