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5.1.2
Charging information

Charging information in the PS domain network is collected for each MS/UE by the SGSNs, MMEs, S-GWs, ePDG and P-GWs, which are serving that MS/UE. The SGSN, S-GW, and ePDG collects charging information for each MS/UE related with the radio network usage, while the P-GW collects charging information for each MS related with the external data network usage. PCNs 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 PCNs for both online and offline charging.

For IP-CAN bearers, the PCNs 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 IP-CAN bearer is counted as the time interval from IP-CAN bearer activation to IP-CAN bearer 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 IP-CAN bearer. 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. 

7.
User CSG information: a user consumes network services via a CSG cell or a hybrid cell according to the user CSG information. The charging information shall include CSG ID, access mode and CSG membership indication.

For service data flows defined for FBC, the P-GW shall collect the following charging information:

1.
the information described above for IP-CAN bearer charging;

2.
the amount of data transmitted in MO and MT directions categorized by rating group or combination of the rating group and service id when volume based charging applies;

3.
the duration of service data flows is counted and categorized by rating group or combination of the rating group and service id when time based charging applies;
4.
the amount of events and corresponding timestamps categorized by rating group or combination of the rating group and service id when event based charging applies.

For non-IP-CAN bearer related activities, the SGSN shall collect the following charging information:

1.
mobility management actions for GPRS attached 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 PCNs 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 MBMS bearer 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. 

The MME shall collect short messages passing through the MME in MO and MT directions.  

Editor’s Note: a detailed description of  PCEF and TDF support for application based charging needs to be added.
	Next change


5.2.1.X
Application based charging
	Next change


5.2.2.2
Triggers for charging events from P-GW

Editor’s Note: a detailed description of PCEF support for application based charging needs to be added.

When a Charging Event is reported to the CDF, it includes details such as Subscription-id (e.g. IMSI), Charging-id, SGW address, ePDG address, TWAG address, FBC specific charging data etc.,and also a container identifying per rating group or combination of the rating group and service id within the same IP-CAN bearer ; the volume counts (separated for uplink and downlink traffic), elapsed time and/or number of events, with associated charging condition change information.

As stated above, the same trigger conditions described in 5.2.3.4 are applicable for charging information addition and ACR closure.

Accounting request (Start) is sent at IP-CAN bearer activation.

For an Accounting request (interim) to be sent with only one container reported, the Partial Record Reason "Maximum number of charging condition changes" should be set to value 1.

Editor’s Note : tight interworking with online charging and DCCA failure handling is ffs.
	Next change


5.2.2.X
Triggers for charging events from TDF
	Next change


5.2.3.4
Triggers for PGW-CDR charging information collection

Editor’s Note: a detailed description of PCEF support for application based charging needs to be added.
An PGW-CDR is used to collect charging information related to the IP-CAN bearer data information for a UE/MS in the P-GW, where the data volumes, elapsed time or number of events within each PGW-CDR are separately counted per rating group or per combination of the rating group and service id. In case of P-GW is not aware of IP-CAN bearers, i.e. in case of PMIP based connectivity, P-GW collects charging information per IP-CAN session as it would be one IP-CAN bearer.

Many service data flow containers per IP-CAN bearer can be active simultaneously in PGW-CDR. A service data flow container is activated when traffic is detected and no matching active service data flow container exist; a service data flow container is closed when the termination of the last service data flow matching to the service data flow container is detected by the P-GW. When event based charging applies, the first occurrence of an event matching a service data flow template shall imply service data flow start. Details on FBC can be found in TS 23.203 [72] and TS 32.240 [1].

If, according to the Charging Characteristics profile, CDR generation is activated an PGW-CDR shall be opened at IP-CAN bearer activation, and the volume (separately in uplink and downlink direction), elapsed time and/or number of events are counted. When a change of charging condition occurs, all containers are added to the PGW-CDR. The PGW-CDR includes details such as Record Type, Served IMSI, Sequence Number etc. and the FBC specific charging data. Not all of the charging information to be collected is static, and other charging information is directly dependent on dynamic Packet-Switched service usage.

It shall be possible to activate both online and offline charging interfaces for the same IP-CAN bearer. The default online and offline charging shall work independently of each other. Optionally it may be possible to operate in a tight interworking between online and offline charging mechanism i.e. only the specified quota re-authorisation triggers armed by OCS (including e.g. tariff time change, returned quotas, etc.) are used to close the service data flow containers for the PGW-CDR charging information addition. 

The subsequent clauses identify in detail the conditions for adding information to, and closing the PGW-CDR for generation towards the CGF.
	Next change


5.2.3.X
Triggers for TDF-CDR charging information collection
5.2.3.X.1
Triggers for TDF-CDR Charging Information Creation

5.2.3.X.2
Triggers for TDF-CDR Charging Information Addition

5.2.3.X.3
Triggers for TDF-CDR closure
	Next change


5.3.1.X
Application Based Charging
	Next change


5.3.2.2x
Triggers for application based charging Online Charging

5.3.2.2x.1
Triggers for starting and stopping an application based charging Credit Control session

5.3.2.2x.2
Triggers for providing interim information for an application based charging Credit Control session
	Next change


6.1A

Rf message content 

Editor’s Note: The impacts for Application based Charging will be added to the whole section.
This chapter is applicable to the ePDG, MME, S-GW, and P-GW, when the CDF is provided as an external entity.

