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5.1.2
Charging information

Charging information in the PS domain network is collected for each MS/UE by the SGSNs and GGSNs, which are serving that MS/UE. The SGSN collects charging information for each MS/UE related with the radio network usage, while the GGSN collects charging information for each MS related with the external data network usage. Both GSNs also collect charging information on usage of the PS domain network resources. For MBMS, charging information in the PS domain network is collected for each MBMS bearer context. The following paragraphs list the charging information to be collected by the GSNs for both online and offline charging.

For PDP contexts, the GSNs shall collect the following charging information:

1.
usage of the radio interface: the charging information shall describe the amount of data transmitted in MO and MT directions categorized with QoS and user protocols;

2.
usage duration: duration of PDP context is counted as the time interval from PDP Context activation to PDP Context Deactivation;

3.
usage of the general PS domain resources: the charging information shall describe the usage of other PS domain-related resources and the MSs PS domain network activity (e.g. mobility management);

4.
destination and source: the charging information shall provide the actual source addresses used by the subscriber for the PDP context. The charging information shall describe the destination addresses with a level of accuracy as determined by the Access Point Name (APN);

5.
usage of the external data networks: the charging information shall describe the amount of data sent and received to and from the external data network. External networks can be identified by the Access Point Name (APN).

6.
location of MS/UE: HPLMN, VPLMN, plus optional higher-accuracy location information. 
For service data flows defined for FBC, the GGSN shall collect the following charging information:

1.
the information described above for PDP context charging;

2.
the amount of data transmitted in MO and MT directions categorized by service data flow;

3.
usage duration: duration of service data flows is counted as the time interval from service data flow activation to service data flow deactivation.

For non-PDP context related activities, the SGSN shall collect the following charging information:

1.
mobility management actions for GPRS attached UEs/MSs;

2.
short messages passing through the SGSN in MO and MT directions;

3.
location requests passing through the SGSN, triggered by the UE/MS, by an external source, or by the network. 

For MBMS bearer contexts, the GSNs shall collect the following charging information:

1.
usage of the radio interface: the charging information shall describe the amount of data transmitted categorized with QoS and MBMS specific information defined in TS 32.273 [72];

2.
usage duration: duration of MBMS bearer context is counted as the time interval from the local creation of the MBMS bearer context to the local deletion of the MBMS bearer context;
3.
source: the charging information shall provide the source address used by the MBMS bearer service for the MBMS bearer context. The charging information may describe the destination addresses with a level of accuracy as determined by the Access Point Name (APN);
4.
location information: the charging information shall describe a list of the downstream nodes being sent the MBMS bearer service.
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5.2.1.1
PDP context charging

SGSN and GGSN collect charging information per user per PDP context. PDP context charging allows the GSNs 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. This identifier is also forwarded to the SGSN so as to allow correlation of SGSN PDP context CDRs with the matching GGSN CDRs in the BD.

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 new CDR for this PDP context is created and the data volume is captured for the PDP context.

· End of PDP context in the SGSN/GGSN. For the SGSN only, this trigger includes inter-SGSN routing area update (e.g. PDP context being moved from a 2G SGSN to a 3G SGSN). The PDP context CDR is closed upon encountering this trigger.

· Intra-SGSN intersystem change (change of radio interface from GSM to UMTS or vice versa). This event applies to the SGSN only and closes the PDP context CDR in the SGSN. A new one is opened if the PDP context is still active.

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

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

· Change of charging condition: QoS change, tariff time change, CGI/SAI change. When this event is encountered, the current volume count is captured and a new volume count is started.

· Expiry of an operator configured change of charging condition limit per PDP context. This event closes the PDP context CDR, and a new one is opened if the PDP context is still active.
· Change of location: RAI change. This event is applicable to the GGSN only and closes the PDP context CDR, and a new one is opened if the PDP context is still active.
Management intervention may also force trigger a chargeable event.
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5.2.1.3
Flow Based bearer Charging (FBC)

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. 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 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 and time stamp for this service data flow is started.

· Termination of service data flow. The service data flow volume counter and time stamp 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 and time stamp 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 and time stamp 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: GTP modification (e.g. QoS change, SGSN change, PLMN Id change, RAT change, CGI/SAI change), tariff time change. When this event is encountered, all current volume counts and time stamps are captured and new volume counts and time stamps for all active service data flows are started.

