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	Reason for change:
(

	Possibility to discard packets with FBC is fundamental principle in TS 23.125, which e.g. describes: 

…

The TPF shall discard a packet in case there is no installed and matching service data flow filter for that particular bearer (PDP context in the case of GPRS). To avoid the TPF discarding packets due to no matching service data flow filter, the operator may define generic charging rules (with wild-carded service data flow filters) to allow for default charging for the packets that don't match any service data flow filter of the other charging rules.

…

TS 32.251 shall not conflict or create any restrictions to this fundamental principle. 

When FBC is used TS 23.125 also requires:

…

It shall be possible to collect data volumes per PDP context for use in billing and operational management systems.

…

I.e. same data, which is reported with G-CDR shall be found from eG-CDR. Only how this data is collected to and presented in these CDRs can vary. 

These requirements shall be possible with both online and offline charging.

In TS 32.251 wildcard SDF is trying to fullfill the requirement to report bearer level charging, but it fails. Time counted with wildcard SDF is only starting to run when first packet is received, not when PDP context is activated. Also there is a dilemma if wildcard SDF is activated (i.e. bearer level charging data is collected), restriction of SDFs is not possible with FBC anymore. 

Therefore it is required a special SDF (mirror SDF), which collects the same volume payload and time what is reported in G-CDR. And this special SDF shall not authorize packets to be passed.

· Mirror SDF does not contain flow filters i.e. it does not authorize any packet to be passed, 
· Time counted in mirror SDF is from the opening of the PDP context to the closing of the PDP context and 
· Volume payload counted in mirror SDF is the Gn interface payload i.e. same as counted in G-CDR according TS 32.298. 
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	Added mirror SDF to be able to collect PDP context specific charging data same time as certain SDFs are not allowed for the subscriber.
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	Mirror SDF allows PDP context level charging data in both online and offline charging. There is no need to have  “List of Traffic Data Volumes” containers in eG-CDR (S5-054228), which makes PDP context level reporting possible only in offline charging.
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Change in Clause 5.2.1.3

 5.2.1.3
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 may be supported by the GGSN by the integration of a 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. Details of this functionality are specified in TS 23.125 [70] and TS 32.240 [1].
The TPF shall discard a packet in case there is no installed and matching service data flow filter for that particular bearer. To avoid the TPF discarding packets due to no matching service data flow filter, the operator may define generic charging rules (with wildcarded service data flow filter) to allow for default charging for the packets that don't match any service data flow filter of the other charging rules.

PDP context level charging data is collected with special mirror service data flow. The amount of data counted in the mirror service data flow shall be the payload of Gn interface. Mirror service data flow shall not include service data flow filters (i.e. packet is dropped if no other service data flow is matching). The time counted in the mirror service data flow is the time from the opening the PDP context to the closure of the PDP context. Mirror service data flow is identified with service identifier zero and rating group zero. Rating group zero shall not be used by any other service data flow if rating group level reporting is used.
The following chargeable events are defined for FBC:

· Start of PDP context. Upon encountering this event, a new eG-CDR for this context is created and the data volume is captured per service data flow for the PDP context.

· Start of service data flow. 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 added to the eG-CDR. For information on how the termination of service data flows is detected, refer to TS 23.125 [70].

· End of PDP context in the GGSN. The eG-CDR is closed upon encountering this trigger.

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

· Expiry of an operator configured time limit per service data flow. The service data flow volume counter is closed and added to the eG-CDR. 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 closes the eG-CDR, and a new one is opened if the PDP context is still active.

· Expiry of an operator configured data volume limit per service data flow. The service data flow volume counter is closed and added to the eG-CDR. 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. When this event is encountered, all current volume counts are captured and new volume counts for all active service data flows are started.

· Expiry of an operator configured change of charging condition limit per PDP context. This event closes the eG-CDR, and a new one is opened if the PDP context is still active.

Management intervention may also force trigger a chargeable event.

Relevant service data flows for a certain PDP context are determined when FBC is applied. Charging rules are used for this determination. One charging rule identifies service data flow to be measured but it can also include certain characteristics related to that service data flow. 

