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1. modified Clause

3
Definitions, symbols and abbreviations

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. 
2. modified Clause

4.2
Charging Rules

Charging rules determine how service data flows are identified and charged. The TPF shall apply charging rules by evaluating received packets against service data flow filters. When a packet matches a service data flow filter, the packet matching process for that packet is completed, and the charging rule for that filter shall be applied.

Charging rules may be:

-
Pre-defined and active within the TPF (e.g. default rules that are configured within the TPF).

-
Pre-defined within the TPF but not active (e.g. charging rules that are activated dynamically via provisioning over the Gx reference point).

-
Pre-defined within the CRF and provided by the CRF (charging rules that are provisioned dynamically over the Gx reference point).

-
Dynamically generated and provided by the CRF (e.g. dynamic charging rules for example for IMS peer to peer service data flows, where both the service data flow filter and the charging rule are identified dynamically).

NOTE:
Whether the charging rule is pre-defined or dynamically generated by the CRF does not impact the procedures at the Gx reference point. 

-
Pre-defined rules within the TPF may be grouped allowing CRF to dynamically activate a set of rules over the Gx reference point.

A charging rule shall consist of a charging rule name, charging key (i.e. rating group), service identifier, service flow filter and other charging parameters. The charging rule name shall be used to reference to a charging rule in the communication between the TPF and the CRF. The service identifier shall be used to identify the service or the service component the service data flow relates to. The service flow filter shall be used to select the traffic for which the charging rule applies. The charging parameters define whether online and offline charging interfaces are used, what is to be metered in offline charging, what is the precedence of the charging rule, on what level the TPF shall report the usage related to the charging rule, etc. For different charging rules with overlapping service data flow filter, the precedence of the charging rule determines which of these charging rules is applicable. Charging rule also includes Application Function record information for enabling charging correlation between the application and bearer layer if the Application Function has provided this information via the Rx interface. For IMS this includes the IMS Charging Identifier (ICID) and flow identifiers. See the AVPs in clauses 5.2 and 5.3.

3. modified Clause

4.3.2
Request for charging rules from the TPF

The TPF shall indicate, via the Gx reference point, a request for charging rules in the following instances.

1)
At bearer establishment:


The TPF shall supply user identification and other attributes to allow the CRF to identify the charging rules to be applied. The other attributes shall include the type of the radio access technology (e.g UTRAN, GERAN, WLAN) and the UE IP address. For GPRS, information about the user equipment (e.g. IMEISV), QoS negotiated, SGSN Address, SGSN country and network codes, APN, TFT and indication if the bearer is used as IMS signalling PDP context shall be provided.

2)
At bearer modification if an Event trigger is met:


The TPF shall supply those attributes that have changed within the charging rule request. The bearer attributes that have been modified since the last request are required items. 

3)
When the specific event of the Event trigger is detected:

The TPF shall supply those attributes that have changed within the charging rule request. The attributes that have been modified since the last request are required items.

NOTE:
For GPRS the same procedures are applied to both primary and secondary PDP context establishments.

4. modified Clause

6
Gx Messages

Gx Messages are carried within the Diameter Application(s) described in the sub-clauses below. These Applications are defined as vendor specific Diameter applications, where the vendor is 3GPP. The vendor identifier assigned by IANA to 3GPP (http://www.iana.org/assignments/enterprise-numbers) is 10415.

The TPF and the CRF shall advertise the support of the 3GPP vendor specific Diameter Application for the Gx Application and/or the Gx over Gy Application by including the value of the appropriate application identifier(s) in the Capabilities-Exchange-Request and Capabilities-Exchange-Answer commands as specified in RFC 3588 [4], i.e. as part of the Vendor-Specific-Application-Id AVP. The Capabilities-Exchange-Request and Capabilities-Exchange-Answer commands are specified in the Diameter Base Protocol.

Existing Diameter command codes from the Diameter base protocol RFC 3588 [4] and the Diameter Credit Control Application (draft-ietf-aaa-diameter-cc-06.txt) [8] are used with the Gx specific AVPs specified in clause 5.2. The Diameter Credit Control Application AVPs and AVPs from other Diameter applications that are re-used are defined in clause 5.3. Due to the definition of these commands there is no possibility to skip the Auth-Application-Id AVP and use the Vendor-Specific-Application-Id AVP instead. Therefore the Gx application identifier shall be included in the Auth-Application-Id AVP.

In the GPRS case, the association between the PDP sessions and the Diameter Credit Control sessions shall be done in a one-to-one basis (i.e. 1 PDP session = 1 DCC session), and each PDP context  shall map to a Diameter sub-session (i.e. 1 PDP context = 1 DCC sub-session). The release of the last PDP Context shall be indicated by the release of the whole DCC session, whereas release of a single PDP Context, with others remaining, shall be indicated by the release of the sub-session corresponding to that PDP Context.

5. modified Clause

6.2
Gx over Gy Application

The Gy protocol is specified as online charging application in in 3GPP TS 32.299 [9] and TS 32.251 [13]

The Gx over Gy Application allows to combine in a single message exchange (e.g. CCR-CCA) the Gx functionality of charging rule provisioning, and the Gy functionality of credit control for service data flow based online charging. This allows creating synergies and signalling savings in case the CRF and the OCS are collocated. 

The Diameter Gx over Gy Application as described in this Clause should be used when the CRF functionality is co-located with the Online Charging System (OCS) and both are connected to the TPF via a single interface that comprises the Gx and Gy reference points. The Auth-Application-Id for the Gx over Gy Application is 16777225 as allocated by IANA.

A Gx over Gy Application specific Auth-Application-Id is used together with the command code to identify the Gx over Gy Application messages. AVPs included within the Gy Service-Information AVP do not need to be included once more on command level, as specified for the Gx application.

For the Gx over Gy Application the association between the bearers and the Diameter Credit Control sessions shall be done in a one-to-one basis. In the GPRS case, each PDP context (no matter if it has been established by a primary or secondary PDP context establishment) shall map to a Diameter session. The release of a PDP Context shall be indicated by the release of the related DCC session. 

NOTE:
Note that in the Gx Application DCC sub-sessions are used, however in the Gx over Gy Application only DCC sessions are used in alignment with the Gy online charging Application.
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