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5.1.1
Requirements

The following are high-level charging requirements specific to the packet domain, derived from the requirements in 3GPP TS 22.115 [102], TS 23.060 [201], TS 23.401 [208], TS 23.402 [209] and TS 23.203 [72].

1)
Every IP-CAN bearer shall be assigned a unique identity number for billing purposes. (i.e. the charging id).

2)
Data volumes on both the uplink and downlink direction shall be counted separately. The data volumes shall reflect the data as delivered to and from the user.

3)
The charging mechanisms shall provide the duration of the IP-CAN bearer with date and time information.

4)
The network operator may define a subset of the charging information specified by Packet-Switched domain charging standards. This means that it shall be possible to configure the PCN for the CDR information generated.

5)
The PCNs shall be capable of handling the charging characteristics. Charging characteristics can be specific for a subscription or for subscribed IP-CAN bearer (i.e. per APN), see annex A for details.

6)
The SGSN shall support charging of CAMEL services.

7)
The SGSN shall support charging for location requests.

8)
The SGSN may support online charging using CAMEL techniques.

9)
The P-GW may support online charging using IETF based techniques.

10)
The P-GW may be capable of identifying data volumes, elapsed time or events for individual service data flows (flow based bearer charging). One PCC rule identifies one service data flow.

11)
When online charging is used in the P-GW, the credit control shall be per rating group. 

12)
P-GW shall allow reporting of the service usage per rating group or per combination of the rating group and service id. This reporting level can be activated per PCC rule.
13)
The P-GW shall collect charging information for IP -CAN session as it would for one IP-CAN bearer  in case of  PMIP based S5/S8 is used . 
14)  The S-GW shall provide Accounting information  : Uplink  and Downlink charging per UE, PDN, and per bearer level QoS parameters (QoS Class Identifier (QCI), and Allocation and Retention Priority (ARP)).
…

	Next modification


5.2
PS domain offline charging scenarios

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 P-GW shall be able to produce CDRs for each of the following:

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

· Charging Data related to service data flows in the P-GW (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) 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].
Editor’s Note : Reporting charging information from S-GW and P-GW when Rf interface is used, need to be introduced.
5.2.1.1
IP-CAN bearer charging

SGSN and P-GW collect charging information per user per IP-CAN bearer. In case of P-GW is not aware of IP-CAN bearers, i.e. in case of PMIP based S5/S8, P-GW collects charging information per IP-CAN session as it would be one IP-CAN bearer. IP-CAN bearer charging allows the PCNs 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/S-GW/P-GW. The  CDR is closed upon encountering this trigger.
· Inter-SGSN routing area update. 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.
· 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.

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

· Change of charging condition in the P-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 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.
Editor’s Note : Reporting charging information from S-GW and P-GW when Rf interface is used, need to be introduced
	Next modification


5.2.1.3
Flow Based bearer Charging (FBC)

IP-CAN bearer charging allows the P-GW 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. FBC is supported by the P-GW by the integration of a PCEF. With PCEF, the normal IP-CAN bearer charging is enhanced by the capability to categorise the service data flows within IP-CAN bearer data traffic by rating group or combination of the rating group and service id. I.e., while there is only one uplink an one downlink data volume count per IP-CAN bearer in IP-CAN bearer charging, FBC provides 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].

IP-CAN bearer specific offline charging is achieved with IP-CAN bearer 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 IP-CAN bearer under which the service data flow has been activated.  The following chargeable events are defined for FBC:

· Start of IP-CAN bearer. Upon encountering this event, a new eG-CDR for this context is created.

· 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 eG-CDR. For information on how the termination of service data flows is detected, refer to TS 23.203 [72].

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

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

· Expiry of an operator configured time limit per rating group. The counters and time stamps are closed and added to the eG-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 IP-CAN bearer. This event closes the eG-CDR, and a new one is opened if the IP-CAN bearer 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 eG-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 eG-CDR. A new service data flow container is opened if any matching service data flow is still active.

· Change of charging condition: IP-CAN bearer modification (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. This event closes the eG-CDR, and a new one is opened if the IP-CAN bearer is still active.

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

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

· SGSN change in the P-GW. New SGSN address is added to eG-CDR.

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

· 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 eG-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.
Editor’s Note : Reporting charging information from  P-GW when Rf interface is used, need to be introduced. 
	Next modification


5.2.2
Rf message flows

Not applicable for Legacy PS domain, as the separation of the CTF and CDF is not in the scope of the 3GPP Legacy PS domain offline charging standards, although vendors may implement a separate CTF and CDF, complying with principles and protocol applications specified in TS 32.299 [50].. Refer to clause 4.2 for further information.


Editor’s Note : This chapter need to be completed for  Rf interface usage  by  S-GW and P-GW.
	Next modification


5.2.3.4
Triggers for eG-CDR charging information collection

Editor’s Note : Triggers description for eG-CDR  need also to be considered when Rf interface is used from P-GW. 
	Next modification


6
Definition of charging information

6.1
Data description for PS offline charging
6.1.1 Rf message content for Evolved PS offline charging
Editor’s Note :to be completed
6.1.2  CDR description for Legacy PS offline charging
The tables in the subsequent parts of clause x specify the Mandatory (M), Conditional (C) and Operator optional (OM or OC) designations. The category of a CDR parameter can have one of two primary values:

M
This parameter is Mandatory and shall always be present in the CDR.

C
This parameter shall be present in the CDR only when certain Conditions are met. These Conditions are specified as part of the parameter definition.

	Next modification


6.1.2.1
PDP context charging data in SGSN (S-CDR)
	Next modification


6.1.2.2
PDP context charging data in GGSN (G-CDR)

	Next modification


6.1.2.3
FBC enhanced PDP context charging data in GGSN (eG-CDR)

	Next modification


6.1..2.4
Mobile Station mobility management data in SGSN (M-CDR)
	Next modification


6.1..2.5
SMS-MO data in SGSN (S-SMO-CDR)
	Next modification


6.1.2.6
SMS-MT data in SGSN (S-SMT-CDR)
	Next modification


6.1.2.7
Mobile terminated location request (LCS-MT-CDR)
	Next modification


6.1..2.8
Mobile originated Location request (LCS-MO-CDR)
	Next modification


6.1..2.9
Network induced Location request (LCS-NI-CDR)
	Next modification


6.1.2.10
MBMS bearer context charging data in SGSN (S-MB-CDR)
	Next modification


6.1.2.11
MBMS bearer context charging data in GGSN (G-MB-CDR)

	End of modifications
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