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Change in Clause 4.2

4.2
PS domain offline charging architecture

As described in TS 32.240 [1], the CTF (an integrated component in each charging relevant NE) generates charging events and forwards them to the CDF. The CDF, in turn, generates CDRs which are then transferred to the CGF. Finally, the CGF creates CDR files and forwards them to the Billing Domain.

In GPRS, each GSN has an integrated CDF, hence a physical GSN can produce CDRs. The CGF may also be integrated in the GSN, or it may exist as a physically separate entity. If the CGF is external to the GSN, then the CDF forwards the CDRs to the CGF across the Ga interface. In this case, the relationship between GSN/CDF and CGF is m:1. If the CGF is integrated in the GSN, then there is only an internal interface between the CDF and the CGF. In this case, the relationship between GSN/CDF and CGF is 1:1. An integrated CGF may support the Ga interface from other GSN/CDFs.
When an external CGF is used, this CGF may also be used by other, i.e. non-GPRS, network elements, according to network design and operator decision. It should be noted that the CGF may also be an integrated component of the BD – in this case, the Bp interface does not exist and is replaced by a proprietary solution internal to the BD.
Figure 4.3. depicts the architectural options described above.
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Figure 4.3: PS domain offline charging architecture

The GGSN may include a Traffic Plane Function (TPF) to support Flow Based Bearer Charging (FBC) functionality; this is not depicted in figure 4.3. The Ga and Bp reference points include the required functionality, e.g. defined for the Gz reference point in TS 23.125 [70]. Refer to clause 5.2.1.3, TS 32.240 [1] and TS 23.125 [70] for further details on FBC. 
The GSNs may provide inter-operator charging functionality for Multimedia Boradcast/Multicast Services (MBMS) defined in TS 23.246 [207] and TS 32.273 [32], not for subscriber charging.
In addition to the standardised approaches depicted in figure 4.3, vendors may implement the CDF separately from the GSN for the PS domain. In that case, the interface between the GSN (CTF) and the CDF should comply with the definition of the Rf interface specified in 3GPP TS 32.299 [50].

Change in Clause 5.1

5.1
PS charging principles

The charging functions specified for the PS domain relate to
· mobility management, refer to TS 23.060 [201];

· SMS transmissions / receptions, refer to TS 23.060 [201];

· PDP contexts, refer to TS 23.060 [201];

· LCS events, refer to TS 32.271 [31];

· individual service data flows within a PDP context, refer to TS 23.125 [72].
· MBMS bearer contexts, refer to TS 23.246 [207] and TS 32.273 [32].

Change in Clause 5.1.2

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. The highest accuracy location information available in a GGSN is a SGSN address.

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 servive 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 atttached 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 PDP 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. 
Change in Clause 5.2.1

5.2.1
Basic principles

In order to provide the data required for the management activities outlined in TS 32.240 [1] (billing, accounting, statistics etc.), the SGSN and GGSN shall be able to produce CDRs for each of the following:

· Charging Data related to PDP contexts in the SGSN (S-CDR) and the GGSN (G-CDR);

· Charging Data related to service data flows in the GGSN (eG-CDR);

· Charging Data related to MM contexts (Mobile Station Mobility Management Data) in SGSN (M-CDR);

· SMS Mobile Originated Data (S-SMO-CDR) and SMS Mobile Terminated Data (SMS-SMT-CDR) in the SGSN;

· Charging Data related to mobile originated location requests (LCS-MO-CDR), mobile terminated location request (LCS-MT-CDR), and network induced location request (LCS-NI-CDR) pasing through the SGSN.
· Charging Data related to MBMS bearer contexts (S-MB-CDR and G-MB-CDR).
The contents and purpose of each of these CDRs, as well as the chargeable events that trigger CDR creation, information addition, or closure are described in the following subclauses. A detailed formal description of the CDR parameters defined in the present document is to be found in 3GPP TS 32.298 [51].

