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1. Introduction
The existing 29.212 describe the PCC updating procedures, however the details of how PCRF perform check on PCC rules regarding to the failure of PCC rules are necessary but absent from 29.212. For example, receiving internal or external triggers (e.g. service information changing), the PCRF will update the current PCC rules (we name it original PCC rule), the question is weather the PCRF need keep the original PCC rules (which is activating in the PCEF) before the updating? 
The following description is excerpted from clause 4.5.2 of 29.212:

“
If the provisioning of PCC rules fails, the PCEF informs the PCRF. It will be done by means of a new CCR command (if the installation/activation failed using a PULL mode) or in the RAA command (if the failure occurred using a PUSH mode). If network initiated procedures apply for the PCC rule and the corresponding IP-CAN bearer can not be established or modified to satisfy the bearer binding, then the PCEF shall reject the activation of a PCC rule using the Gx experimental result code DIAMETER_PCC_BEARER_EVENT and a proper Event-Trigger value. Depending on the cause, PCRF can decide if re-installation, modification, removal of PCC rules or any other action apply.

”
The last sentence of above description maybe implies the PCEF still keeps the PCC rule (the PCRF can removal of PCC rules) if the provisioning of PCC rules fails, but whether the PCRF should keep the original PCC rule before the provisioning, and the rule status in PCRF and PCEF are not specified. 
So, PCRF should remain both original and updated PCC rules, or only the updated PCC rules are undefined in the current specification. In the following discussion, we will present our proposals in the two cases respectively,

On the one hand, if PCRF remain both original and updated PCC rules, it may need a way to inform PCRF to remove the origial PCC rules after the PCC updating succeeded.

On the other hands, if PCRF remain only updated PCC rules, when the PCC rules updating is failed, the PCEF should trigger IP-CAN bearer release/modify to remove original PCC rules.  
As a refinement to the 29.212 scheme, in this discussion paper, we propose small modifications to the standard PCC updating procedures, so that the inconsistency problem can be solved entirely. This is clearly a significant improvement to the current the provisioning of PCC procedure.
2. Discussion

Let’s consider the scenarios:
2.1 where PCRF remains both original and updated PCC rules, the inconsistency problem comes to PULL mode but not PUSH mode because there is a RAA message to indicate PCRF to handle PCC rules in PUSH mode. To solve this problem,

We propose a timer is started after the PCRF sending the CCA to the PCEF.

Before the timer expires, if the PCRF receives a new CCR message indicating the failure of provisioning of PCC rules, the PCRF shall set the status of the updated PCC rules to INACTIVE and keep the status of original PCC rules ACTIVE.

If the timer expires but no CCR received reporting the failure of provisioning of PCC rules, the PCRF should remove the original PCC rules and set the status of the updated PCC rules to ACTIVE.
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Figure 1
2.2 where PCRF only remains the updated PCC rules, the inconsistency problem comes to both PULL mode and PUSH mode due to the failure of the provisioning of PCC rules.

In the condition of the PCRF overlap the original PCC rule with updated PCC rule and sending to the PCEF, if the PCC rule provisioning is failure, the PCEF still keeps the original PCC rule, but the PCRF only have the updated PCC rule, this will cause the inconsistency between the PCRF and PCEF.  

Our proposed solution is that PCEF should deactivate the failure PCC rules and release/modify the IP-CAN bearer, and meanwhile informs PCRF the failure provisioning of the updated PCC rules. The PCRF should also deactivate the updated PCC rules and may take new actions.
3. Proposal

The proposed enhancements are simple to implement in the PCC handling procedure. We trends to suggest the first proposal that he most significant change is that the enhanced PCC handling procedure needs to trigger the correspondent PCRF to carry out an “action” that solves inconsistencies in the failure of the provisioning of PCC scenario. The enhancement, as we see it, would make PCEF and PCRF more inconsistency to provision the PCC rules.
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