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Start of 1st modified section

5.2
Charging rules

Charging rules contain information that allow for filtering of traffic to identify the packets belonging to a particular service data flow, and allow for defining how the service data flow is to be charged. The following apply to charging rules:
-
The charging rules for bearer charging are defined by the operator.

-
These charging rules are made available to the Traffic Plane function for both offline and online charging.

-
Multiple charging rules are supported simultaneously per user.

-
Filtering information within a charging rule is applied through filtering functionality at the Traffic Plane Function to identify the packets belonging to a particular service data flow.

-
Charging rules with dynamically provisioned filtering information (i.e. made available to the Traffic Plane Function) are supported in order to cover IP service scenarios where the filtering information is dynamically negotiated (e.g. negotiated on the application level (e.g. IMS)).

-
Pre-defined charging rules stored in the TPF are supported. The charging rule identifiers of the pre-defined charging rules shall be different from the charging rule identifiers allocated by the CRF.
-
Elements of charging rules may be statically configured at the Traffic Plane Function, or dynamically provisioned.

Note-i:
The mechanism to support use of elements statically pre-defined in the TPF (e.g. filter information) is for stage 3 development.

Note-ii:
The stage 3 development may also evaluate providing an optimisation to support dynamic provisioning of an entire charging rule pre-defined in the TPF.

-
Pre-defined filters that are part of the pre-defined charging rules may support extended capabilities, including enhanced capabilities to identify packets associated with application protocols.

-
There may be overlap between the service data flow filter information of charging rules that are applicable. Overlap can occur between:

-
multiple pre-defined charging rules in the TPF;

-
multiple charging rules from the CRF;

-
charging rules pre-defined in the TPF and rules from the Service Data Flow Based Charging Rules Function, which can overlay the pre-defined rules in the TPF.

The precedence identified with each charging rule shall resolve all overlap between the charging rules. When overlap occurs between a dynamically allocated charging rule and a pre-defined charging rule at the TPF, and they both share the same precedence, then the dynamically allocated charging rule shall be used.
Note:
It’s operators’ responsibity to ensure that overlap between the pre-defined charging rules can be resolved based on precedence of each pre-defined charging rule in the TPF. It’s CRF’s responsibity to ensure that overlap between the dynamically allocated charging rules can be resolved based on precedence of each dynamically allocated charging rule.
-
Charging rules contain information on:

-
How a particular service data flow is to be charged: online, offline or neither;

-
In case of offline charging whether to record volume- or time-based charging information or both;

-
Charging key;

-
Service data flow filter(s);

-
Precedence (used at the TPF to determine the order in which charging rules shall be applied to a service data flow);

-
Charging rule identifier (used between CRF and TPF for referencing charging rules);

-
Application Function Record Information.

-
Event triggers and/or CCF/OCS addresses are associated with all charging rules for a user and IP network connection.
-
The charging rule identifiers allocated by the CRF shall be unique for a CRF/TPF instance.
-
The Application Function Record information (e.g. ICID and flow ID(s)) is included in the charging rule, and in subsequently generated charging information generated as a result of the rule, if it is provided by an Application Function and the rule filters are based on the Application Function provided information. It should be noted that, in order to associate a single Application Function Record with specific counts/credits, it is necessary that new counts/credits be generated for the user by the TPF each time the AF generates new Application Function Record information.
-
Once the charging rule is determined it is applied to the service data flow at the Traffic Plane Function and packets are counted and categorised per the rule set in the charging rule.

-
Separate charging rules can be provided for downlink and uplink.

-
Charging rules can be configured for both user initiated and network initiated flows.

-
Charging rules that were provided by the CRF and established for a bearer can be modified by the CRF later on, e.g. for a previously established PDP context in the GPRS case, based on specific events (e.g. IM domain events or GPRS domain events, credit control events). Apart from the charging rule identifier and the charging method (online, offline, neither) all parts of a charging rule may be modified. The TPF shall interact with the charging systems in case one or more of the following parts (that are relevant for the charging system) of a charging rule are modified: 
-
whether to record volume- or time-based charging information or both;

-
the charging key;

-
the application function record information. 
-
Different charging rules can be applied for different users.
-
The same charging rule can be applied for multiple users.
-
Different charging rules can be applied based on the location of the user (e.g. based on identity of the roamed to network).

