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<< First changed clause >>

5.6
Termination Action
The Termination Action applies only in case of online charging. The termination action indicates the action, which the Traffic Plane Function should perform when the credit for the charging key has expired.

The defined termination actions include:

-
Allowing the packets corresponding to a terminated service data flow to pass through;
-
Dropping the packets corresponding to a terminated service data flow as they pass through the Traffic Plane Function;

-
Indicating to the TPF that the default termination behaviour shall be used; 

-
The re-directing of packets corresponding to a terminated service data flow to an application server (e.g., defined in the termination action).

Note:
such a re-direction may cause an application protocol specific asynchronous close event and application protocol specific procedures may be required in the UE and/or Application Function in order to recover, e.g., as specified in RFC 2616 for HTTP.

The default termination behaviour for all terminated service data flows without a specific Termination Action shall be pre-configured in the TPF according to operator’s policy. For instance, the default behaviour may consist of allowing packets of any terminated service data flow to pass through the TPF.

The OCS may provide a Termination Action for each charging key over the Gy interface. Any previously provided Termination Action may be overwritten by the OCS.
Note:
A Termination Action remains valid and shall be applied by the TPF until all the corresponding charging rule of that charging key is removed or the user and IP network connection is removed (for GPRS when the last PDP context is removed).
In case the OCS intends to provide Termination Action, it shall send it to the TPF before the credit for the charging key is exhausted; otherwise pre-configured default termination behaviour will be performed.
The Termination Action may trigger other procedures, e.g. the deactivation of a PDP context or the termination of a WLAN session.
<< Next changed clause >>

5.7
Re-authorisation and Event Triggers

Re-authorisation applies to online charging. For each charging key, the TPF receives re-authorisation trigger information from the OCS which determines when the TPF should perform a re-authorisation. The re-authorisation trigger detection will cause the TPF to request re-authorisation of the credit in the OCS. It shall be possible for the OCS to apply re-authorisation of credit in case of particular events, e.g. credit authorisation lifetime expiry, idle timeout, charging key is changed, GPRS events such as SGSN change, QoS changes, RAT type change.

Event triggers apply to both offline and online charging. The event triggers are provided by the CRF to the TPF using Provision Charging Rule procedure. Event triggers are associated with all charging rules for a user and an IP network connection. Event triggers determine when the TPF shall signal to the CRF that a bearer has been modified or a specific event has been detected.

Event triggers include GPRS events such as SGSN change, QoS change, RAT type change, TFT change.

Event triggers apply after initial bearer establishment.

Bearer modifications which do not match an event trigger shall cause no action at the TPF.
<< Next changed clause >>

7.2.1
Bearer Service Establishment
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Figure 7.1:
Bearer Service Establishment in case of offline charging

1
The TPF receives a request to establish a bearer service. For GPRS, this is the GGSN that receives a Create PDP context request for a primary or secondary PDP context.

2
The TPF requests the applicable charging rules, and provides relevant input information for the charging rule selection.

3
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. In addition, the CRF also determines which event triggers shall be monitored by the TPF.

4
The CRF provides the charging rules and associated event triggers (if available) to the TPF. This message is flagged as the response to the TPF request.

5
The TPF performs charging rule actions as indicated, i.e. installing charging rules. During establishment of the initial bearer service the TPF also installs any pre-defined charging rules.

6
The TPF continues with the bearer service establishment procedure.

The TPF shall wait for the charging rules installation before accepting the Bearer establishment as shown in figure 7.1.

In case of online charging, in order to allow for Bearer establishment control upon credit check, the TPF shall wait for the credit control information before accepting the Bearer establishment as shown in figure 7.2.
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Figure 7.2: Bearer Service Establishment in case of online charging

1.
The TPF receives a request to establish a bearer service. For GPRS, this is the GGSN that receives a Create PDP context request for a primary or secondary PDP context.

2.
The TPF requests the applicable charging rules, and provides relevant input information for the charging rule decision.

