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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.
Next modified section
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 is matched against a service data flow filter, the packet matching process for that packet is complete, and the charging rule for that filter shall be applied.

Charging rules in this regard may be:

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

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

· Partially pre-defined within the TPF dynamically activated and completed by the CRF (e.g. dynamic charging rules for example for IMS service data flows, where the service data flow filter is dynamically identified for a pre-defined charging rule).

Editor's Note: The development of this option and its associated AVPs need more study.

· Pre-defined within the CRF (e.g. static charging rules that are provisioned dynamically over the Gx reference point).

· Dynamically defined and activated 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 defined 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 dynamically defined charging rule over the Gx reference point shall consist of a charging rule name, charging key (i.e. rating group), 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 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, etc.  See the AVPs in clauses 5.2 and 5.3.

Next modified section
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. For charging rules to be provisioned the CRF shall provide:

· References to charging rules statically configured at the TPF and the required actions, e.g. activation of  charging rules. This may include additional charging attributes to be included to the statically configured charging rules.

· References to charging rules previously notified by the CRF to the TPF and the required actions, e.g. modification of  charging rules.

· 'Fully formed' charging rules and the required actions, e.g. installation of a CRF constructed charging rules.

· A mixture of the above.

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. Similar methods shall be used for removing active charging rules from a bearer session. See the AVPs in clauses 5.2 and 5.3.

To include additional charging attributes to partially pre-defined charging rule or to provision a CRF defined charging rule, charging rule definition shall be used. If a charging rule with the same charging rule name already exists at the TPF, the charging rule definition shall update the current definition. 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. All attributes of a charging rule may also be overwritten by removing and installing the charging rule within a single message.

Next modified section
5.1
Protocol support

The Gx reference point shall be based on Diameter as specified in RFC 3588 [4] and Diameter Credit Control Application (draft-ietf-aaa-diameter-cc-06.txt) [8] except as modified by the defined Gx specific procedures and AVPs. Unless otherwise specified, the procedures (including error handling and unrecognized information handling) are unmodified. In addition to the AVPs defined within the clause 5.2, the existing Diameter AVPs are reused as specified in sub-clause 5.3. Diameter messages from the Diameter base application (RFC 3588 [4]) and DCC (draft-ietf-aaa-diameter-cc-06.txt [8]) are reused as specified in clause 6.

With regard to the Diameter protocol defined over the Gx reference point, the CRF acts as a Diameter server, in the sense that it is the network element that handles charging rule requests for a particular realm. The TPF acts as the Diameter Client, in the sense that it is the network element requesting charging rules.

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 clauses.

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 3GPP TS 29.209 and 3GPP TS 29.061.

Table 5.2 describes the Diameter AVPs defined for the Gx reference point, their AVP Code values, types, possible flag values and whether or not the AVP may be encrypted. The Vendor-Id header of all AVPs defined in the present document shall be set to 3GPP (10415). 
Table 5.2: Gx specific Diameter AVPs 

	
	AVP Flag rules (note 1)
	

	Attribute Name
	AVP Code
	Clause defined
	Value Type (note 2)
	Must
	May
	Should not
	Must not
	May Encr.

	Charging-Rule-Request
	
	5.2.1
	-
	M,V
	P
	
	
	Y

	Charging-Rule-Install
	
	5.2.2
	Grouped
	M,V
	P
	
	
	Y

	Charging-Rule-Remove
	
	5.2.3
	Grouped
	M,V
	P
	
	
	Y

	Charging-Rule-Definition
	
	5.2.4
	Grouped
	M,V
	P
	
	
	Y

	
	
	
	
	
	
	
	
	

	Charging-Rule-Base-Name
	
	5.2.6
	OctetString
	M,V
	P
	
	
	Y

	Charging-Rule-Name
	
	5.2.7
	OctetString
	M,V
	P
	
	
	Y

	
	
	
	
	
	
	
	
	

	Metering-Method
	
	5.2.9
	Enumerated
	M,V
	P
	
	
	Y

	Offline
	
	5.2.10
	Enumerated
	M,V
	P
	
	
	Y

	Online
	
	5.2.11
	Enumerated
	M,V
	P
	
	
	Y

	NOTE 1:
The AVP header bit denoted as 'M', indicates whether support of the AVP is required. The AVP header bit denoted as 'V', indicates whether the optional Vendor-ID field is present in the AVP header. For further details, see RFC 3588 [4].

