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D.3.2.1
Basic principles

D.3.2.1.0
General

In order to provide the data required for the management activities outlined in TS 32.240 [1] (billing, accounting, statistics etc.), the IP-Edge [PCEF] /TDF shall be able to report charging events to a CDF implemented as a separate entity for the corresponding IPE-CDR generation by CDF for:

· Charging Data related to the IP-CAN session;


· Charging Data related to service data flows (Flow Based Charging) within an IP-CAN session;

· Charging data related to TDF session (TDF-CDR) in the TDF;

· Charging Data related to application traffic in the TDF (TDF-CDR).

Either Charging Data related to the IP-CAN session, Charging Data related to services data flows (Flow Based Charging) within an IP-CAN session, or both may be reported for the IPE-CDR generation, as determined by Charging Characteristics. A single IPE-CDR is defined for both types of charging information. 
	Next change


D.3.2.1.1 
IP-CAN session charging


IP-Edge [PCEF] collects charging information per user identified as described in clause D.3.1.2, per IP-CAN session. 
IP-CAN session charging allows the IP-Edge [PCEF] to collect charging information related to data volumes sent to and received by the user, categorised by the QoS applied, for the timeframe since the establishment till the termination of IP-CAN session, for Fixed user traffic or 3GPP UE NSWO traffic. The IP-CAN session can be determined by a unique identifier generated by the Edge [PCEF] (a "Charging ID") when establishing IP-CAN session.
When IP-CAN session charging is active for this IP-Edge[PCEF], the main collected information items are duration of the IP-CAN session and data volume transferred per QoS during the lifetime of the IP-CAN session, and the following chargeable events are defined:
-
Start of IP-CAN session in the IP-Edge [PCEF]. Upon encountering this event, a new IPE-CDR for this context is created.
NOTE 1:
The start of IP-CAN session event is a shared trigger for Flow Based Charging in clause D.3.2.1.2 for the single shared CDR
-
Start of traffic under a QoS within the IP-CAN session: new data volume counts (i.e. uplink and downlink) are   started for this QoS.
-
Termination of traffic under a QoS within the IP-CAN session: The counters and time stamps for this QoS are closed and resulting containers added to the CDR.
-
End of IP-CAN session in the IP-Edge [PCEF]. Upon encountering this trigger, all the counters are closed and added to the CDR, and the IPE-CDR is closed.
NOTE 2:
The end of IP-CAN session event is a shared trigger for Flow Based Charging in clause D.3.2.1.2 for the single shared CDR
-
Expiry of an operator configured time limit for keeping a CDR open. This event closes all counters. The resulting containers are added to the CDR and the CDR is closed. A new CDR is opened if the IP-CAN session is still active. 
NOTE 3:
Expiry of an operator configured time limit for keeping a CDR open event is a shared trigger for Flow Based Charging in clause D.3.2.1.2 for the single shared CDR
-
Expiry of an operator configured time limit per QoS. The counters and time stamps for the QoS are closed and added to the CDR. New QoS traffic volume containers are opened if the QoS is still active.

-
Expiry of an operator configured data volume limit per IP-CAN session. This event closes all counters. The resulting containers are added to the CDR and the CDR is closed. A new CDR is opened if the IP-CAN session is still active. 
NOTE 4:
Expiry of an operator configured data volume limit per IP-CAN session event is a shared trigger for Flow Based Charging in clause D.3.2.1.2 for the single shared CDR

-
Expiry of an operator configured data volume limit per QoS. The counters and time stamps are closed and added to the CDR. New QoS traffic volume containers are opened if the QoS is still active. 
-
Change of charging condition: 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 are started.
NOTE 5:
Change of charging condition event is a shared trigger for Flow Based Charging in clause D.3.2.1.2 for the single shared CDR

-
Expiry of an operator configured change of charging condition limit per IP-CAN session. This event closes the CDR, and a new one is opened if the IP-CAN session is still active.
NOTE 6:
Expiry of an operator configured change of charging condition limit per IP-CAN session event is a shared trigger for Flow Based Charging in clause D.3.2.1.2 for the single shared CDR

Management intervention may also force trigger a chargeable event. 
	Next change


D.3.2.1.2
Flow Based Charging (FBC) 

Flow based Charging functionality defined in clause 5.2.1.3 shall apply when provided by the PCEF located in the IP-Edge, with modifications described below:

-
Relates to Fixed user traffic and 3GPP UE NSWO traffic.
-
It is applicable within the context of an IP-CAN session. 
The chargeable events defined in clause 5.2.1.3, when offline charging is activated, apply with the difference that PGW is replaced by IP-Edge [PCEF], and IP-CAN bearer is replaced by IP-CAN session.

Change of charging condition is modified to remove conditions related to SGSN change, S-GW change, user location change, user CSG information change. The following are the resulting applicable events:

-
Change of charging condition: QoS change. When this event is encountered, all current configured counts and time stamps applicable to the QoS level are captured and new counts and time stamps for all service data flows applicable to the new QoS level are started.
-
Change of charging condition: 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.
Following are not applicable:

-
Intersystem change.

