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Change in Clause 2

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

a)
The 3GPP charging specifications

[1]
3GPP TS 32.240: "Telecommunication management; Charging management; Charging architecture and principles".

[2]-[9]
Void.

[10]
3GPP TS 32.250: "Telecommunication management; Charging management; Circuit Switched (CS) domain charging".

[11]
Void.

[12]
3GPP TS 32.252: "Telecommunication management; Charging management; Wireless Local Area Network (WLAN) charging".

[13]-[19]
Void.

[20]
3GPP TS 32.260: "Telecommunication management; Charging management; IP Multimedia Subsystem (IMS) charging".

[21]-[29]
Void.

[30]
3GPP TS 32.270: "Telecommunication management; Charging management; Multimedia Messaging Service (MMS) charging".

[31]
3GPP TS 32.271: "Telecommunication management; Charging management; Location Services (LCS) charging".

[32]-[49]
Void.

[50]
3GPP TS 32.299: "Telecommunication management; Charging management; Diameter charging application".

[51]
3GPP TS 32.298: "Telecommunication management; Charging management; Charging Data Record (CDR) encoding rules description".

[52]
3GPP TS 32.297: "Telecommunication management; Charging management; Charging Data Records (CDR) file format and transfer".

[53]
3GPP TS 32.296: "Telecommunication management; Charging management; Online Charging System (OCS) applications and interfaces".

[54]
3GPP TS 32.295: "Telecommunication management; Charging management; Charging Data Record (CDR) transfer".

[55]-[69]
Void.

[70]
3GPP TS 23.125: "Overall High Level Functionality and Architecture Impacts of Flow Based Charging; Stage 2”
[71]
3GPP TS 29.210: ” Charging rule provisioning over Gx interface”
[72]-[99]
Void.

b)
Common 3GPP specifications 

[100]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[101]
3GPP TS 22.101: "Service aspects; Service principles".

[102]
3GPP TS 22.115 "Service aspects; Charging and billing".

[103]
3GPP TS 23.002: "Network Architecture".

[104]
3GPP TS 23.003: "Numbering, addressing and identification".

[105]
3GPP TS 27.001: "General on Terminal Adaptation Functions (TAF) for Mobile Stations (MS)".

[106]-[199]
Void.

c)
other Domain and Service specific 3GPP / ETSI specifications

[200]
3GPP TS 22.060: "General Packet Radio Service (GPRS); Service description; Stage 1".

[201]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[202]
3GPP TS 29.078: "Customized Applications for Mobile network Enhanced Logic (CAMEL); CAMEL Application Part (CAP) specification".

[203]
3GPP TS 49.031: "Location Services (LCS); Base Station System Application Part LCS extension (BSSAP-LE)".

[204]
3GPP TS 29.060: "General Packet Radio Service (GPRS); GPRS Tunnelling Protocol (GTP) across the Gn and Gp interface".

[205]
3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting packet based services and Packet Data Networks (PDN)”

[206]
3GPP TS 23.078: "Customized Applications for Mobile network Enhanced Logic (CAMEL); Stage 2".

[207]
3GPP TS 24.008: "Mobile radio interface layer 3 specification; Core network protocols; Stage 3".

[208]
3GPP TS 23.040: "Technical realization of the Short Message Service (SMS)".

[209]
3GPP TS 32.215: "Telecommunication management; Charging management; Charging data description for the Packet Switched (PS) domain (Release 5)". Not propagated beyond Release 5.

[210]-[299]
Void.

d)
Relevant ITU Recommendations

[300]
ITU-T Recommendation D.93: "Charging and accounting in the international land mobile telephone service (provided via cellular radio systems)".

[301]-[309]
Void.
[310]
ITU-T Recommendation E.164: "The international public telecommunication numbering plan".

[311]-[329]
Void.
[330]
ITU-T Recommendation Q.767: "Application of the ISDN user part of CCITT signalling System No.7 for international ISDN interconnections".

[331]-[349]
Void.
[350]
ITU-T Recommendation X.25: "Interface between Data Terminal Equipment (DTE) and Data Circuit-terminating Equipment (DCE) for terminals operating in the packet mode and connected to public data networks by dedicated circuit".

[351]
ITU-T Recommendation X.121: "International numberig plan for public data networks".

[352]-[399]
Void.

e)
Relevant IETF RFCs

[400]
IETF RFC 959 (1985): "File Transfer Protocol".

[401]
IETF RFC 3588 (2003): “Diameter Base Protocol”

[402]
IETF Internet-Draft “Diameter Credit Control” Application

[403]
IETF RFC 1350: "The TFT Protocol (Revision 2)"

End of Change in Clause 2

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. 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 PDP Context activation to PDP Context 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.

5.1.2.1
Service data flow determination in FBC

Relevant service data flows for certain PDP context shall be 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.
More detailed description of the charging rules, Gx interface and how service data flow is determined can be found from TS 23.125 [70] and TS 29.210 [71].
End of Change in Clause 5.1.2

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. 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 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.

End of Change in Clause 5.2.1.3

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 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 start, 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. An interim CCR 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 an interim CCR 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 stop, 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 an interim CCR, 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 an interim CCR 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 an interim CCR, 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 an interim CCR 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 an interim CCR. 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

End of Document
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