· Expiry of an operator configured report of service flow data limit per PDP context. This event closes the eG-CDR, and a new one is opened if the PDP context is still active. 
· Change of location: RAI change. This event closes the eG-CDR, and a new one is opened if the PDP context is still active.
NOTE:
The specific chargeable events may be configured per charging key and may be different from those used for the G-CDR.

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]
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5.2.3.3.1
Triggers for G-CDR Charging Information Addition

The "List of Traffic Volumes" attribute of the G-CDR consists of a set of containers, which are added when specific trigger conditions are met, and identify the volume count per PDP context, separated for uplink and downlink traffic, on encountering that trigger condition. Table 5.5 identifies which conditions are supported to trigger G-CDR charging information addition.

Table 5.5: Triggers for G-CDR charging information addition

	Trigger Conditions
	Description/Behaviour

	QoS Change
	A change in the QoS shall result in a "List of Traffic Data Volumes" container being added to the CDR.

	Tariff Time Change
	On reaching the Tariff Time Change a "List of Traffic Data Volumes " container shall be added to the CDR.

	CGI/SAI Change
	A change in the CGI/SAI shall result in a "List of Traffic Data Volumes" container being added to the CDR, if location reporting is required and a report is received.

	Failure-Handling procedure triggering.
	When the Failure-Handling mechanism is triggered and the Failure Action is set to ‘Continue’, a “List of Traffic Data Volumes” container shall be added to the CDR.

	CDR Closure
	A list of "List of Traffic Data Volumes" container shall be added to the G-CDR.


Details of the tariff times are ffs. (The following requirements are under discussion: “The GGSN shall support at least 24 tariff time changes per calendar day, separately configured per day of the week.”)

The first volume container of a PDP context identifies the uplink/downlink volume since the PDP context was opened. Subsequent volume containers store the volume count accrued since the closure of the last container.
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5.2.3.3.2
Triggers for G-CDR closure

The G-CDR shall be closed on encountering some trigger conditions. Table 5.6 identifies which conditions are supported to permit closure of the G-CDR.

Table 5.6: Triggers for G-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;

-
time (duration) limit;

-
maximum number of charging condition changes (QoS/tariff time change);

-
management intervention;

-
MS time zone change;

-
inter-PLMN SGSN change;
-
RA change (if provided by the SGSN);
-
radio access technology change (RAT Type).


Details of the volume limits, time limits and limits of charging condition changes 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 G-CDR between 100kbytes and 100Mbytes in 1kbyte increments. A G-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 G-CDR of 5 minutes to 24 hours in 1 minute increments.

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

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.

In the event that the G-CDR is closed and the PDP context remains active, a further G-CDR is opened with an incremented Sequence Number in the GGSN.
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5.2.3.4.1
Triggers for eG-CDR Charging Information Addition

The "List of Traffic Volumes" attribute of the eG-CDR are as defined for the G-CDR. The triggers for adding new containers to the "List of Traffic Volumes" are defined in clause 5.2.3.3.1. 

The "List of Service Data" attribute of the eG-CDR consists of a set of containers, each with a service data flow, which are added when specific trigger conditions are met. Each container identifies the volume count per service data flow within the same PDP context, separated for uplink and downlink on encountering that trigger condition. Table 5.7 identifies which conditions are supported to trigger eG-CDR charging information addition.

Table 5.7: Triggers for eG-CDR charging information addition

	Trigger Conditions
	Description/Behaviour

	PDP context modification
	A change of PDP context conditions (e.g. QoS change, SGSN change, PLMN Id change, RAT change, CGI/SAI change) shall result in a set of "List of Service Data" containers, i.e. all active service data flow containers, being added to the CDR as described in clause 5.2.1.3.

	Tariff Time Change
	On reaching the Tariff Time Change a set of "List of Service Data" containers, i.e. all active service data flow containers, shall be added to the CDR.

	Failure-Handling procedure triggering.
	When the Failure-Handling mechanism is triggered and the Failure Action is set to ‘Continue’, a “List of Traffic Data Volumes” container and a ‘List of Service Data’, i.e. all active service data flow containers shall be added to the CDR.

	Service data flow report
	A "List of Service Data" container for the service data flow is added when expiry of time limit, expiry of volume limit or termination is detected for this service data flow.

	CDR Closure
	All active "List of Service Data" containers shall be added to the eG-CDR.


The first volume container identifies the uplink/downlink volume since the PDP context was opened. Subsequent volume containers store the volume count accrued since the closure of the last container. 