3.
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. In addition, the CRF also determines which event triggers shall be monitored by the TPF.

4.
The CRF provides the charging rules and associated event triggers (if available) to the TPF. This message is flagged as the response to the TPF request.

5.
The TPF performs charging rule actions as indicated, i.e. installing charging rules. During establishment of the initial bearer service the TPF also installs any pre-defined charging rules.

6.
The TPF requests credit for any charging key of the established charging rules (either already established or newly installed) from the OCS, and provides relevant input information for the OCS decision. 
7.
The OCS provides the credit information to the TPF and may provide re-authorisation triggers for each of the credits.

8.
If credit is available at least for one charging key, the TPF accepts the bearer service establishment. If no credit is available, the TPF rejects the bearer service establishment.

Note:
Further details of the credit control mechanism are expected to be specified by Stage 3.

<< Next changed clause >>

7.2.2.4
Bearer Service Modification in case of online charging


[image: image3.wmf] 

1. Modify Bearer Serv Req

 

10

. Modify Bearer Serv Accept

 

UE

 

CRF

 

TPF

 

3

. Request charging rules

 

5

. Provision Charging Rules

 

OCS

 

2. Use event triggers to 

det

ermine whether to 

request charging rules

 

8

. Credit 

request and 

re

-

authorisation request

 

9

. Credit 

response and 

re

-

authorisation response

 

7

. Identify whether 

modification triggers 

re

-

authorisation

 

6

. 

Perform

 charging 

rule

 actions

 

4

. Identify charging 

rules to apply

 


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 chargingkey, which belongs to charging rules that have neither been installed nor removed in step 6.

8.
The TPF interacts with the OCS if the set of charging keys has changed or if the bearer modification matches re-authorisation trigger(s) of any charging key in the step 7. The TPF requests credit for any new charging key, and provides relevant input information for the OCS decision. The TPF returns the remaining credit of any charging key for which the last charging rule has been removed (i.e. there is no longer a charging rule with this charging key). The TPF returns the unused credit(s) for any charging key(s) applicable for re-authorisation 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.

<< Next changed clause >>

7.2.3
Bearer Service Termination
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Figure 7.3: Bearer Service Termination in case of offline charging

1
The TPF receives a request to remove a bearer service. For GPRS, this is the GGSN that receives a delete PDP context request.

2
The TPF indicates that a bearer (for GPRS, a PDP context) is being removed and provides relevant input information for the charging rule selection.

3
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 removed.

4
The CRF provides the charging rule information to the TPF. This message is flagged as the response to the TPF request.

5
The TPF performs charging rule actions as indicated, i.e. removing charging rules.

6
The TPF continues with the bearer service removal procedure.

Note:
In the case of GPRS, the bearer service termination procedure may also be initiated by other nodes such as the SGSN.

The bearer service termination procedure can proceed in parallel with the indication of bearer termination.
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Figure 7.3a: Bearer Service Termination in case of online charging

1.
The TPF receives a request to remove a bearer service. For GPRS, this is the GGSN that receives a delete PDP context request.

2.
The TPF indicates that a bearer (for GPRS, a PDP context) is being removed and provides relevant input information for the charging rule decision.

3.
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.

4.
The CRF provides the charging rule information to the TPF. This message is flagged as the response to the TPF request.

5.
The TPF performs charging rule actions as indicated, i.e. removing charging rules.

6.
The TPF returns the remaining credit of every charging key to the OCS.

7.
The OCS acknowledges the report to the TPF.

8.
The TPF continues with the bearer service removal procedure.

The bearer service termination procedure can proceed in parallel with the final usage reporting.

Note:
Further details of the credit control mechanism are expected to be specified by Stage 3.
<< Next changed clause >>

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 newcharging key from the OCS, and provides relevant input information for the OCS decision. The TPF returns the remaining credit of any charging key for which the last charging rule has been removed (i.e. there is no longer a charging rule with this charging key).

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 changed clause >>
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