Charging rule can contain e.g.:

· service data flow filters to identify packets belonging to certain service data flow, 

· whether online/offline charging interface is used, 

· rating group for that service data flow and/or 

· precedence to the situations where two or more service data flows are overlapping. 

And charging rules can be:

· pre-defined in GGSN,

· dynamically provisioned by the Charging Rules Function over Gx interface or

· mixture of those two.

This is specified in TS 23.125 [70] and TS 29.210 [71]

End of Change in Clause 5.2.1.3

Change in Clause 5.2.3.4

 5.2.3.4
Triggers for eG-CDR charging information collection

An eG-CDR is used to collect charging information related to the PDP context data information for a UE/MS in the GGSN, where the data volumes within each eG-CDR are separately counted per defined service data flow.

The eG-CDR is produced instead of a G-CDR if FBC is active in the GGSN. I.e. the GGSN either creates G-CDRs or eG-CDRs per PDP context, depending on whether FBC is enabled (eG-CDR) or disabled (G-CDR). In contrast to the G-CDR, where only one volume container (uplink/downlink) can be active per PDP context, many service data flow containers per PDP context can be active simultaneously when FBC is enabled. A service data flow container is activated when traffic for a defined service data flow (including the wildcard for “all (other) traffic”) is detected; a service data flow container 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, according to the Charging Characteristics, CDR generation is activated an eG-CDR shall be opened at PDP context activation, and the volume for the context is counted per defined service data flow, separately in uplink and downlink direction. When a change of charging condition occurs, all service data flow volume counts are added to the eG-CDR and new counts are started for the service data flows. The eG-CDR includes details such as Record Type, Served IMSI, Sequence Number 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.
Service data flow container for the mirror service data flow is opened when PDP context is created if CDR generation is activated and PDP context level reporting is required.
The subsequent subclauses identify in detail the conditions for adding information to, and closing the eG-CDR for generation towards the CGF.
End of Change in Clause 5.2.3.4

Change in Clause 5.2.3.4.2

5.2.3.4.2
Triggers for eG-CDR closure

The eG-CDR shall be closed on encountering some trigger conditions. Table 5.8 identifies which conditions are supported to permit closure of the eG-CDR.

Table 5.8: Triggers for eG-CDR closure

	Closure Conditions
	Description/Behaviour

	End of PDP Context within the GGSN
	Deactivation of the PDP context in the GGSN shall result in the CDR being closed. The trigger condition covers:

-
termination of PDP context;

-
any abnormal release.

	Partial Record Reason
	O&M reasons permit the closure of the CDR for internal reasons. The trigger condition covers:

-
data volume limit for the PDP context (i.e. for the mirror service data flow);

-
time (duration) limit for the PDP context (i.e. for the mirror service data flow);

-
maximum number of charging condition changes;

-
management intervention.


A G-CDR trigger “Intra-SGSN intersystem change (change of radio interface from GSM to UMTS or vice versa) is ffs.

Details of the tariff times are ffs. (The following requirements are under discussion: “The following requirements pertain to the above trigger conditions:

· The GGSN shall support at least data volume limits per eG-CDR between 100kbytes and 100Mbytes in 1kbyte increments. An eG-CDR shall be closed by the first data packet that causes to total CDR volume count to exceed the configured data volume limit.

· The GGSN shall support at least time limits per eG-CDR of 5 minutes to 24 hours in 1 minute increments.

· The GGSN shall support at least 10 charging condition changes per eG-CDR.”)

Note that for the eG-CDR, the CDR closure by partial record reason triggers can be limited by the maximum number of volume container per CDR, which is implementation specific. While in the case of an S-CDR or G-CDR, there is always one volume container added to the CDR upon encountering a change of charging condition, the number of containers added to the eG-CDR in that circumstance corresponds to the number of active service data flows at that time. Additionally, individual service data flow containers are added when the termination of a service data flow is detected. For these reasons, a eG-CDR may be forcefully closed when the maximum number of containers per CDR is exceeded, although neither of the configured partial CDR triggers has been reached.

