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Abstract of the contribution: The contribution discusses improvements for the Gx filter handling to achieve an alignment between the filter handling of EPC and PCC.

Introduction

Within the EPC (including the PCC framework) the handling of filters takes place between the UE and the PCEF which resides in the PGW as well as between the PCRF and the PCEF. These filters control the bearer usage and thus the QoS that the various services can receive. A filter is generated by the PCRF and forwarded as part of the PCC rule to the PCEF. The PCEF selects an appropriate EPS bearer (according to the QCI and ARP of the PCC rule) and forwards the filter to the UE which applies the filter in uplink direction. For operator controlled services, the PCRF has the knowledge how to generate the filter(s) for a service, based on configuration or information that is dynamically received from the application layer via the Rx. In addition, it is possible to request QoS for non-operator controlled services. In this case, the UE has to provide the filter information (that describes the IP flows belonging to the non-operator controlled service) to the EPC so that the PCRF can generate an appropriate PCC rule (including the filters).

For a PMIP based EPC, an identical filter handling occurs between the UE and the BBERF that resides in the SGW as well as between the PCRF and the BBERF. In this case, QoS rules are received from the PCRF but the actual filter handling remains the same. Therefore, this document refers to both scenarios even though only the PCEF and PCC rules are used in the description.
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All control information for a service is contained by a PCC rule and this includes the set of filters describing the IP flows that belong to this service. Unfortunately, the PCC rule operation to install and modify a PCC rule is realized with the same stage 3 parameter (i.e. the Charging-Rule-Install AVP). Furthermore, a PCC rule modification is realized as an overwrite operation. While this is no problem for some parameters, it results in a certain complexity for the filter handling of both the PCRF and the PCEF, especially in case of UE provided filters. First, the PCRF needs to apply the TFT/TAD operation to generate the new filter set for the respective PCC rule. This PCC rule activation or modification is then sent to the PCEF. Secondly, the PCEF needs to analyze the new filter set of the activated or modified PCC rule to be able to generate the required TFT operation which is then sent to the UE through EPS bearer management procedures. Finally, the PCEF can replace the previous TFT with the new TFT. 
Discussion

Filter information changes are signalled in two different ways: as TFT/TAD operation - representing the actual change – (between the UE and the PCRF as well as between the PCEF and the UE) and as a new set of filters (between the PCRF and the PCEF). This leads to an unnecessary complexity for the PCRF but especially for the PCEF since the PCEF has to detect the actual change in the newly received set of filters and needs to generate the required TFT operation out of it. While this is not that difficult in case of a PCC rule activation (since only new filters are added), the PCC rule modification could become quite complex to analyze due to the possibility of having new filters added, existing filters changed and even filters removed at the same time.
Instead of using two different ways of transferring filter information, the TFT operation approach should be applied for the Gx interface (between PCRF and PCEF) as well. This would probably require the introduction of 3 new stage 3 parameters, one for every filter operation that is possible: add, remove, replace. In addition, the PCRF would need to assign an SDF filter identifier for every generated filter (which is currently only done for the filters that are generated from UE provided filter information).

At the same time, the Gx filter encoding could be enhanced to enable bi-directional filter descriptions (as proposed by an Ericsson CR SA2-096123 at the SA2#75E meeting). 
Conclusion
The usage of a filter operation approach representing the actual change on the set of filters (instead of sending the whole set of filters after the change) would simplify the PCRF and especially the PCEF behaviour and complexity. The filter operation can be directly mapped from/to the TFT/TAD operation and thus there would be no need for a complex filter analysis and comparison. The usage of SDF filter identifiers would be required for all filters but would at the same time simplify the filter handling further. A bi- directional filter description should be introduced in addition to avoid the need for a mapping and format change between uni- and bi-directional filters for accesses supporting bi-directional filters.

These changes are proposed for Rel-9 of TS 23.203 in the CR#388 (S2-097015) apart from the bi-directional filters as a re-submission of the mentioned CR is expected.    
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