New Clause 5.2.1.6

5.2.1.5
LCS charging

The SGSN collects charging information for each Location Request for a MS/UE. The following chargeable events are specified for LCS.

· A location request for a MS/UE triggered by that MS/UE (LCS-MO);
· A location request for a MS/UE triggered by an external entity (LCS-MT);

· A location request for a MS/UE triggered by the network (LCS-NI).

Management intervention may also force trigger a chargeable event.
5.2.1.6
MBMS charging

The SGSN and GGSN collects charging information for each MBMS bearer service activated. The following chargeable events are specified for MBMS.

· Start of MBMS bearer context. Upon encountering this event, a new CDR for this MBMS bearer context is created and the data volume is captured for the MBMS bearer context.

· End of MBMS bearer context in the SGSN/GGSN. For the SGSN only, this trigger includes inter-SGSN routing area update (e.g. the last UE using the MBMS bearer context leaves the routeing area). The MBMS bearer context CDR is closed upon encountering this trigger.

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

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

· Change of charging condition: tariff time 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 MBMS bearer context. This event closes the MBMS bearer context CDR, and a new one is opened if the MBMS bearer context is still active.

Management intervention may also force trigger a chargeable event.

Change in Clause 5.2.3

5.2.3
CDR generation

The S-CDR, M-CDR G-CDR, eG-CDR, S-SMO-CDR, S-SMT-CDR, LCS-MO-CDR, LCS-MT-CDR, LCS-NI-CDR, S-MB-CDR and G-MB-CDR are generated by the SGSN and GGSN to collect charging information that they subsequently transfer to the Charging Gateway Function (CGF).

The GSNs shall use the Charging Characteristics to determine whether to activate or deactivate CDR generation.The Charging Characteristics are also used to set the coherent chargeable event conditions (e.g. time/volume limits that trigger CDR generation or information addition). Multiple Charging Characteristics “profiles” may be configured on the GSNs to allow different sets of trigger values. Further details of this functionality, including the mechanism of conveying the charging characteristics data item (HLR -> SGSN -> GGSN), are specified in annex A. Charging Characteristics is not applicable to MBMS CDR generation.
If CDR generation is activated, it shall be possible to define separate trigger conditions values per Charging Characteristics profile for the following triggers:

· data volume limit;

· time (duration limit);

· maximum number of charging conditions changes (QoS change, Tariff Time change).

The following subclauses describe the trigger conditions for the chargeable events described in clause 5.2.1.1 – 5.2.1.5. In GPRS offline charging, these chargeable events correspond to the triggers for collection of charging information and CDR generation by the SGSN/GGSN.

New Clause 5.2.3.7

5.2.3.6
Triggers for LCS-CDR charging information collection

The generation of the LCS related CDRs is based on the observation and capture of simple events, i.e. the invocation of location requests from the UE/MS (LCS-MO-CDR), an external entity (LCS-MT-CDR) or the network (LCS-NI-CDR).

A LCS-MO-CDR is used to collect charging information related to the transmission of a location request, originating from the UE/MS to be located, via the SGSN. If, according to the Charging Characteristics, CDR generation is activated a LCS-MO-CDR shall be created when the SGSN has received the RANAP "Location report" message from the RNC. The LCS-MO-CDR includes details such as Record Type, Served IMSI, Sequence Number etc.

A LCS-MT-CDR is used to collect charging information related to the transmission of a location request for a UE via the SGSN where the location request originates from an external entity. If, according to the Charging Characteristics, CDR generation is activated a LCS-MT-CDR shall be created when the SGSN has received the RANAP "Location report" message from the RNC. The LCS-MT-CDR includes details such as Record Type, Served IMSI, Sequence Number etc.

A LCS-NI-CDR is used to collect charging information related to the transmission of a network induced location request via the SGSN. If, according to the Charging Characteristics, CDR generation is activated a LCS-NI-CDR shall be created when the SGSN has received the RANAP "Location report" message from the RNC. The LCS-MO-CDR includes details such as Record Type, Served IMSI, Sequence Number etc.

