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Start of 1st modified section

5.3
Service data flow filters and counting

This section refers to the filtering that identifies the service data flows that need to be charged individually (e.g. at different rates). Basic example: look for packets of one service, e.g. to and from a server A.

-
Separate filtering and counting can be applied for downlink and uplink. The service data flow filters are specified separately for the uplink and downlink direction.
Note:
A charging rule may provide information for a service data flow for one direction, or for both directions.
-
Different granularity for service data flow filters identifying the service data flow is possible e.g.

-
Filters based on the IP 5 tuple (source IP address, destination IP address, source port number, destination port number, protocol ID of the protocol above IP). Port numbers and protocol ID may be wildcarded. IP addresses may be wildcarded or masked by a prefix mask.
-
Special filters which look further into the packet, or require other complex operation (e.g. maintaining state) may be pre-defined in the TPF and invoked by the CRF using standardised means. Such filters may be used to support filtering with respect to a service data flow based on the transport and application protocols used above IP. This shall be possible for HTTP and WAP. This includes the ability to differentiate between TCP, Wireless-TCP according to WAP 2.0, WDP, etc, in addition to differentiation at the application level. Filtering for further application protocols and services may also be supported.

-
In the case of GPRS, the traffic plane function supports simultaneous independent filtering on service data flows associated with all, and each individual active PDP contexts; that is, primary and secondary PDP contexts, of one APN.
-
In case of no applicable filters for a service data flow, the TPF shall discard the packets for this service data flow. To avoid the TPF automatically discarding packets due to no applicable charging rules, the operator may define generic charging rules (with wild-carded packet filters) to allow for default charging for the packets that don’t match any other charging rule.
-
The service data flow filters and counting are applied by the TPF (the GGSN in the case of GPRS).
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Figure 5.1 – Relationship of service data flow, packet flow and service data flow filter
End of 1st modified section

Start of 2nd modified section

6.3.1
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.

Note:
The reuse of existing protocols over the Gi reference point for Gx shall be evaluated in stage 3.

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.
Indication of Bearer Service Termination (from TPF to CRF)

6.3.1.1
Initialisation and Maintenance of Connection

A single connection shall be established between each interworking CRF and TPF 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 detail specification of the connection establishment and maintenance is for specification in stage 3.

6.3.1.2
Request for Charging Rules (from TPF to CRF)

The TPF requests the charging rules to be applied:

· At bearer service establishment (PDP context establishment for GPRS) or,

· At bearer service modification (PDP context modification for GPRS) if the Event trigger is met, or
· At bearer service termination (PDP context deactivation for GPRS).
· 
The request must identify whether it is an initial request (primary context establishment for GPRS), or a subsequent request (i.e. for GPRS, a secondary PDP context establishment, or a PDP context modification). For an initial request for GPRS, the request shall include APN, PDP address information, and at least one of IMSI or MSISDN. Other relevant network and terminal information should also be included.

Editor’s Note: Where the relevant network and terminal information is defined is FFS (either in this TS or 32.xyz).

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 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.


6.3.1.3
Provision of Charging Rules (from CRF to TPF)

The CRF identifies the charging rules that are applicable to the TPF. The CRF then sends the charging rule information to the TPF.
The charging rule information represents the set of charging rules to be installed by the TPF, which can be one or a combination of the following:

· charging rule(s),

· identifier(s) for pre-defined charging rule(s),

· a single identifier for a set of pre-defined charging rules.
The provisioning may be a response to a Request for Charging Rules, or it may be unsolicited.

Provision of Charging Rule shall support cases where charging rules are to be installed, removed or modified in the TPF as well as cases where charging rules are neither installed nor removed nor modified in the TPF (only relevant in the response to a request for charging rules).


The Provision of Charging Rules shall include information about the instance it relates to (i.e. identifier for the relevant CRF/TPF instance), in addition, the Provision of Charging Rules may include charging rules, and the associated action indications (install, modify, remove).


6.3.1.4
Indication of Bearer Termination (from TPF to CRF)

The TPF indicates to the CRF that a bearer is terminated.
The bearer termination indication includes information to identify the instance 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.
End of 2nd modified section
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