The Partial Record generation trigger thresholds are those associated with the Charging Characteristics. The Partial Record generation trigger thresholds are GSN configuration parameters defined per charging characteristics profile by the operator through O&M means, as specified in annex A. Data volume and time limit trigger thresholds are for the PDP context i.e. for the mirror SDF.
In the event that the eG-CDR is closed and the PDP context remains active, a further eG-CDR is opened with an incremented Sequence Number in the GGSN. 

End of Change in Clause 5.2.3.4.2

Change in Clause 5.3.1.1

 5.3.1.1
PDP context charging

The GGSN collects charging information per user per PDP context. 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. The user can be identified by MSISDN and/or IMSI, while the PDP context can be determined by a unique identifier generated by the GGSN when creating a PDP context.

The main collected information items are duration of the PDP context and data volume transferred during the lifetime of the PDP context. The following chargeable events are defined for PDP context charging:

· 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 elapsed time is captured for the PDP context.

· 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 count and elapsed time for the PDP context.

· 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 since the last report.

· Expiry of a data volume limit given by the OCS for the PDP context. This event triggers the emission of a CCR update, indicating the elapsed time and the accrued data volume since the last report.

· Change of charging condition: QoS change, tariff time change. When this event is encountered, the current volume count and elapsed time are captured and indicated in a CCR update towards the OCS, together with the new charging condition.

Management intervention may also force trigger a chargeable event.

When FBC is available in the GGSN, PDP context online charging is achieved by FBC online charging using the mirror service data flow, see clause 5.3.1.2 below.
End of Change in Clause 5.3.1.1

Change in Clause 5.3.1.2

 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 may be supported by the GGSN by the integration of a 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 and 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 flowDetails of this functionality are specified in TS 23.125 [70] and TS 32.240 [1].
The TPF shall discard a packet in case there is no installed and matching service data flow filter for that particular bearer. To avoid the TPF discarding packets due to no matching service data flow filter, the operator may define generic charging rules (with wildcarded service data flow filter) to allow for default charging for the packets that don't match any service data flow filter of the other charging rules.

PDP context level charging data is collected with special mirror service data flow. The amount of data counted in the mirror service data flow shall be the payload of Gn interface. Mirror service data flow shall not include service data flow filters (i.e. packet is dropped if no other service data flow is matching). The time counted in the mirror service data flow is the time from the opening the PDP context to the closure of the PDP context. Mirror service data flow is identified with service identifier zero and rating group zero. Rating group zero shall not be used by any other service data flow if rating group level reporting is used.
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 is captured per 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. When this event is encountered, all current volume counts are captured and sent towards the OCS with a CCR update. New volume counts for all active service data flows are started.

Management intervention may also force trigger a chargeable event.
End of Change in Clause 5.3.1.2

Change in Clause 5.3.2.2

 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 service data flow data information collected for a UE/MS in the GGSN. CCA is used by the OCS to return quotas for the PDP context and / or service data flows or to instruct the GGSN on the further handling of the PDP context (terminate, continue, reroute, etc.)

Further details on the support of termination actions are ffs.

FBC online charging is employed instead of PDP context online charging if FBC is active in the GGSN. In contrast to the PDP context online charging, where only one volume container (uplink/downlink) can be active per PDP context, 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. When FBC is enabled and PDP context level reporting is required, the mirror service data flow is activated when PDP context is created. Details on FBC can be found in TS 23.125 [70] and TS 32.240 [1].

If, according to the Charging Characteristics, 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 the service data flows, based on the information provided by the GGSN, e.g. QoS, APN. The GGSN 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), 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. The charging key is a piece of information used for rating purposes as defined in TS 23.125 [70]. The charging key is mapped into the Rating-Group AVP as defined in DCC [402]. Each quota allocated to a Diameter CC session has a unique Rating-Group value.

The subsequent subclauses identify in detail the conditions for reporting online charging information, management of user and credit control sessions and PS domain quota supervision.
End of Change in Clause 5.3.2.2
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