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Background

TR 23.825 for IP flow based charging function so far deals with the architecture for the function, including the function elements and reference points. The functions over the Gx interface should be further investigated. 

Discussion

The TR currently describes the function and architectural requirements, the individual function elements, and the relevant reference points. The description of the reference points only provides a simple high level view of the functions over the reference point. In order to provide direction for the future stage 3 work, it is important to further describe the functions that occur over these reference points, starting with Gx.

The following functions exist over the Gx reference point:

1. Initialisation and maintenance of connection

2. Request for Charging Rules

3. Provision of Charging Rules

4. Termination of PDP context

5. Removal of Charging Rule

Initialisation and maintenance of connection

The CRF and the TPF must be able to discover the relevant interworking peer, and establish an application transport connection for their communication. Peer nodes could be configured, or a discovery mechanism could be used. Communication between a CRF and TPF pair should occur over a single application transport connection (e.g. a common TCP, SCTP connection can be used to exchange charging rule information for multiple users). 

The connection may be established directly between the relevant nodes. Alternatively, an operator may instead configure such connections to be routed via intermediate proxy or relay agents. 

Since it is critical for the TPF to be able to receive the relevant charging rule information from the CRF, a TPF may have a connection to more than one CRF node to support a failover facility. In order to support capabilities such as load balancing and change of role, it would be useful to support redirection of the connection.

At a failover, all messages which have not been successfully received by the peer are queued for transmission to the alternate node.

Charging Rules Request

At establishment of a PDP context, the TPF sends a request for the charging rules for the User. The request provides information to the CRF in order to determine the charging rules that apply. 

The request must identify the user, and the APN the user is connecting to. The request must identify whether or not it is a primary PDP context establishment (base charging rules must be provided), or a subsequent PDP context establishment.

The charging rule applied may be dependent on the specifics of the PDP context established. Therefore, the request includes information about the traffic class. The request also provides information about the TFT applicable for the PDP context, since this may be used in the decision for the charging rule to apply.

The charging rules request is also used when a PDP context is modified in relation to the information used for charging rules decisions (ie traffic class and/or TFT). The request must then indicate the PDP context being modified, and the modified information for the PDP context.

Provision of Charging Rules

The CRF sends the charging rule information to be applied in the TPF. This may occur as a response to a request for charging rules, or it may occur as a result of actions at the service level (e.g. changes to the subscriptions or services currently being accessed by the user).

The charging rule provision includes information about the “session” it relates to (i.e. an identifier for the relevant user/ PDP address/APN), charging mechanism (online/offline), volume- or time-based charging indication, termination action, charging key, service data flow filter(s) separately for uplink/downlink, and precedence. The charging rule may only contain data for a single direction.

The charging rule information may be fully specified over the Gx reference point, or may reference static information pre-configured in the TPF.

Termination of PDP context

When a PDP context is to be released from the TPF, an indication of termination of the PDP context is sent to the CRF. The CRF may then take action to change the charging rules applicable for that user. The PDP context termination provides information to identify the user and PDP context it relates to.

Removal of Charging Rule

The CRF sends an order to the TPF to remove one or more charging rules that have been previously installed. The user and the specific charging rule(s) to be removed must be identified.

Proposal

Based on the above, the following changes are proposed to TR 23.825.

First amended section

4.6
Charging models

When developing the charging solutions, the following charging models should be considered, even though the full solution to support the models may not be within the scope of this TR.

Shared revenue services shall be supported. In this case settlement for all parties shall be supported, including the third parties that may have been involved providing the services.

Charging models where service data flow charging depends on the volume of data or the duration of the session shall be supported, as well as those where service data flow charging depends on the time of day.

It shall be possible to restrict special rates to a specific service, e.g. allow the user to download a certain volume of data from one service for free, but this allowed volume is not transferable to other services.

In the case of online charging, and where information is available to enable service data flow packets to be associated with a specific PDP context, it shall be possible to perform rating and allocate credit depending on the characteristics of the resources allocated initially (in the GPRS case, the QoS of the PDP context).

The flow based bearer level charging can support dynamic selection of charging to apply. A number of different inputs can be used in the decision to identify the specific charging to apply. For example, a service data flow may be charged with different rates depending on what QoS is applicable. The charging rate may thus be modified when a bearer is created or removed, to change the QoS provided for a flow.

The charging rate or charging model applicable to a flow may also be changed as a result of a events in the service (eg insertion of a paid advertisement within a user requested media stream).
Next amended section

5.3.1.1
Gx reference point

The Gx reference point enables the use of service data flow based charging rules such as counting number of packets belonging to a rate category in the IP-Connectivity Network. This functionality is required for both offline and online charging.
The Gx reference point supports the following functions:

1. Initialisation and maintenance of connection

2. Request for Charging Rules (from TPF to CRF)
3. Provision of Charging Rules (from CRF to TPF)
4. Termination of PDP context (from TPF to CRF)
5. Removal of Charging Rules (from CRF to TPF)
Initialisation and Maintenance of Connection
A single connection shall be established between a CRF and TPF pair. The connection can be direct, or established via a relay/proxy node. A connection may be redirected to an alternate node. 
The relevant interworking peer nodes may be configured, or may be determined through a discovery mechanism. At a failover, commands which have not been successfully received shall be queued to the alternate peer.

The detail specification of the connection establishment and maintenance are for specification in stage 3.
Request for Charging Rules (from TPF to CRF)
At a bearer establishment/modification (PDP context establishment/modification for GPRS), the TPF requests the charging rules to be applied.
For a primary PDP context establishment for GPRS, the request must include IMSI, APN, and PDP address information. The request must identify whether it is an initial, or subsequent request.

An identifier is required to allow the specific instance in the TPF/CRF to be identified for subsequent data exchange. The identifier for the communication must be provided. 
The request must provide further information used for the charging rule selection. The request must have an identifier for the bearer for the user, 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 is for a bearer is modified, the TPF sends the request to the CRF indicating it is for a bearer modification, and providing the modified data.
Provision of Charging Rules (from CRF to TPF)
The CRF sends the charging rule information to be applied in the TPF. This may be a response to a Request for Charging Rules, or it may be unsolicited.
The charging rule provision includes information about the “user” it relates to (i.e. identifier for the relevant CRF/TPF instance), charging mechanism (online/offline), volume- or time-based charging indication, termination action, charging key, service data flow filter(s), and precedence.
The service data flow filters are specified separately for the uplink and downlink direction. 
Note: A charging rule may provide information for service data flows for one direction, or for both directions.

Termination of Bearer (from TPF to CRF)
The TPF indicates to the CRF that a bearer is terminated. 

The bearer termination includes information to identify the user it relates to (i.e. an identifier for the relevant CRF/TPF instance), and an indication of the bearer being removed (the PDP context in the case of GPRS). The termination also indicates if this is the last bearer for that TPF/CRF instance.
Removal of Charging Rules (from CRF to TPF)
The CRF sends an order to the TPF to remove one or more charging rules.

The charging rule removal identifies the user it relates to (i.e. an identifier for the relevant CRF/TPF instance), and further identifies the specific charging rules to be removed.
Editor’s note(i): The functional relationship of these Gx functions and the existing Go interface has to be studied and specified. In particular, the control of dynamic service data flow based policies is available in Release 5 through service-based local policy.

Editor’s note(ii): The functional relationship of the Gx function and further existing interfaces (e.g. the RADIUS-interface of the GGSN defined in TS 29.061) has to be studied and specified.
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