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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 shall be able to produce CDRs, and the S-GW and P-GW shall be able to produce CDRs or report charging events  for CDRs generation by CDF, for each of the following:

· Charging Data related to IP-CAN bearers in the SGSN (S-CDR);

· Charging Data related to IP-CAN session in S-GW (SGW-CDR) and P-GW (PGW-CDR);

· Charging Data related to service data flows in the P-GW (PGW-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) passing 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 clauses. A detailed formal description of the CDR parameters defined in the present document is to be found in 3GPP TS 32.298 [51].

When the CDF is implemented as a separate entity (for the S-GW and the P-GW), the Charging events triggering and contents for CDRs handling by the  CDF, are described in clause 5.2.2.

	Next Modified Section


5.2.1.1
IP-CAN bearer charging - SGSN
SGSN collects charging information per user per IP-CAN bearer. IP-CAN bearer charging allows the SGSNs to collect charging information related to data volumes sent to and received by the UE/MS, categorised by the QoS applied to the IP-CAN bearer. The user can be identified by MSISDN and/or IMSI, while the IP-CAN bearer can be determined by a unique identifier generated by the P-GW when creating a IP-CAN bearer. This identifier is also forwarded to the SGSN so as to allow correlation of SGSN IP-CAN bearer CDRs with the matching P-GW CDRs in the BD.

The main collected information items are duration of the IP-CAN bearer and data volume transferred during the lifetime of the IP-CAN bearer. The following chargeable events are defined for IP-CAN bearer charging:

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

· End of IP-CAN bearer in the SGSN. The  CDR is closed upon encountering this trigger.
· Routing Area Update of
· Inter-SGSN. The IP-CAN bearer CDR is closed in SGSN upon encountering this trigger. In P-GW a new SGSN address is added to CDR upon encountering this trigger.

· 
· SGSN to MME.  The IP-CAN bearer CDR is closed in SGSN upon encountering this trigger. In S-GW a new MME address is added to CDR upon encountering this trigger.
· Intersystem change (e.g. change of radio interface from GSM to UMTS or vice versa). This event closes the  CDR. A new one is opened if the IP-CAN bearer is still active.

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

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

· Change of charging condition in the SGSN: e.g. QoS change, tariff time change or direct tunnel establishment/removal. 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 IP-CAN bearer. This event closes the  CDR, and a new one is opened if the IP-CAN bearer is still active.

· Management intervention may also force trigger a chargeable event.


5.2.1.1A
IP-CAN session charging - SGW
S-GW collects charging information per user and IP-CAN session, categorized per QCI and ARP combination. IP-CAN session charging allows the SGWs to collect charging information related to data volumes sent to and received by the UE/MS, categorized by per QCI and ARP combination. The user can be identified by MSISDN and/or IMSI, while the IP-CAN session can be determined by a unique identifier generated by the P-GW when creating a IP-CAN session. This identifier is forwarded to the S-GW so as to allow correlation of S-GW IP-CAN session CDRs with the matching P-GW CDRs in the BD.

The main collected information items are duration of the “QCI and ARP” pairs usage within the IP-CAN session and data volume transferred during the lifetime of each “QCI and ARP” pair. The following chargeable events are defined for IP-CAN session charging:

· Start of IP-CAN session. Upon encountering this event, a new CDR for this IP-CAN session is created and the data volume is captured for the first “QCI and ARP”combination.
· End of IP-CAN session in S-GW. The CDR is closed upon encountering this trigger.
· Tracking Area Update of
· Inter S-GW. The IP-CAN session CDR is closed in S-GW upon encountering this trigger. In P-GW a new S-GW address is added to CDR. 

· Inter-MME. In S-GW a new MME address is added to CDR upon encountering this trigger.
· SGSN to MME. In S-GW a new MME address is added to CDR upon encountering this trigger.
· Intersystem change (e.g. change of radio interface from GSM to UMTS or vice versa). This event closes the  CDR. A new one is opened if the IP-CAN session is still active.

· PLMN change visible in the P-GW. This event closes the CDR. A new one is opened if the IP-CAN session is still active.

· MS Timezone change visible in the P-GW. This event closes the CDR. A new one is opened if the IP-CAN session is still active.

· Expiry of an operator configured time limit per “QCI and ARP” pair. This event closes the associated volume count, and a new one is opened if this “QCI and ARP” pair is still active.

· Expiry of an operator configured data volume limit per “QCI and ARP” pair. This event closes the associated volume count, and a new one is opened if this “QCI and ARP” pair is still active.
· Change of charging condition in the S-GW: e.g. QoS change, tariff time change, user location 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 “QCI and ARP” pair. This event closes closes the associated volume count, and a new one is opened if this “QCI and ARP” pair is still active.
· Management intervention may also force trigger a chargeable event.

When the CDF is implemented as a separate entity, all these chargeable events defined for IP-CAN session,  trigger charging events  reporting, for S-GW  CDRs to be constructed, enriched or closed by CDF, according to description in clause 5.2.2.
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5.2.1.3
Flow Based bearer Charging (FBC)

FBC is supported by the P-GW by the integration of a PCEF. PCEF provides  the capability to categorise the service data flows within a “QCI and ARP" combination, data traffic by rating group or combination of the rating group and service id. (e.g one count per each rating group or combination of the rating group and service id). The level of the reporting is defined per PCC rule. Details of this functionality are specified in TS 23.203 [72] and TS 32.240 [1].

