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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 only the wildcard service data flow, see clause 5.3.1.2 below.

End of Change in Clause 5.3.1.1
Change in Clause 5.3.2
5.3.2
Ro message flows

CCR initial, update and termination, as defined in TS 32.299 [50], are used by the GGSN to transfer the collected charging information towards the OCS. CCA is used by the OCS to assign quotas for the PDP context and/or service data flows, and to instruct the GGSN whether to continue or terminate a service data flow or PDP context.

CCA is also used to communicate to the TPF the Termination Action, i.e. the GGSN behaviour when the user has consumed the final granted units. The Termination Action is specified in TS 32.299 [50].
The GGSN uses FBC to determine whether to activate or deactivate online charging. Further details of this functionality, including the mechanism of conveying the charging characteristics data item (HLR -> SGSN -> GGSN), are specified in annex A.

The following subclauses describe the trigger conditions for the chargeable events described in clause 5.3.1.1 and 5.3.1.2. In GPRS online charging, these chargeable events correspond to the triggers for collection of charging information and CCR emission towards the OCS. The responses from the OCS and the detailed behaviour of the GGSN upon receiving those responses are also specified in the subclauses below.

End of Change in Clause 5.3.2

Change in Clause 5.3.2.1
5.3.2.1
Triggers for PDP context Online Charging

CCR initial / update / termination are used to convey charging information related to the PDP context data information collected for a UE/MS in the GGSN. CCA is used by the OCS to return quotas for the PDP context 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.

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

When a change of charging condition occurs, the volume count is reported to the OCS with a CCR update, and when a new quota for the changed charging condition is authorised, a new volume count is started. If no new quota 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.

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 5.3.2.1

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. 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 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) 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. 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

Change in Clause 5.3.2.4
5.3.2.4
Support of Failure Situations

In case the OCS fails the GGSN must support the Failure Handling procedure and Failover mechanism described in 3GPP TS 32.299 [50]. 

The Failure Handling Procedure affects the whole online session so in case FBC is enabled, the procedure shall affect all services activated during the PDP Context triggering the online charging session.

According to 3GPP TS 32.299 [50], timer Tx determines the maximum interval the GGSN shall wait for an answer to each credit control request sent to the OCS. In case FBC is enabled, it is possible that several concurrent Credit Control Request messages are triggered for the same online charging session. In this case, each Credit Control Request message shall reset the Tx timer. When Tx expires, GGSN shall execute the Failover and Failure Handling mechanisms according to the behaviour described in Annex B. 

Three different actions are described in [402]. In PS domain GGSN shall support the following  actions when the failure handling mechanism is executed:

· Terminate: The online session is finished. The associated PDP Context is released (ongoing sessions) or not established (new sessions). Failover for ongoing sessions is not supported. Failover for new sessions is always supported.

· Retry&Terminate: The online session is finished. The associated PDP Context is released (ongoing sessions) or not established (new sessions). Failover for ongoing sessions is supported. Failover for new sessions is always supported.

· Continue: The online session is finished. The associated PDP Context is established (new sessions) or not released (ongoing sessions). Failover for ongoing sessions is supported. Failover for new sessions is always supported.

· It shall be operator configurable to limit the maximum duration of the PDP Context in this situation.

In case the user is simultaneously online and offline charged, the failure situation must be registered in the eG-CDR. When the user is only online charged, the execution of the Failure Handling mechanism with value equal to Continue shall imply that a new eG-CDR is opened.

End of Change in Clause 5.3.2.4

Change in Clause 6.1.2
6.1.2
PDP context charging data in GGSN (G-CDR)

If FBC is disabled and the collection of CDR data is enabled then the GGSN data specified in the following table shall be available for each PDP context.

Table 6.1.2: GGSN PDP context data (G-CDR)

	Field
	Category
	Description

	Record Type 
	M
	GGSN PDP context record.

	Network initiated PDP context
	OC
	A flag that is present if this is a network initiated PDP context.

	Served IMSI
	M
	IMSI of the served party.

	Served IMEISV
	OC
	IMEISV of the ME, if available.

	GGSN Address used
	M
	The control plane IP address of the GGSN used.

	Charging ID
	M
	PDP context identifier used to identify this PDP context in different records created by GSNs

	SGSN Address 
	M
	List of SGSN addresses used during this record.

	Access Point Name Network Identifier
	OM
	The logical name of the connected access point to the external packet data network (network identifier part of APN).

	PDP Type
	OM
	PDP type, i.e. IP, PPP, or IHOSS:OSP.

	Served PDP Address
	OC
	PDP address, 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.

