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	1st Modified Section


5.3.1.1
PDP context charging

PDP context online charging is achieved by FBC online charging, see clause 5.3.1.2. When the PDP Context is online charged by means of FBC, the quota handling shall also be based on the use of a Rating Group/Service Identifier. 
The value of this PDP Context specific Rating Group/Service Identifier shall be vendor specific.
The amount of data counted with PDP context specific Rating Group/Service Identifier shall be the GTP-U protocol payload at the Gn interface. Time metering is started when PDP context is activated.
	2nd Modified Section


5.3.1.2
Flow Based Bearer Charging

PDP context charging allows the GGSN to collect charging information related to data volumes sent to and received by the UE/MS, categorised by the QoS applied to the PDP context. FBC is supported by the GGSN by the integrated TPF. When the TPF is present, the normal PDP context charging is enhanced by the capability to categorise the PDP context data volume by specific service data flows. I.e., while there is only one uplink an one downlink data volume count per PDP context in PDP context charging, FBC provides multiple service data flow counts, one each per defined service data flow. The default service data flow is the wildcard, i.e. all traffic for all IP addresses, all TCP ports, etc.; when no other, specific service data flows are configured, the behaviour of FBC is identical to the normal PDP context charging on the GGSN. When further service data flows are specified, traffic is categorised, and counted, according to the service data flow specification, and the wildcard service data flow applies to all traffic that does not match any of the specific service data flows. Details of this functionality are specified in TS 23.125 [70] and TS 32.240 [1].
The following chargeable events are defined for FBC:

· Start of PDP context. Upon encountering this event, a CCR initial, indicating the start of the PDP context, is sent towards the OCS, and the data volume and/or elapsed time is captured per PDP Context and/or service data flow for the PDP context. 
· Start of service data flow. A CCR update is generated for the PDP context, indicating the start of a new service data flow, and a new volume count for this service data flow is started.

· Termination of service data flow. The service data flow volume counter is closed, and a CCR update is generated towards the OCS, indicating the end of the service data flow and the final volume count for this service data flow. For information on how the termination of service data flows is detected, refer to TS 23.125 [70].

· End of PDP context. Upon encountering this event, a CCR termination, indicating the end of the PDP context, is sent towards the OCS together with the final volume counts for the PDP context and all service data flows.

· Expiry of an operator configured time limit per PDP context. This event triggers the emission of a CCR update, indicating the elapsed time and the accrued data volume for the PDP context since the last report.

· Expiry of an operator configured time limit per service data flow. The service data flow volume counter is closed and a CCR update is sent to the OCS, indicating the elapsed time and the accrued data volume since the last report for that service data flow. A new service data flow container is opened if the service data flow is still active.

· Expiry of an operator configured data volume limit per PDP context. This event triggers the emission of a CCR update, indicating the elapsed time and the accrued data volume for the PDP context since the last report.

· Expiry of an operator configured data volume limit per service data flow. The service data flow volume counter is closed and a CCR update is sent to the OCS, indicating the elapsed time and the accrued data volume since the last report for that service data flow. A new service data flow container is opened if the service data flow is still active.
· Change of charging condition: QoS change, tariff time change, location change (CGI/SAI or RAI). When this event is encountered, all current volume counts are captured and sent towards the OCS with a CCR update. New volume counts for PDP Context and/or all active service data flows are started.
Management intervention may also force trigger a chargeable event.
	3rd Modified Section


5.3.2.2
Triggers for FBC Online Charging

CCR initial / update / termination is used to convey charging information related to the PDP context and/or service data flow data information collected for a UE/MS in the TPF. CCA is used by the OCS to return quotas for the PDP context and/or service data flows or to instruct the TPF on the further handling of the PDP context (terminate, continue, reroute, etc.).
FBC online charging is employed if FBC is active in the GGSN. Many service data flow volume containers per PDP context can be active simultaneously when FBC is enabled. A service data flow volume container is activated when traffic for a defined service data flow (including the wildcard for “all (other) traffic”) is detected; a service data flow volume count is closed when the termination of the service data flow is detected by the GGSN. Details on FBC can be found in TS 23.125 [70] and TS 32.240 [1].

If online charging is activated, a CCR initial is sent to the OCS and the OCS supplies a PDP context authorisation together with time and / or volume quotas for the PDP context and/or the service data flows, based on the information provided by the TPF, e.g. QoS, APN. The TPF monitors the quotas with respect to the actual volume or time used on the PDP context and/or the service data flows. The quota supervision mechanism is further described in TS 32.240 [1].

When a change of charging condition occurs, all volume counters are reported to the OCS with a CCR update, and when new quotas for the changed charging condition is authorised, new volume counts are started for the PDP context and / or service data flows. If only partial quotas are authorised by the OCS (e.g. due to insufficient credit), the service data flows for which no quota was authorised are closed. If no new quota at all is authorised by the OCS (e.g. when the subscriber’s account on the OCS expires) along with an appropriate result code, the PDP context is closed. The OCS may also restrict the continuation of the session, such as to allow only charge free traffic, or to reroute the user to an account recharge site. See TS 32.240 [1] and TS 32.299 [50] for further information.

The CCR includes details such as CCR Type, Served IMSI, Sequence Number etc. The CCA includes details such as credit control quotas and session management instructions (continue, terminate, interim interval, etc). Not all of the charging information to be collected is static, and other charging information is directly dependent on dynamic Packet-Switched service usage.

TS 23.125 [70] specifies that it shall be possible to request online charging quotas for each charging key. Each quota allocated to a Diameter CC session has a unique Rating-Group value. TS23.125 [70] also specifies that GGSN shall report charging information for each charging key and/or service identifier when service identifier level reporting is present. As defined in TS 23.125 [70] the service identifier is a piece of information which provides the most detailed identification, specified for flow based charging, of a service data flow. The charging key is a piece of information used for rating purposes as defined in TS 23.125 [70]. The charging key and Service Identifier are mapped into the Rating-Group AVP and the Service-Identifier AVP respectively as defined in DCCA [402]. 

The subsequent clauses identify in detail the conditions for reporting online charging information, management of user and credit control sessions and PS domain quota supervision.
	End of modifications
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