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****** NEXT MODIFIED SECTION ********

5.8.5
Bearer events
SBLP provides means for the Policy Enforcement Function to indicate certain bearer events (e.g. sudden loss of bearer connection) to the Application Function via the Go and Gq interfaces.
In the FBC architecture charging rules are downloaded to the TPF upon bearer events, see clause 7.2 for details. A charging rule either only applies to that particular bearer, or may apply to two or more bearers of a UE IP address:

-
In case a charging rule for an AF service flow applies to a single bearer, it is possible for the CRF to inform the AF about events related to that bearer i.e. as defined in clause 7.2 that a bearer has been established, modified or terminated. Hence, it is possible for the AF to initiate AF session actions accordingly.
-
In case a charging rule for an AF service flow applies to more than one bearer of a UE IP address, the CRF informs the AF when all these bearers of a UE IP address have been removed. Hence, when a Charging Rule for a particular service is allowed for multiple bearers, the AF is not aware of the removal of individual bearers with same QoS characteristics. However the CRF is able to report when a bearer of specific QoS characteristics has been removed. In the case of GPRS it could e.g. mean that no streaming bearer is available. Hence the CRF is able to provide the AF with information such as what min and max QoS the network has allocated for the service.
****** END OF CHANGE *******

****** NEXT MODIFIED SECTION ********

7.1
AF input to provision of charging rules

The AF may provide the CRF with application/service data flow charging information. This information is used by the CRF to determine and complete the appropriate charging rules to send to the TPF. It is an AF decision when to send this information and the CRF takes the AF input into account from the point that it receives the AF information. The AF input may trigger an unsolicited provision of charging rules by the CRF as described in 7.3 or it may trigger the CRF to deactivate a charging rule.
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Figure 7.0a: AF input to provision of charging rules

1.
The AF sends application/service data flow charging information

2.
The CRF acknowledges the AF input.
7.1a
OCS input to provision of charging rules 
The OCS may provide the CRF with OCS related charging information. It is an OCS decision when to send this information and the CRF takes the OCS input into account from the point that it receives the OCS information. The OCS input may trigger an unsolicited provision of charging rules by the CRF as described in 7.3.
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Figure 7.0b: OCS input to provision of charging rules

1.
The OCS sends OCS related charging information

2.
The CRF acknowledges the OCS input.
****** END OF CHANGE *******

****** NEXT MODIFIED SECTION ********
7.2
Bearer events

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 informs the AF that a bearer has been established including e.g. QoS information of the bearer
5
The AF acknowledges the CRF input
6
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.

7
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.

8
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 informs the AF that a bearer has been established including e.g.. QoS information of the bearer
5
The AF acknowledges the CRF input
6.
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.

7.
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.

8.
The TPF requests credit for any established charging rule (either already established or newly installed) from the OCS, and provides relevant input information for the OCS decision. The TPF returns the remaining credit of any removed charging rule.

9.
The OCS provides the credit information to the TPF and may provide re-authorisation triggers for each of the credits.

10.
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.

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

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) and whether the AF shall be informed. Charging rules may need to be installed, and/or removed, and/or modified.
5
If the by the network provided QoS is changed by the modification (including the case that the TFT has changed) the CRF informs the AF

6
The AF acknowledges the CRF input
7.
The CRF provides the charging rule information to the TPF. This message is flagged as the response to the TPF request.

8.
The TPF performs charging rule actions as indicated, i.e. installing, modifying or removing charging rules.

9.
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

Figure 7.2b: Bearer Service Modification triggered re-authorisation

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) and if the AF shall be informed. Charging rules may need to be installed, and/or removed, and/or modified.
5
If the by the network provided QoS is changed by the modification (including the case that the TFT has changed) the CRF informs the AF

6
The AF acknowledges the CRF input
7.
The CRF provides the charging rule information to the TPF. This message is flagged as the response to the TPF request.

8.
The TPF performs charging rule actions as indicated, i.e. installing, modifying or removing charging rules.

9.
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.

10.
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 and requests re-authorisation of their credits.

11.
The OCS answers to the TPF providing credits.

12.
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.

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) and if the AF shall be informed.. Charging rules may need to be removed.
5
If the by the network provided QoS is changed by the termination e.g. below a limit (which includes the case that no bearer is available) the CRF informs the AF.

6
The AF acknowledges the CRF input
7
The CRF provides the charging rule information to the TPF. This message is flagged as the response to the TPF request.

8
The TPF performs charging rule actions as indicated, i.e. removing charging rules.

9
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) and if the AF shall be informed. Charging rules may need to be installed, and/or removed, and/or modified.
5
If the by the network provided QoS is changed by the termination e.g. below a limit (which includes the case that no bearer is available) the CRF informs the AF.
6
The AF acknowledges the CRF input
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 to the OCS for each charging rule that is removed.

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.
****** END OF CHANGE *******

****** NEXT MODIFIED SECTION ********

D.1
General

This Annex studies the possibilities and solutions for evolving FBC towards supporting policy control functions similar but not equivalent to what is provided by SBLP and Go. 
However, policy requirements in the context of FBC need to be clarified and could establish different needs than those of SBLP and Go. SBLP focuses on the control of bearer resources based on a binding mechanism that binds one or more service to a bearer. FBC evolution towards supporting policy control functions is mainly aiming for the policy control of the service itself.

Parts of this Annex have been included in the main body of this technical specification. The text in this Annex is a study of possibilities, which should be viewed as candidates for future releases and hence this Annex constitutes no requirements. For requirements the reader is directed to 5.8 which constitutes the requirements for policy functionality provided by FBC
****** END OF CHANGE *******
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