	Dynamic Address Flag
	OC
	Indicates whether served PDP address is dynamic, which is allocated during PDP context activation. This field is missing if address is static.

	List of Traffic Data Volumes 
	OM
	A list of changes in charging conditions for this PDP context, each change is time stamped. Charging conditions are used to categorize traffic volumes, such as per tariff period. Initial and subsequently changed QoS and corresponding data values are also listed. 

	Record Opening Time
	M
	Time stamp when PDP context is activated in this GGSN or record opening time on subsequent partial records.

	MS Time Zone 
	OC
	This field contains the MS Time Zone the MS is currently located as defined in TS 29.060 [203], if provided by SGSN.

	Duration
	M
	Duration of this record in the GGSN.

	Cause for Record Closing 
	M
	The reason for the release of record from this GGSN.

	Diagnostics
	OM
	A more detailed reason for the release of the connection.

	Record Sequence Number
	C
	Partial record sequence number, only present in case of partial records.

	Node ID
	OM
	Name of the recording entity.

	Record Extensions
	OC
	A set of network operator/manufacturer specific extensions to the record. Conditioned upon the existence of an extension.

	Local Record Sequence Number
	OM
	Consecutive record number created by this node. The number is allocated sequentially including all CDR types.

	APN Selection Mode
	OM
	An index indicating how the APN was selected.

	Served MSISDN
	OM
	The primary MSISDN of the subscriber.

	User Location Information
	OC
	This field contains the User Location Information of the MS as defined in TS 29.060 [203], if provided by SGSN.

	Charging Characteristics
	M
	The Charging Characteristics applied to the PDP context.

	Charging Characteristics Selection Mode
	OM
	Holds information about how Charging Characteristics were selected.

	IMS Signalling Context
	OC
	Included if the IM-CN Subsystem Signalling Flag is set, see [201]PDP context is used for IMS signalling.

	External Charging Identifier
	OC
	Holds a Charging Identifier and is present only if it is received from a non-GPRS, external network entity

	SGSN PLMN Identifier
	OM
	SGSN PLMN Identifier (MCC and MNC) used during this record.

	
	
	

	CAMEL Information 
	OC
	Set of CAMEL information related to PDP context.This field is present if CAMEL Charging Information is received by the GGSN in the GTP Create PDP context request.

	RAT Type
	OC
	This field indicates the Radio Acces Technology (RAT) type currently used by the Mobile Station as defined in TS 29.060 [204]. The field is present in the G-CDR if provided by SGSN.


End of Change in Clause 6.1.2

End of Document
Change in Annex B
Annex B (normative):
Tx expiration; Failure Handling procedure and session failover mechanism description

	DIAMETER CREDIT-CONTROL FAILURE HANDLING
	Initial CCR, Tx expiration
	Initial CCR, Tx expiration
	Update CCR, Tx expiration
	Update CCR, Tx expiration
	Initial CCR, Tx expiration for second OCS
	UpdaTe CCR, Tx expiration for second OCS

	
	Session failover enabled
	Session failover disabled
	Session failover enabled
	Session failover disabled
	
	

	Failure Action = TERMINATE
	PDP Context is not established.
	PDP Context is not established.
	PDP Context is terminated.

The eG-CDR is marked.
	PDP Context is terminated

The eG-CDR is marked.
	N/A
	N/A

	Failure Action= RETRY & TERMINATE
	After Tx expiration, the GGSN sends the Initial CCR to the secondary OCS. The next considerations also apply:

· Tx is restarted.

· Service is not granted yet, i.e. PDP context is not accepted yet.

· If an answer from the first OCS is received after the first Tx expiration, it is ignored.   

In case the secondary OCS is not available, the behaviour is described in the column: ‘Initial CCR, Tx expiration for second OCS’.
	PDP Context is not established.
	After Tx expiration, the GGSN will move all pending update CCRs for the online session to the secondary OCS. The next considerations also apply:

· Tx is restarted 

· Service is only granted until the quota is exhausted. 

· If an answer from the first OCS is received after first Tx expiration, it is ignored.   

In case the secondary OCS is not available, the behaviour is described in the column: ‘Update CCR, Tx expiration for second OCS’.
	PDP Context is terminated.

The eG-CDR is marked.
	PDP Context is not established.
	PDP Context is terminated.

The eG-CDR is marked.

	Failure Action= CONTINUE 
	After Tx expiration, the GGSN sends the Initial CCR to the secondary OCS. The next considerations also apply:

· Tx is restarted 

· Service is only granted until the quota is exhausted 

· If an answer from the first OCS is received after the first Tx expiration, it is ignored.   

In case the secondary OCS is not available, the behaviour is described in the column: ‘Initial CCR, Tx expiration for second OCS’.
	The PDP context is accepted and the credit-control session is considered closed for the GGSN.

