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	First change


5.2.1
Basic principles

In order to provide the data required for the management activities outlined in TS 32.240 [1] (billing, accounting, statistics etc.), the SGSN shall be able to produce CDRs, and the MME, S-GW, ePDG, P-GW and TDF shall be able to produce CDRs or report charging events for CDRs generation by CDF, for each of the following:

· Charging Data related to IP-CAN bearers in the SGSN (S-CDR), S-GW (SGW-CDR) , ePDG (ePDG-CDR) and P-GW (PGW-CDR);

· Charging Data related to service data flows in the P-GW (PGW-CDR);

· Charging Data related to MM contexts (Mobile Station Mobility Management Data) in SGSN (M-CDR);

· SMS Mobile Originated Data (S-SMO-CDR) and SMS Mobile Terminated Data (SMS-SMT-CDR) in the SGSN;

· Charging Data related to mobile originated location requests (LCS-MO-CDR), mobile terminated location request (LCS-MT-CDR), and network induced location request (LCS-NI-CDR) passing through the SGSN;

· Charging Data related to MBMS bearer contexts (S-MB-CDR, G-MB-CDR, and MBMS-GW-CDR).
· SMS Mobile Originated Data (M-SMO-CDR) and SMS Mobile Terminated Data (M-SMT-CDR) in the MME;
· Charging Data related to application traffic in the TDF (TDF-CDR).
The contents and purpose of each of these CDRs, as well as the chargeable events that trigger CDR creation, information addition, or closure are described in the following clauses. A detailed formal description of the CDR parameters defined in the present document is to be found in 3GPP TS 32.298 [51].

When the CDF is implemented as a separate entity (for the MME, S-GW, ePDG, P-GW and TDF), the Charging events triggering and contents for CDRs handling by the CDF, are described in clause 5.2.2.
	Next changes


5.2.1.9
Application Based Charging


Application based charging allows collecting charging information for usage of application traffic, categorised the taffic within TDF session by rating group or combination of rating group and service identifier. Application based charging supported by TDF is based on ADC rules. Details of this functionality are specified in TS 23.203 [72].
According to TS 23.203 [72], application based charging shall support different charging models per ADC rule. These charging models may be based on volume and/or time and on number of event matching specific detected application traffic  in ADC rule. The following chargeable events are defined for application based charging when offline charging is activated:
· Start of TDF session. Upon encountering this event, a new TDF-CDR for this context is created.

· Start of application traffic. If service identifier level reporting is required by the ADC rules, new counts and time stamps for this combination of the rating group and service identifier are started or a new TDF-CDR for this context is created in case that there is no CDR exists. If rating group level reporting is required by the ADC rule new counts and time stamps for this rating group are started. The type of counters shall depend on the measurement method configured for the ADC rule. When event based charging applies, the first occurrence of an event detected by the pre-defined ADC rules shall imply that a new count is started. When new events occur, the counter shall be increased. Each event shall be time stamped.

· Termination of application traffic. If service identifier level reporting is required by the ADC rules or if rating group level reporting is required by the ADC rule, the counters and time stamps are closed and added to the TDF-CDR. In case that and this is the last active application traffic for this rating group or combination of the rating group and service identifier, the TDF-CDR is closed. For information on how the termination of application traffic is detected, refer to TS 23.203 [72].

· End of TDF session in the TDF. The TDF-CDR is closed upon encountering this trigger.

· Serving node (e.g. SGSN/S-GW/ePDG) change. New SGSN/S-GW/ePDG address is added to TDF-CDR.

· Expiry of an operator configured time limit per TDF session. This event closes the TDF-CDR, and a new one is opened if the TDF session is still active.

· Expiry of an operator configured time limit per rating group. The counters and time stamps are closed and added to the TDF-CDR. A new application traffic container is opened if any application related the application identifier is still active.

· Expiry of an operator configured data volume limit per TDF session. This event closes the TDF-CDR, and a new one is opened if the TDF session is still active.

· Expiry of an operator configured data volume limit per rating group. The counters and time stamps are closed and added to the TDF-CDR. A new one is opened if any application related the application identifier is still active.

· Expiry of an operator configured data event limit per rating group. The counters and time stamps are closed and added to the TDF-CDR. A new one is opened if any application related the application identifier is still active.

· Change of charging condition: TDF session modification (e.g. SGSN change, S-GW change, user location change, user CSG information change), tariff time change or failure handling procedure triggering. When this event is encountered, all current configured counts and time stamps are captured and new counts and time stamps for all active applications are started.

· Intersystem change (e.g. change of radio interface from GSM to UMTS, RAT change) visible in the TDF. This event closes the TDF-CDR, and a new one is opened if the TDF session is still active.

· PLMN change visible in the TDF. This event closes the TDF-CDR. A new one is opened if the TDF session is still active.

· MS Timezone change visible in the TDF. This event closes the TDF-CDR. A new one is opened if the TDF session is still active.

· SGSN change visible in the TDF. New SGSN address is added to TDF-CDR.
· Expiry of an operator configured report of application data limit per TDF session.This event closes the TDF-CDR, and a new one is opened if the TDF session is still active.
Completion of a time envelope as defined in 3GPP TS 32.299 [50]. This event closes an application traffic container. Further details are described in ‘Triggers for TDF-CDR Charging Information Addition’ (clause 5.2.3.9.2). The need for reporting time envelopes may be statically configured for each rating group or dynamically controlled by online charging.
 ADC rules can be activated, deactivated and modified any time during the TDF session lifetime. ADC rule activation, deactivation and modification are not chargeable events of application based charging. However these rule changes may lead to ‘start of application traffic’ and ‘termination of application traffic’ chargeable events.
Application Detection and Control rule can contain e.g.:

· Application Identifier to identify detected application, 

· charging method to identify whether online/offline/both/neither charging interface is used, 

· measurement method for online/offline charging to identify whether time/volume/events are measured for this application, 

· Charging key (i.e. rating group) for that application,

· service identifier for that application, 

· reporting level for the application (rating group or combination of the rating group and service identifier),

· precedence to the situations where two or more ADC rules are overlapping. 

Application Detection and Control rule can be:

· pre-defined in TDF  (can be activated by the PCRF) or,

· dynamically provisioned and activated by the PCRF over the Sd interface.

This is specified in TS 23.203 [72] and TS 29.212 [71].
According to TS 23.203 [72], the PCRF can modify the following charging information in a dynamic ADC rule: Charging key, Service identifier, Measurement method, and Service identifier level reporting. A change of any of this charging information will trigger a ‘start of application traffic’ chargeable event when a valid counter does not exist corresponding to that changed ADC rule. A change of any of this charging information will trigger a ‘termination of application traffic’ chargeable event when this was the last active application for the counter corresponding to the original ADC rules.
When the CDF is implemented as a separate entity, all these application based charging related chargeable events, trigger charging events reporting, for TDF CDRs to be constructed, enriched or closed by CDF, according to description in clause 5.2.2.
	End of changes
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