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	1st 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 PCEF. When the PCEF is present, the normal PDP context charging is enhanced by the capability to categorise the PDP context data traffic 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 may provide several service data flow counts 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 23.203 [72] and TS 32.240 [1].

According to TS23.203 [72], FBC shall support different charging models per service data flow. These charging models may be based on volume and/or time and on number of events matching a specific service data flow template. In general the charging of a service data flow shall be linked to the PDP Context under which the service data flow has been activated.  In this scenario the PCEF shall request the reservation of units (number of events) prior to service delivery. 
The following chargeable events are defined for FBC:

· Network request for PDP context activation. Associated with the network requested secondary PDP context activation procedure, as defined in TS 23.203 [72] and 23.060 [201], upon encountering this event, a CCR initial, indicating the request for activation of secondary PDP context is sent toward the OCS.
· 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. For network requested secondary PDP context activation, this event triggers a CCR update, when the PCEF receives an Update PDP Context Request message with the RAN Procedures Ready flag, and the data volume and/or elapsed time for the PDP context begins at this point.
· Start of service data flow. A CCR update is generated for the PDP context, indicating the start of a new service data flow, and new counts for this service data flow are started. The type of counters shall depend on the charging model configured for the service data flow. When event based charging applies, the first occurrence of an event matching a service data flow template shall be considered as the start of a service.
· Termination of service data flow. The service data flow counters are closed, and a CCR update is generated towards the OCS, indicating the end of the service data flow and the final counts for this service data flow. For information on how the termination of service data flows is detected, refer to TS 23.203 [72]. Additionally when event based charging applies, service termination shall also occur when the event service units granted by the OCS are exhausted.
· 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 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 counters are closed and a CCR update is sent to the OCS, indicating the accrued counts 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 counters are closed and a CCR update is sent to the OCS, indicating the accrued counts 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 event limit per service data flow. The service data flow counters are closed and a CCR update is sent to the OCS, indicating the accrued counts 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 counts are captured and sent towards the OCS with a CCR update. New counts for PDP Context and/or all active service data flows are started.

Management intervention may also force trigger a chargeable event.

Next Modified Section

5.3.2.2.1
Triggers for starting and stopping an FBC Credit Control session

CCR initial is sent to OCS when PDP context is activated. For network requested secondary PDP context activation, the CCR initial is sent to the OCS when the PCEF determines a need for the PDP context and before any GPRS signalling is initiated.
CCR terminate is sent to OCS when:

· PDP context is deactivated

· Session termination is indicated by the OCS (e.g. Credit Limit Reached)

· Abort-Session-Request is received from the OCS, this also results in network initiated PDP context deactivation.

Next Modified Section

5.3.2.2.2
Triggers for providing interim information for an FBC Credit Control session

CCR update is sent to OCS when:

· User starts to use certain service

· Active service is removed from the allowed services (e.g. charging rule is removed)

· Granted quota runs out

· Validity time for granted quota expires

· Update is requested by the OCS

· Change of charging conditions occur and according re-authorisation trigger re-authorisation is needed.

· Management intervention

· Provision of a charging rule
· For network requested secondary PDP context activation, reception of an Update PDP Context Request message with the RAN Procedures Ready flag.
Next Modified Section

6.3.1.2
Definition of the PS Information 

PS specific charging information is provided within the PS Information.

The detailed structure of the PS Information can be found in the table 6.3.1.2.

Table 6.3.1.2 : Structure of the PS Information

	Field
	Category
	Description

	Charging Id
	OC
	This field holds the Charging Id for this PDP context (this together with the GGSN-Address constitutes a unique identifier for the PDP context).

	PDP Type
	OC
	This field holds the type of PDP context, e.g. IP or PPP.

	PDP Address
	OC
	This field holds the PDP address of the served IMSI, i.e. IPv4 or IPv6. This parameter shall be present except when both the PDP type is PPP and dynamic PDP address assignment is used.

	Negotiated QoS Profile
	OC
	This field holds the QoS profile applied by GGSN. See NOTE.

	SGSN Address
	OC
	This field holds the SGSN IP address that is used by the GTP control plane for the handling of control messages. It may be used to identify the PLMN to which the user is attached.

	GGSN Address
	OC
	This field holds the IP-address of the GGSN that generated the Charging Id.

	CG Address
	OC
	This field holds the Charging Gateway IP address.

	IMSI MCC MNC
	OC
	This field holds the MCC and MNC extracted from the user's IMSI (first 5 or 6 digits, as applicable from the presented IMSI).

	GGSN MCC MNC
	OC
	This field holds the MCC-MNC of the network the GGSN belongs to.

	NSAPI
	OC
	This field Identifies a particular PDP context for the associated PDN and MSISDN/IMSI from creation to deletion. See NOTE.

	Called Station Id 
	OC
	This field contains the identifier of the access point (APN) the user is connected to.

	Session Stop Indicator
	OC
	This field indicates to the AAA server that the last PDP context of a session is released and that the PDP session has been terminated.

	Selection Mode
	OC
	This field contains the Selection mode for this PDP Context received in the Create PDP Context Request Message.

	Charging Characteristics
	OC
	This field contains the charging characteristics for this PDP Context received in the Create PDP Context Request Message (only available in R99 and later releases).

	SGSN MCC MNC
	OC
	This field holds the MCC and MNC extracted from the RAI within the Create PDP Context Request or Update PDP Context Request message.

	MS Time Zone
	OC
	This field indicates the offset between universal time and local time in steps of 15 minutes of where the MS currently resides.

	CAMEL Charging Info
	OC
	This field holds the copy of any CAMEL Information present in S‑CDR(s).

	Rule Base Name
	OC
	This field holds the MCC and MNC extracted from the RAI within the Create PDP Context Request or Update PDP Context Request message.

	User Location Info
	OC
	This field indicates details of where the UE is currently located (e.g. RAI, SAI or CGI).

	RAT Type
	OC
	This field indicates which Radio Access Technology is currently serving the UE.

	Furnish Charging Information
	OC
	This field contains the PS Furnish Information Elements.


NOTE:
For Network Requested Secondary PDP Context Activation, the CCR Initial does not contain a value of NSAPI, whilst the Negotiated QoS profile reflects the requested QoS profile used in the activation request.
End of Modifications
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