The operator can limit the duration of the PDP Context.

The eG-CDR is marked.
	After Tx expiration, the GGSN will move all pending update CCRs for the online session to the secondary OCS. The next considerations also apply:

· Tx is restarted 

· Service is only granted until the quota is exhausted 

· If an answer from the first OCS is received after the first Tx expiration, it is ignored.   

In case the secondary OCS is not available, the behaviour is described in the column: ‘Update CCR, Tx expiration for second OCS’.
	After the Tx expiration, the failure handling mechanism is immediately triggered:

The credit-control session is considered closed for the GGSN and access to all services is granted for an operator configurable period of time. 

The eG-CDR is marked. All active service data flow containers shall be added to the CDR
	After the Tx expiration for the secondary OCS, the failure handling mechanism is immediately triggered:

The PDP context is accepted and the credit-control session is considered closed for the GGSN.

The operator can limit the duration of the PDP Context.

The eG-CDR is marked.
	After Tx expiration for the secondary OCS, the failure handling mechanism is immediately triggered:

The credit-control session is considered closed for the GGSN and access to all services is granted for an operator configurable period of time.

The eG-CDR is marked. All active service data flow containers shall be added to the CDR


End of Change in Annex B
End of Document
Annex D (informative):
Change history

	Change history

	Date
	TSG #
	TSG Doc.
	CR
	Rev
	Subject/Comment
	Cat
	Old
	New

	Sep 2003
	SA_21
	SP-030410
	--
	--
	Submitted to TSG SA#21 for Information
	--
	1.0.0
	

	Sep 2004
	SA_25
	SP-040552
	--
	--
	Submitted to TSG SA#25 for Approval
	--
	2.0.0
	6.0.0

	Dec 2004
	SA_26
	SP-040775
	0001
	--
	Add “Furnish Charging Information” procedure for GPRS
	B
	6.0.0
	6.1.0

	Dec 2004
	SA_26
	SP-040775
	0002
	--
	Add data description for PS online charging
	F
	6.0.0
	6.1.0

	Mar 2005
	SA_27
	SP-050027
	0003
	--
	Conditional criteria for the presence of the External Charging ID in the G-CDR – Align with SA2’s TS 23.228
	A
	6.1.0
	6.2.0

	Mar 2005
	SA_27
	SP-050027
	0004
	--
	Correction of online charging terminology
	F
	6.1.0
	6.2.0

	Mar 2005
	SA_27
	SP-050027
	0005
	--
	Correct support of Termination action
	F
	6.1.0
	6.2.0

	Mar 2005
	SA_27
	SP-050027
	0006
	--
	Addition of online charging CCR triggers – Align with TS 23.125 (Overall high level functionality and architecture impacts of flow based charging; Stage 2)
	F
	6.1.0
	6.2.0

	Mar 2005
	SA_27
	SP-050027
	0007
	--
	Correct FBC Service Data Flow (SDF) determination with charging rules to align with SA2’s TS 23.125 and CN3’s TS 29.210
	F
	6.1.0
	6.2.0

	Mar 2005
	SA_27
	SP-050027
	0008
	--
	Correction of Service Data Flow (SDF) specific usage duration in flow based charging
	F
	6.1.0
	6.2.0

	Mar 2005
	SA_27
	SP-050027
	0009
	--
	Correction of the description of Charging Key – Align with SA2’s 23.125 (Overall high level functionality and architecture impacts of flow based charging; Stage 2)
	F
	6.1.0
	6.2.0

	Jun 2005
	SA_28
	SP-050275
	0010
	--
	Correction to scope
	F
	6.2.0
	6.3.0

	Jun 2005
	SA_28
	SP-050275
	0011
	--
	Correction to references
	F
	6.2.0
	6.3.0

	Sep 2005
	SA_29
	SP-050439
	0012
	--
	Add missing MBMS PS domain offline charging
	F
	6.3.0
	6.4.0

	Sep 2005
	SA_29
	SP-050636
	0013
	--
	Correct inter-system change at the SGSN
	F
	6.3.0
	6.4.0

	Sep 2005
	SA_29
	SP-050636
	0014
	--
	Correct eG-CDR
	F
	6.3.0
	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

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


�PAGE \# "'Page: '#'�'"  �� Document number


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least three digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


�PAGE \# "'Page: '#'�'"  �� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/� .�The list is also included in a MS Excel file included in the zip file containing the CR cover sheet template.


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2002.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report � HYPERLINK "http://www.3gpp.org/ftp/Specs/archive/21_series/21.900/" ��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. correction).


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





CR page 1