The triggers for adding new containers to the "List of Traffic Data Volumes" and "List of Service Data Flow Volumes" may be independent. Therefore there may be a different number of containers being added when a trigger condition is met.
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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, location change (CGI/SAI or RAI). 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 only the wildcard service data flow, see clause 5.3.1.2 below.
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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 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. This implies that, when FBC is available in the GGSN, PDP context online charging may be achieved by FBC online charging using only the wildcard service data flow. 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 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, 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 all active service data flows are started.

Management intervention may also force trigger a chargeable event.
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6.3.1.2
Definition of the PS Information 

PS specific charging informations are 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.

	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.

	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.
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	6.4.0

	Sep 2005
	SA_29
	SP-050636
	0015
	1
	Add the MS Time Zone to the eG- and G-CDR – Align with TS 29.060
	F
	6.3.0
	6.4.0

	Sep 2005
	SA_29
	SP-050636
	0016
	1
	Add missing User Location Information to the eG- and G-CDR – Align with TS 29.060
	F
	6.3.0
	6.4.0

	Sep 2005
	SA_29
	SP-050636
	0017
	1
	Add the CAMEL Charging Information Container parameter to the eG- and G-CDR – Align with TS 29.060
	F
	6.3.0
	6.4.0

	Sep 2005
	SA_29
	SP-050636
	0018
	1
	Correct effect of SGSN change on G-CDR
	F
	6.3.0
	6.4.0

	Sep 2005
	SA_29
	SP-050636
	0019
	--
	Add missing served IMEISV in G-CDRs and online charging
	F
	6.3.0
	6.4.0

	Sep 2005
	SA_29
	SP-050636
	0020
	--
	Add missing RAT Type to G-CDR/eG-CDR - Align with 29.060
	F
	6.3.0
	6.4.0

	Sep 2005
	SA_29
	SP-050636
	0021
	--
	Align Flow Based bearer Charging (FBC) information for online and offline charging - Align with TS 23.060
	F
	6.3.0
	6.4.0

	Sep 2005
	SA_29
	SP-050636
	0022
	--
	Correct PS-Furnish-Charging-Information
	F
	6.3.0
	6.4.0

	Sep 2005
	SA_29
	SP-050639
	0023
	--
	Correct Flow Based bearer Charging (FBC) service data generation
	F
	6.3.0
	6.4.0

	Sep 2005
	SA_29
	SP-050437
	0024
	--
	Add missing Credit Control Failure Handling and Failover Support
	F
	6.3.0
	6.4.0

	Dec 2005
	SA_30
	SP-050696
	0025
	--
	Align Failure Handling procedure with new information added to eGCDRs
	F
	6.4.0
	6.5.0

	Dec 2005
	SA_30
	SP-050697
	0026
	--
	Correct the List of Downstream nodes at the SGSN for MBMS charging - Align with 23.246 (MBMS stage 2)
	F
	6.4.0
	6.5.0

	Dec 2005
	SA_30
	SP-050696
	0027
	--
	Add Abort Session Request as a trigger for starting and stopping PDP context and Flow Based Charging Credit Control sessions
	F
	6.4.0
	6.5.0

	Dec 2005
	SA_30
	SP-050696
	0028
	--
	Align with common DCCA principles in 32.299
	F
	6.4.0
	6.5.0

	Mar 2006
	SA_31
	SP-060081
	0029
	--
	Correction of User-Name AVP
	F
	6.5.0
	6.6.0

	Mar 2006
	SA_31
	SP-060077
	0030
	--
	Correction of G-CDR and PDP context online charging
	F
	6.5.0
	6.6.0

	Mar 2006
	SA_31
	SP-060077
	0031
	--
	Align reporting at Service Level with 23.125
	F
	6.5.0
	6.6.0

	Mar 2006
	SA_31
	SP-060077
	0032
	--
	Correction to PS-Information AVP
	F
	6.5.0
	6.6.0

	Mar 2006
	SA_31
	SP-060077
	0033
	--
	Triggering for Service Data flow reporting in FBC
	F
	6.5.0
	6.6.0

	Jun 2006
	SA_32
	SP-060247
	0034
	--
	Correct information set used for PDP context related charging
	F
	6.6.0
	6.7.0

	Jun 2006
	SA_32
	SP-060247
	0035
	1
	Correction on PS charging information
	C
	6.7.0
	7.0.0

	Jun 2006
	--
	--
	--
	--
	Deleted sections duplicate sections 6.3 to Annex D
	--
	7.0.0
	7.0.1
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