NOTE 2: 
The value types are defined in RFC 3588 [4].



Next modified section
5.2.5
Void

Next modified section
5.2.8
Void


Next modified section
5.3
Gx re-used AVPs

The table 5.3 lists the Diameter AVPs re-used by the Gx reference point from existing Diameter Applications, reference to their respective specifications and short description of their usage within the Gx reference point. The AVPs from Diameter base protocol are not included. Where 3GPP Radius VSAs are re-used, they are translated to Diameter AVPs as described in draft-ietf-aaa-diameter-nasreq-17.txt [12]
Table 5.3: Gx re-used Diameter AVPs

	Attribute Name
	Reference
	Description

	3GPP-GPRS-Negotiated-QoS-Profile
	3GPP TS 29.061 [11]
	For GPRS the QoS of the PDP context

	3GPP-SGSN-MCC-MNC
	3GPP TS 29.061 [11]
	For GPRS the MCC and the MNC of the SGSN

	Called-Station-ID
	draft-ietf-aaa-diameter-nasreq-17.txt [12]
	The address the user is connected to. For GPRS the APN.

	CC-Request-Number
	draft-ietf-aaa-diameter-cc-06.txt [8]
	The number of the request for mapping requests and answers

	CC-Request-Type
	draft-ietf-aaa-diameter-cc-06.txt [8]
	The type of the request (initial, update, termination)

	CC-Sub-Session-Id
	draft-ietf-aaa-diameter-cc-06.txt [8]
	For GPRS each PDP context maps to a CC-Sub-Session-Id as specified in clause 6.

	Flow-Description
	3GPP TS 29.209 [10]
	Defines the service flow filter parameters for a charging rule

	Rating-Group
	draft-ietf-aaa-diameter-cc-06.txt [8]
	The charging key for the charging rule used for rating purposes

	Subscription-Id
	draft-ietf-aaa-diameter-cc-06.txt [8]
	The identification of the subscription (IMSI, MSISDN, etc)

	User-Equipment-Info
	draft-ietf-aaa-diameter-cc-06.txt [8]
	The identification and capabilities of the terminal (IMEISV, etc.) 


Next modified section
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 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 Capabilities-Exchange-Request and Capabilities-Exchange-Answer commands. The application identifier is allocated to each 3GPP vendor specific Diameter Application by IANA as described in the sub-clauses below. 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 2588 [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.

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 (one primary and zero or more secondary PDP contexts) 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.

6.1
Gx Application

Gx reference point shall use Diameter Gx Application as described in this chapter when the CRF functionality is implemented in a standalone device. The Auth-Application-Id for the Gx Application is xxx as allocated by IANA.

Editor's note: The application id needs to be allocated from IANA.

A Gx Application specific Auth-Application-Id is used together with the command code to identify the Gx Application messages.

Editor's Note: The current set of messages is not finally agreed. 


Next modified section
6.2
Gx over Gy Application

The Gx reference point shall use Diameter Gx over Gy Application as described in this chapter when the CRF functionality is co-located with the Online Charging System (OCS). The Auth-Application-Id for the Gx over Gy Application is xxx as allocated by IANA.

Editor's note: The application id needs to be allocated from 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.

The Gx over Gy Application is based on the Diameter Credit Control Application. The Gx specific and Gx re-used AVPs are used together with the Gy interface messages.  The Gx over Gy Application shall use Gx specific AVPs to fulfil the Gx specific requirements (charging rule provision) and, over the same message, Gy functionalities (credit authorization), as follows:

· When only charging rule provision is required the procedures and message content for Gx Application as specified in clause 6.1 shall apply.

· When only credit authorization is required the procedures and message content for Gy as specified in 3GPP TS 32.299 [9] shall apply.

· When credit authorization and charging rule provision are required simultaneously, these shall be executed with a single CCR-CCA message pair (e.g. credit authorization and request for charging rules) or RAR-RAA message pair (e.g. credit re-authorization request and unsolicited charging rule provisioning). The AVPs defined in Gy interface to satisfy the credit authorization requirements and the Gx specific and Gx re-used AVPs shall be both included in the Diameter messages as needed. In any case, the common AVPs shall be included only once within the same message.

End of modifications
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