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Introduction

In the current TS 23.125 v6.1.0, there are two kinds of triggers in the TPF, one is Event triggers, which applies to online and offline charging. Event triggers are provided by the CRF to the TPF using Provision Charging Rule, and it determines when the TPF shall inform the CRF that a bearer has been modified or a specific event has been detected. Another is Re-authorisation triggers, which only applies to on-line charging. Re-authorisation triggers determine when the TPF should request re-authorisation of the credit in the OCS.
The specified Event triggers are: GPRS events such as SGSN change, QoS change, RAT type change, TFT change.

The specified Re-authorisation triggers are: credit authorisation lifetime expiry, idle timeout, charging rule is changed, GPRS event such as SGSN change, QoS changes, RAT type change.

Discussion

The current specification does not describe the TPF how to obtain the Re-authorisation triggers. Huawei and China Mobile think there are two provision methods of Re-authorisation triggers.
1. Re-authorisation triggers are provided by the OCS. 
In this provision, the OCS provides Re-authorisation to the TPF for online charging, CRF provides Event triggers to TPF for online and offline charging. TPF monitors the Re-authorisation triggers and Event triggers respectively. 

In some cases, the Event triggers and Re-authorisation triggers may be overlapped, such as some GPRS events, in this case a bearer modification may trigger Re-authorisation and charging rule request simultaneously. According to the current specification, the TPF shall report the detected bearer modification to the OCS and CRF separately. However, when the CRF receives the reported event and determines the charging rule shall be changed, e.g. the charging rate is changed, it sends Provision Charging Rule with modify action in order to ask TPF to update the charging rule. Upon receipt the changed charging rule, the charging rule changed trigger is detected, and the TPF shall initiate a re-authorisation of the credit in the OCS again. Thus, the first Re-authorisation for the bearer modification is redundant.
To solve this problem, an enhancement of this provision method is the TPF has logic inside. In case the TPF receives a bearer modification, firstly the TPF determines whether the bearer modification matches the event triggers, if yes, the TPF shall report the bearer modification as a triggered event to the CRF. After getting the feedback from the CRF, i.e. receiving the Provision Charging Rule from CRF, the TPF determines whether the Re-authorisation trigger of charging rule changed is detected, if the charging rule is changed and the re-authorisation of credit is needed, the TPF further determines whether the bearer modification matches re-authorisation trigger, if yes, the TPF sends credit request basing on the modified charging rule and/or the modified bearer.

The following figure shows the CRF and OCS provide Event triggers and Re-authorisation triggers to the TPF respectively.
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Figure1. CRF and OCS provide Event triggers and Re-authorisation triggers respectively
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, and/or removed, and/or modified. In addition, the CRF also determines which Event triggers should 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, and monitors the event triggers.

6.
The TPF requests credit availability to the OCS, and provides relevant input information for the OCS decision.

7.
The OCS provides the credit response to the TPF with the credit information and Re-authorisation triggers should be monitored. Then the TPF monitors the received Re-authorisation triggers. 
8.
If credit is available at least for one charging rule, the TPF accepts the bearer service establishment. If no credit is available, the TPF rejects the bearer service establishment.

In case of an Event trigger overlaps to a Re-authorisation trigger, the following figure shows bearer modification triggers Re-authorisation and charging rule request simultaneously.
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Figure2.  Bearer modification triggers Re-authorisation and charging rule request simultaneously
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.

7
If the charging rule is changed, the TPF determines whether the changed charging rule triggers re-authorisation of credit, then the procedure goes to step 8. Otherwise, if the charging rule is not changed, the procedure goes to step 8 directly.

8
The TPF determines whether the bearer modification triggers re-authorisation of credit. If yes, the procedure shall be continued as described in step 9. If no, the TPF determines in step 7 whether the re-authorisation of credit is needed. If in step 7 the re-authorisation of credit is needed, the procedure shall be continued as described in step 9. Otherwise, the step 9 and step 10 are skipped.  

9
The TPF returns the unused credit(s) for the charging rule(s) and request re-authorisation in the OCS. If the re-authorisation of credit is needed as determined in step 7, the changed charging rule shall be included in the credit request. Furthermore, if the re-authorisation of credit is needed as determined in step 8, the triggered bearer modification also shall be include in the credit request. 
10
The OCS answers to the TPF.

11
The TPF continues with the bearer service modification procedure.
2. Re-authorisation triggers are merged into the Event triggers. 
In this provision, all Re-authorisation triggers are included in the Event triggers and provided by the CRF, only the Event triggers are available in the TPF. The TPF monitors the Event triggers and once any event is detected the TPF sends the report to the CRF. Upon receipt the report, the CRF determines whether the charging rule should be updated, in addition, the CRF also determines whether the Re-authorisation procedure should be performed basing on the user information, service info and reported event. If the Re-authorisation procedure is required, the CRF sends the Provision Charging Rule with an updated charging rule (only if it should be updated) and an indicator to indicate that the TPF shall initiate a Re-authorisation procedure basing on the updated charging rule info and/or the triggered event.
The following figure shows the Event triggers that include Re-authorisation triggers are provided to the TPF by the CRF.
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Figure3. Event triggers that include Re-authorisation triggers are provided to TPF.

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, and/or removed, and/or modified. In addition, the CRF also determines which event triggers should be monitored by the TPF, these event triggers may include re-authorisation triggers from OCS.  

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, and monitors the event triggers.

6.
The TPF requests credit availability to the OCS, and provides relevant input information for the OCS decision.

7.
The OCS provides the credit information to the TPF.

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

The following figure shows in case of online charging, the Re-authorisation procedure how to be initiated.
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Figure4. CRF indicates the TPF to perform Re-authorisation procedure.
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. In addition, basing on the triggered event, the CRF determines whether the re-authorisation procedure should be performed.
5
The CRF provides the charging rule information to the TPF, if initiation of Re-authorisation procedure is needed, the charging rule shall include a Re-authorisation Indicator to indicate that the TPF shall initiate a Re-authorisation procedure basing on the modified charging rule and/or triggered event. This message is flagged as the response to the TPF request.

6
The TPF performs charging rule actions as indicated.
7
According to the received Re-authorisation indicator, the TPF returns the unused credit(s) for the charging rule(s) and request re-authorisation of the charging rule(s) in the OCS.

8
The OCS re-authorizes the appropriate charging rules.

9
The TPF continues with the bearer service modification procedure.
Proposal

It is proposed that SA2 to consider the provision of Re-authorisation triggers and make it normative. For the first provision method, the related CR is S2-042527, for the second provision method, the related CR is S2-042528, Huawei and China Mobile prefer to second provision method because it simplifies the implementation of TPF and has smaller impact to the current procedure. 
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