NOTE: The P-GW can only include one QoS Information occurrence per service data container. This implies if an operator wishes to be able to separate usage according to QCI and ARP within their billing system they will need to ensure that services having different QCI and ARP do not have the same:
-
rating group in cases where rating reporting is used;

-
rating group/service id where rating group/service id reporting is used.
“QCI and ARP” combination  specific offline charging is achieved with “QCI and ARP” combination specific rating group/service identifier defined in clause 5.3.1.1.

According to TS 23.203 [72], FBC shall support different charging models per PCC rule. These charging models may be based on volume and/or time and on number of events matching a specific service data flow template in PCC rule. In general the charging of a service data flow shall be linked to the “QCI and ARP” combination under which the service data flow has been activated.  The following chargeable events are defined for FBC:

· Start of IP-CAN session. Upon encountering this event, a new PGW-CDR is created for this session.

· Start of service data flow. If service identifier level reporting is required by the PCC rule new counts and time stamps for this combination of the rating group and service id are started. If rating group level reporting is required by the PCC rule needed new counts and time stamps for this rating group are started. The type of counters shall depend on the measurement method configured for the PCC rule. When event based charging applies, the first occurrence of an event matching a service data flow template in PCC rule shall imply that a new count is started. When new events occur, the counter shall be increased. Each event shall be time stamped.

· Termination of service data flow. If service identifier level reporting is required by the PCC rule and this was the last active service data flow for this combination of the rating group and service id or if rating group level reporting is required by the PCC rule and this was the last active service data flow for this rating group, the counters and time stamps are closed and added to the PGW-CDR. For information on how the termination of service data flows is detected, refer to TS 23.203 [72].

· End of IP-CAN session in the P-GW. The PGW-CDR is closed upon encountering this trigger.

· Serving node (e.g. SGSN/S-GW) change in the P-GW. New SGSN/S-GW address is added to PGW-CDR.
· 
· Expiry of an operator configured time limit per rating group. The counters and time stamps are closed and added to the PGW-CDR. A new service data flow container is opened if any matching service data flow is still active.

· 
· Expiry of an operator configured data volume limit per rating group. The counters and time stamps are closed and added to the PGW-CDR. A new service data flow container is opened if any matching service data flow is still active.

· Expiry of an operator configured data event limit per rating group. The counters and time stamps are closed and added to the PGW-CDR. A new service data flow container is opened if any matching service data flow is still active.

· Change of charging condition: (e.g. QoS change, SGSN change, S-GW change, PLMN Id change, RAT change, user location change), tariff time change or failure handling procedure triggering. When this event is encountered, all current configured counts and time stamps are captured and new counts and time stamps for all active service data flows are started.

· Intersystem change (e.g. change of radio interface from GSM to UMTS) visible in the P-GW. When this event is encountered, all current configured counts and time stamps are captured and new counts and time stamps for all active service data flows are started.

· PLMN change visible in the P-GW. When this event is encountered, all current configured counts and time stamps are captured and new counts and time stamps for all active service data flows are started.

· MS Timezone change visible in the P-GW. When this event is encountered, all current configured counts and time stamps are captured and new counts and time stamps for all active service data flows are started.
· SGSN change in the P-GW. New SGSN address is added to PGW-CDR.

· 
· Completion of a time envelope as defined in 3GPP TS 32.299 [50]. This event closes a service data flow container. Further details are described in ‘Triggers for PGW-CDR Charging Information Addition’ (clause 5.2.3.4.1). The need for reporting time envelopes may be statically configured for each rating group or dynamically controlled by online charging.

Management intervention may also force trigger a chargeable event.

Relevant service data flows for a certain “QCI and ARP”pair are determined when FBC is applied. PCC rules are used for this determination. One PCC rule identifies service data flow to be measured but it can also include certain characteristics related to that service data flow. 

PCC rules can be activated, deactivated and modified any time during the IP-CAN session lifetime. PCC rule activation, deactivation and modification are not chargeable events. However these PCC rule changes may lead to ‘start of service data flow’ and ‘termination of service data flow’ chargeable events.

Policy and Charging Control rule can contain e.g.:

· service data flow template (filters) to identify packets belonging to certain service data flow, 

· charging method to identify whether online/offline/both/neither charging interface is used, 

· measurement method for offline charging to identify whether time/volume/events are measured for this service data flow, 

· rating group for that service data flow,

· service id for that service data flow,

· application function record information to correlate the measurement with application level reports,
· reporting level for the service data flow (rating group or combination of the rating group and service id),

· precedence to the situations where two or more PCC rules are overlapping. 

Policy and Charging Control rules can be:

· pre-defined in P-GW  (can be activated either by the PCRF or PCEF itself) or,

· dynamically provisioned and activated by the PCRF over the Gx interface.

This is specified in TS 23.203 [72] and TS 29.212 [71].

When the CDF is implemented as a separate entity,  all these FBC related chargeable events,  trigger charging events  reporting, for P-GW CDRs to be constructed, enriched or closed by CDF, according to description in clause 5.2.2.

Extended packet inspection can be done in the PCEF with pre-defined PCC rules. The PCEF also have the possibility to output service specific information related to the packet inspection in the CDR.

	End of modifications


�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 four 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 was written and (normally) to which it 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, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, 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/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�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. 19/02/2006.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��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 were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�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.