Note that the above CDR types only capture the LCS events when transferred through the SGSN. Equivalent charging functionality for the CS domain is specified in TS 32.250 [10]. Service specific charging functionality for LCS is specified in TS 32.271 [31].

5.2.3.7
Triggers for S-MB-CDR and G-MB-CDR charging information collection

5.2.3.7.1
Triggers for S-MB-CDR and G-MB-CDR Charging Information Creation
S-MB-CDR and G-MB-CDR are used to collect charging information related to the MBMS bearer context data information for a MBMS bearer service in the GSN. The triggers for both S-MB-CDR and G-MB-CDR to start collecting charging information are the same. 
S-MB-CDR and G-MB-CDR shall be opened at MBMS bearer context creation. 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 adding information to, and closing the S-MB-CDR and G-MB-CDR for generation towards the CGF.

5.2.3.7.2
Triggers for S-MB-CDR and G-MB-CDR Charging Information Addition

The "List of Traffic Volumes" attribute consists of a set of containers, which are added when specific trigger conditions are met, and identify the volume count per MBMS bearer context, separated for uplink and downlink traffic, on encountering that trigger condition. Table 5.9 identifies which conditions are supported to trigger S-MB-CDR and G-MB-CDR charging information addition.

Table 5.9: Triggers for S-MB-CDR and G-MB-CDR charging information addition

	Trigger Conditions
	Description/Behaviour

	Tariff Time Change
	On reaching the Tariff Time Change 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 relevant CDR.


The first volume container of a MBMS bearer context identifies the volume since the record was opened. Subsequent volume containers store the volume count accrued since the closure of the last container.

5.2.3.7.3
Triggers for S-MB-CDR and G-MB-CDR closure

The S-MB-CDR and G-MB-CDR shall be closed on encountering the trigger conditions identified in Table 5.10.

Table 5.10: Triggers for S-MB-CDR and G-MB-CDR closure

	Closure Conditions
	Description/Behaviour

	End of MBMS Bearer Context within the GSN
	Deactivation of the MBMS bearer context in the GSN shall result in the CDR being closed. The trigger condition covers:

-
termination of MBMS bearer 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;
-
change in list of downstream nodes;
-
management intervention.


Details of the volume limits, time limits and limits of charging condition changes are ffs.
The Partial Record generation trigger thresholds are those associated with GSN configured information. In the event that the CDR is closed and the MBMS bearer context remains active, a further CDR is opened with an incremented Sequence Number in the GSN.

New Clause 6.1.10

6.1.9
Network induced Location request (LCS-NI-CDR)

If enabled, an SGSN Network induced LCS record shall be produced for each network induced location request that is performed via the SGSN. The fields in the record are specified in the following table.

Table 6.1.9: SGSN Network induced LCS record (SGSN-LCS-NI)

	Field
	Category
	Description

	Record Type
	M
	SGSN Network Induced LCS.

	Recording Entity
	M
	The E.164 number of the SGSN.

	LCS Client Type
	C
	The type of the LCS client that invoked the LR, if available.

	LCS Client Identity
	C
	Further identification of the LCS client, if available.

	Served IMSI
	C
	The IMSI of the subscriber if supplied.

	Served MSISDN
	C
	The primary MSISDN of the subscriber if supplied.

	SGSN Address
	OM
	The IP address of the current SGSN.

	Served IMEI
	OC
	The IMEI of the ME, if available.

	LCS QoS
	C
	QoS of the LR, if available.

	LCS Priority
	C
	Priority of the LR, if available.

	MLC Number
	C
	The E.164 address of the involved GMLC, if applicable.

	Event Time stamp
	M
	The time at which the Perform_Location_Request is sent by the SGSN.

	Measurement Duration
	OM
	The duration of proceeding the location request.