-
Charging rule assignment can occur at bearer service establishment, modification and termination. For GPRS, charging rule assignment can occur at PDP context activation, modification and deactivation.
-
For GPRS, the charging rules can be dependent on the APN used.

End of 1st modified section

Start of 2nd modified section

7.2.2
Bearer Service Modification

7.2.2.1
General

According to the Event triggers and Re-authorisation triggers, Bearer Service Modification may trigger the TPF to signal the CRF that a bearer has been modified and/or trigger the TPF to request re-authorisation (for online).

7.2.2.2
Bearer Service Modification in case of offline charging
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Figure 7.2a: Bearer Service Modification triggered Charging Rule Request

1.
The TPF receives a request to modify a bearer service. For GPRS, the GGSN receives an Update PDP context request.

2.
The TPF uses the event triggers in order to determine whether a request for charging rules is required

3.
The TPF requests the applicable charging rules indicating a bearer modification, and provides relevant input information for the charging rule selection.

4.
The CRF determines the charging rules to be provisioned, based on information available to the CRF (e.g. information may be available from the AF as described in 7.1 and the new information received from the TPF). Charging rules may need to be installed, and/or removed, and/or modified.

5.
The CRF provides the charging rule information to the TPF. This message is flagged as the response to the TPF request.

6.
The TPF performs charging rule actions as indicated, i.e. installing, modifying or removing charging rules.

7.
The TPF continues with the bearer service modification procedure.

Note-i:
In the case of GPRS, the modification of the bearer service may also be initiated by other nodes such as the SGSN.
Note-ii:
The TPF shall wait for the charging rules installation before accepting the Bearer modification, as shown in figure 7.1.
7.2.2.3
Void

7.2.2.4
Bearer Service Modification in case of online charging
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Figure 7.2c: Bearer Service Modification in case of online charging

1.
The TPF receives a request to modify a bearer service. For GPRS, the GGSN receives an Update PDP context request.

2.
The TPF uses the event triggers in order to determine whether a request for charging rules is required.
3.
The TPF requests the applicable charging rules indicating a bearer modification, and provides relevant input information for the charging rule selection.

4.
The CRF determines the charging rules to be provisioned, based on information available to the CRF (e.g. information may be available from the AF as described in 7.1 and the new information received from the TPF) Charging rules may need to be installed, and/or removed, and/or modified.

5.
The CRF provides the charging rule information to the TPF. This message is flagged as the response to the TPF request.

6.
The TPF performs charging rule actions as indicated, i.e. installing, modifying or removing charging rules.

7.
The TPF identifies whether the bearer modification matches the re-authorisation trigger(s) of any charging rule that has neither been installed nor removed in step 6.

8.
The TPF interacts with the OCS if the set of charging rules has changed or if the bearer modification matches re-authorisation trigger(s) of any charging rule in the step 7. The TPF requests credit for any newly installed charging rule, and provides relevant input information for the OCS decision. The TPF returns the remaining credit of any removed charging rule. The TPF returns the unused credit(s) for any charging rule(s) applicable for re-authorisation or subject to modification relevant for the charging system and requests re-authorisation of their credits.

9.
The OCS answers to the TPF providing credits.

10.
If credit is available at least for one charging rule, the TPF accepts the bearer modification.
Note:
In the case of GPRS, the modification of the bearer service may also be initiated by other nodes such as the SGSN.

End of 2nd modified section

Start of 3rd modified section

7.3
Provision of Charging Rules triggered by other event to the CRF
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Figure 7.4: Provision of Charging Rules due to external or internal Trigger Event

1
The CRF receives a trigger event, with relevant information related to the event. One example event is an AF interaction as described in 7.1.

2
The CRF determines the charging rules to be provisioned, based on information available to the CRF (e.g. information may be available from the AF as described in 7.1 and the new information received from the trigger). Charging rules may need to be installed, and/or removed, and/or modified.

3
If required, the CRF provisions the charging rules to the TPF.

4
The TPF performs charging rule actions as indicated, i.e. installing, modifying or removing charging rules.
5
In case of online charging, the TPF requests credit for any newly installed charging rule from the OCS, and provides relevant input information for the OCS decision. The TPF returns the remaining credit of any removed charging rule. The TPF also returns the remaining credit and requests re-authorization of credit for any charging rule that was subject to a modification relevant for the charging system.
6
In case of online charging, the OCS provides the credit information to the TPF and may provide re-authorisation triggers for each of the credits.
End of 3rd modified section
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