-
PLMN change.

-
MS Timezone change.

-
SGSN change in the P-GW. 

NOTE: A set of chargeable events are shared triggers for IP-CAN session charging in clause D.3.2.1.1 for the single shared IPE-CDR. They are indicated in clause D.3.1.1.
The detailed PCEF behaviour associated to these chargeable events above, are detailed below.  

When applicable to the IP-Edge [PCEF], charging information included in the PCC Rule is specified in TS 23.203 [72] Annex S.
	Next change


D.3.2.2.1
Triggers for charging events from IP-Edge [PCEF]

D.3.2.2.1.0
General

Charging event reporting as defined in clause 5.2.2.2 shall apply to the PCEF located in the IP-Edge, with the differences that PGW is replaced by IP-Edge [PCEF], IP-CAN bearer is replaced by IP-CAN session, and includes, in addition:
-
containers identifying per QoS, traffic volumes charging data (separated for uplink and downlink traffic) with associated charging condition change information when IP-CAN session charging is active for this IP-Edge[PCEF].
The trigger conditions applicable are described in following clauses.

	Next change


D.3.2.2.1.1
Triggers for charging information addition

Charging event for charging information addition and triggers, as defined in clause 5.2.3.4.1 shall apply to the PCEF located in the IP-Edge for Flow Based Charging (i.e. "List of Service Data" attribute of the IPE-CDR), with following exceptions: 
-
IP-CAN bearer modification (e.g. QoS change, SGSN/S-GW/ePDG change, user location change, user CSG information change) as trigger conditions is replaced by IP-CAN session modification (e.g. QoS change,..) 

-
The "Serving node Address" attribute is not applicable.  
When IP-CAN session charging is active, the trigger conditions for charging information addition are described in clause D.3.2.3.1.1.
	Next change


D.3.2.2.1.2
Triggers for charging information closure
Charging event for charging information closure, and triggers as defined in clause 5.2.3.4.2 shall apply to the PCEF located in the IP-Edge, when either Flow Based Charging or IP-CAN session charging or both are active, with the following differences:

-
PGW is replaced by IP-Edge [PCEF], IP-CAN bearer is replaced by IP-CAN session, and PGW-CDR is replaced by IPE-CDR.

-
following Partial Record Reasons: PLMN change, RAT type, and MS time zone change are not applicable.
	Next change


D.3.2.3.1
IPE-CDR charging information collection

D.3.2.3.1.0
General
Charging information collection as defined in clause 5.2.3.4 shall apply, based on charging events from IP-Edge [PCEF], with the differences that PGW is replaced by IP-Edge [PCEF], IP-CAN bearer is replaced by IP-CAN session, and PGW-CDR is replaced by IPE-CDR, and in addition, when IP-CAN session charging is active: 
IPE-CDR is used to collect charging information related to traffic volumes used within the IP-CAN session, identified per QoS.
Many traffic volume containers per QoS can be active simultaneously in IPE-CDR. 
A new traffic volume container is activated, when traffic applied with this QoS is detected and no matching active Qos container exists.
When a change of charging condition occurs, all traffic volume containers are added to the IPE-CDR. 
When both, IP-CAN session charging and Flow Based Charging are active, the same IPE-CDR is used for collection of corresponding data.  

	Next change


D.3.2.3.1.1
IPE-CDR charging information addition

Charging information addition to IPE-CDR for Flow Based Charging, shall be based on charging events received from IP-Edge [PCEF] as specified in D.3.2.2.1.1. 
When IP-CAN session charging is active the following behaviour shall apply:
The "List of Traffic Volumes" attribute of the IPE-CDR consists of a set of containers, which are added when specific trigger conditions are met, and identify the volume counter per QoS, separated for uplink and downlink traffic, on encountering that trigger conditions. Table D.3.2.3.1.1.X identifies which conditions are supported to trigger IPE-CDR charging information addition for the "List of Traffic Volumes" attribute.

Table D.3.2.3.1.1.X: Triggers for IPE-CDR charging information addition for List of Traffic Volumes 

	Trigger Conditions
	Description/Behaviour

	End of Qos in IP-Edge
	The end of a Qos enforced in IP-Edge shall result in open "List of Traffic Data Volumes" containers for the Qos are closed and added to the CDR. 

	Tariff Time Change
	On reaching the Tariff Time Change open "List of Traffic Data Volumes" containers shall be closed and added to the CDR.

	Traffic volume report
	A "List of Traffic Volumes" container for a Qos shall be added when:

-
expiry of time limit per Qos;

-
expiry of data volume limit per Qos.

	CDR Closure
	Open "List of Traffic Data Volumes" containers shall be closed and added to the IPE-CDR.


When Charging Event (ACR) is triggered by Table D.3.2.3.1.1.X conditions, the Change-Condition sub-field associated to the added container, indicating the appropriate condition, shall be present, excluding CDR Closure case.

When Charging Event (ACR) is triggered by CDR Closure condition, this Change-Condition sub-field associated to the added container shall be omitted, except when CDR closure is due to "maximum number of charging condition changes", where it shall be present with the original condition change.

	End of changes