	Location
	OM
	The LAC and CI when the LR is received.

	Routing Area Code
	OM
	The Routing Area Code from which the LCS originated.

	Location Estimate
	OC
	The location estimate for the subscriber if contained in geographic position and the LR was successful.

	Positioning Data
	C
	The positioning method used or attempted, if available.

	LCS Cause
	OC
	The result of the LR if any failure or partial success happened as known at radio interface.

	Cause for Record Closing
	M
	The reason for closure of the record from this SGSN.

	Diagnostics
	C
	A more detailed information about the Cause for Record Closing  if any failure or partial success happened.

	Node ID
	OM
	Name of the recording entity.

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

	Charging Characteristics
	M
	The Charging Characteristics flag set used by the SGSN.

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

	System Type
	OC
	Indicates the type of air interface used, e.g. UTRAN. This field is present when either the UTRAN or GERAN air-interface is used. It is omitted when the service is provided by a GSM air interface.

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


6.1.10
MBMS bearer context charging data in SGSN (S-MB-CDR)

If the collection of CDR data is enabled then the SGSN data specified in the following table shall be available for each MBMS bearer context.

Table 6.1.2: SGSN MBMS bearer context data (S-MB-CDR)

	Field
	Category
	Description

	Record Type 
	M
	SGSN MBMS bearer context record.

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

	Charging ID
	M
	Bearer context identifier used to identify this MBMS bearer context in different records created by GSNs

	List of Downstream Nodes 
	M
	List of BSC/RNC addresses used during this record. equivalent to the list of downstream nodes defined in TS 23.246 [207].

	Access Point Name Network Identifier
	OM
	The logical name of the connected access point to the BM-SC (network identifier part of APN).

	Served PDP Address
	OC
	Indicates the IP Multicast address used for the MBMS bearer context..

	List of Traffic Data Volumes 
	OM
	A list of changes in charging conditions for this MBMS bearer context, each change is time stamped. Charging conditions are used to categorize traffic volumes, such as per tariff period. It shall include the required bearer capabilities (QoS Requested)

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

	Duration
	M
	Duration of this record in the SGSN.

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

	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.

	Number of receiving UEs
	OC
	Indicates the number of UEs receiving the MBMS bearer service

	MBMS Information
	OM
	MBMS related information related to MBMS bearer context being charged.


New Clause 6.1.11

6.1.11
MBMS bearer context charging data in GGSN (G-MB-CDR)

If the collection of CDR data is enabled then the GGSN data specified in the following table shall be available for each MBMS bearer context.

Table 6.1.2: GGSN MBMS bearer context data (G-MB-CDR)

	Field
	Category
	Description

	Record Type 
	M
	GGSN MBMS bearer context record.

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

	Charging ID
	M
	Bearer context identifier used to identify this MBMS bearer context in different records created by GSNs

	List of Downstream Nodes 
	M
	List of SGSN addresses used during this record. equivalent to the list of downstream nodes defined in TS 23.246 [207].

	Access Point Name Network Identifier
	OM
	The logical name of the connected access point to the BM-SC (network identifier part of APN).

	Served PDP Address
	OC
	Indicates the IP Multicast address used for the MBMS bearer context.

	List of Traffic Data Volumes 
	OM
	A list of changes in charging conditions for this MBMS bearer context, each change is time stamped. Charging conditions are used to categorize traffic volumes, such as per tariff period. It shall include the required bearer capabilities (QoS Requested).

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

	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.

	MBMS Information
	OM
	MBMS related information related to MBMS bearer context being charged.
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	--
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	Conditional criteria for the presence of the External Charging ID in the G-CDR – Align with SA2’s TS 23.228
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	6.2.0

	Mar 2005
	SA_27
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	--
	Correction of online charging terminology
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	--
	Correct support of Termination action
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	6.2.0
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	--
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	0010
	--
	Correction to scope
	6.2.0
	6.3.0

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