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1
Decision/action requested

SA5 Group is requested to comment this issue, to discuss the proposed solutions identified in this document and to agree on a way forward to cover this gap.
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Rationale

Situation in the GPRS

Until the Release 7, the Packet Core Nodes (PCN, i.e. SGSN and GGSN) are responsible for generating Charging Data Records (CDRs) over the Ga interface as detailed in the TS 32.251 [2]. The CDR transfer principles via Ga are described in the TS 32.240 [1] and illustrated in the Figure 1 for the session based charging case. The PCN use the Charging Characteristics to determine whether to activate or deactivate CDR generation. 
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Ga messages (session based charging case)
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Figure 1 - Ga messages (session based charging case)
If CDR generation is enabled, the IP-CAN bearer (i.e. PDP context for GPRS) activation triggers opening a CDR in the CDF. Triggers for CDR information addition make the CDF add charging information in the CDR. Triggers for CDR generation make the CDF send a CDR via the Ga reference point (Data Request Transfer procedures as defined in the TS 32.295 [3]).

According to the TS 32.251 [2], the PCNs use the “Charging Characteristics” parameter to set the coherent chargeable event conditions that trigger CDR generation or information addition. At least the following conditions defined by the 3GPP must be supported by the PCN:

· Data volume limit;

· Time (duration limit);

· Maximum number of charging conditions changes (QoS change, Tariff Time change).

The IP CAN bearer deactivation leads to the CDR closure. Between the IP-CAN bearer activation and deactivation, subsequent CDRs may be generated by the CDF according to the CDR generation triggers configured with the Charging Characteristics. Charging information related to a user session (between IP-CAN bearer activation and deactivation) is recorded in the list of CDRs generated during the session (each one is identified by a sequence number). 
Situation in the EPC
Compared to the GPRS, the EPC introduced new PCN in the Release 8 (i.e. P-GW and S-GW), responsible for generating accounting messages via Rf reference point or CDR via Ga reference point. When Ga is used, the same triggering mechanisms as existing in GPRS and described on the Figure 1 apply. When Rf is used, according to the TS 32.240 [1] the CTF in the PCN transforms each chargeable event into a charging event and forwards the charging events to the CDF in real-time, as described on the Figure 2. The CDR generation mechanism at the CDF is the one described earlier.
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Rf messages (session based charging case)
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Figure 2 - Rf messages (session based charging case)
Towards longer IP-CAN sessions and always on IP connectivity

Currently the data mobile usage trend is clearly oriented towards longer IP-CAN sessions. The usage of smartphones, the heterogeneousness of their operating systems behaviour with regards to notifications, push mode, etc. increase the number of very long sessions in our networks. In addition, the EPC achieves the always on IP connectivity feature and IP CAN sessions will remain active from the attachment to the detachment.
According to the triggering mechanisms described above:

· In case of Rf is available at the PCN, the CTF will generate charging events if the time limit triggers accounting messages generation (configured in the Charging Characteristics parameter). The triggers will be activated regardless the user is actually using network resources since the last message triggered. In the operator’s mediation function, contexts will remain active until the ACR stop is received. 

· In case of Ga is available at the PCN, the CDF will generate CDR regardless the user is actually using network resources since the last report. Therefore the report will not contain any additional value since the last report if the time limit triggers CDR generation and the user was not actually using resources.
Such mechanism could be disadvantageous for the operator’s information system applications. For example the granularity of the multiple subsequent CDRs may make more difficult the post processing operations in the telco billing domain (e.g. fair use mechanisms not based on optional PCRF, user consumption following could be an issue with sessions lasting several days). Additionnaly, this mechanism could impact the charging functions, interfaces and the operator’s information system load and performances (many charging context open at the same time).
As comparison, it is possible in the online charging framework to set a validity time in order to release a granted quota. There is no similar mechanism in offline charging to release the ressources in the charging functions and interfaces and operator’s IT functions. 
4
Detailed proposal

In order to reduce the impact of always on IP connectivity, a solution based on a new charging event to indicate that the traffic ceases could be proposed. According to operator’s requirement, this charging event could be: 

· Based on the knowledge of user radio resources release: according to TS 23.401 [4], the SGW is aware of S1 release procedure. An extension of this procedure to the PGW could be proposed.
· Based on a traffic monitoring function in the PCN CTF which could detect when traffic ceases for a configurable time.
· Another mechanism?

SA5 Group is requested to comment this issue, to propose solutions based on existing procedures if possible and to analyse the solutions identified in this discussion.