	Next change


6.1.3
FBC IP CAN bearer charging data in P-GW (PGW-CDR)

Editor’s Note: a detailed description of PCEF support for application based charging needs to be added.
If FBC is enabled and the collection of CDR data is enabled then the P-GW data specified in the following table shall be available for each IP CAN bearer. 

Table 6.1.3: P-GW IP CAN bearer data (PGW-CDR)

	Field
	Category
	Description

	Record Type 
	M
	P-GW IP CAN bearer record.

	Served IMSI
	C
	IMSI of the served party, if available.

	IMSI Unauthenticated Flag
	OC
	This field indicates the provided served IMSI is not authenticated (emergency bearer service situation).

	Served IMEI
	OC
	The IMEI or IMEISV of the ME, if available. It is used for identifying the user in case Served IMSI is not present during emergency bearer service.

	Served 3GPP2 MEID
	OC
	MEID of the served party’s terminal equipment for 3GPP2 access. 

	Served MN NAI
	OC
	Mobile Node Identifier in NAI format (based on IMSI), if available.

	P-GW Address used
	M
	The control plane IP address of the P-GW used.

	P-GW Address IPv6
	OC
	The control plane IPv6 address, in case of IPv4v6 dual stack, of the P-GW used.

	Charging ID
	M
	IP CAN bearer Charging identifier used to identify this IP CAN bearer in different records created by PCNs

This field holds the unique Charging Id in the PMIP case.

	PDN Connection Charging Id
	OM
	This field holds the Charging Id of the EPS default bearer to identify different records belonging to same PDN connection. This field is present in GTP case only.

	Serving node Address 
	M
	List of SGSN/S-GW/TWAG control plane IP addresses, or the ePDG address used during this record.

	Serving node IPv6 Address
	OC
	List of SGSN/S-GW/TWAG control plane IPv6 addresses, in case of IPv4v6 dual stack, used during this record.

	Serving node Type
	M
	List of serving node types in control plane (SGSN, SGW, ePDG, AGW, TWAG). The serving node types listed here map to the serving node addresses listed in the field "Serving node Address" in sequence.

	PGW PLMN Identifier
	Oc
	PLMN identifier (MCC MNC) of the PGW.

	Access Point Name Network Identifier
	OM
	The logical name of the connected access point to the external packet data network (network identifier part of APN).

	PDP/PDN Type
	OM
	PDP/PDN type, i.e. IPv4, IPv6, IPv4v6 , or PDP type PPP, or IHOSS:OSP.

	Served PDP/PDN Address
	OC
	IP address allocated for the PDP context / PDN connection, i.e. IPv4 address when PDP/PDN Type is IPv4 or IPv6 prefix when PDP/PDN Type is IPv6 or IPv4v6. This parameter shall be present except when both the PDP type is PPP and dynamic IP CAN bearer address assignment is used.

	Served PDP/PDN Address prefix length
	OC
	PDP/PDN Address prefix length of an IPv6 typed Served PDP Address. The field needs not available for prefix length of 64 bits.

	Served PDP/PDN Address extension
	OC
	This field holds IPv4 address of the served IMSI, if available, when PDP/PDN type is IPv4v6.

	Dynamic Address Flag
	OC
	Indicates whether served PDP/PDN address is dynamic, which is allocated during IP CAN bearer activation, initial attach (E-UTRAN or over S2x) and UE requested PDN connectivity. This field is missing if IPv4 address is static when PDN Type is IPv4, or if IPv6 address is static when PDN Type is IPv6 or IPv4v6.

	Dynamic Address Flag extension
	OC
	Indicates whether served IPv4 PDP/PDN address is dynamic, which is allocated during IP CAN bearer activation, initial attach (E-UTRAN or over S2x) and UE requested PDN connectivity with PDP/PDN type IPv4v6. This field is missing if IPv4 address is static.

	List of Service Data 
	OM
	A list of changes in charging conditions for all service data flows within this IP CAN bearer categorized per rating group or per combination of the rating group and service id or per combination of rating group, sponsor identity and application service provider identity. Each change is time stamped. Charging conditions are used to categorize traffic volumes, elapsed time and number of events, such as per tariff period. Initial and subsequently changed QoS and corresponding data values are also listed.

Online charging information (PS Furnish Charging Information) may be added per each service data flow container in case it is sent by the OCS.

Failure-Handling: This field shall be present in case P-GW triggers the Failure-Handling procedure. It shall indicate the Failure Handling scenario and the instant the Failure Action is triggered (see annex B). Scenarios: Continue/New Session; Continue/Ongoing Session; Retry&Terminate/Ongoing Session; Terminate/Ongoing Session.

	Record Opening Time
	M
	Time stamp when IP CAN bearer is activated in this P-GW or record opening time on subsequent partial records.

	MS Time Zone 
	OC
	This field contains the MS Time Zone the MS is currently located as defined in TS 29.060 [203], if available.

	Duration
	M
	Duration of this record in the P-GW.

	Cause for Record Closing 
	M
	The reason for the release of record from this P-GW.

	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.

	APN Selection Mode
	OM
	An index indicating how the APN was selected.

	Served MSISDN
	OM
	The primary MSISDN of the subscriber.

	User Location Information
	OC
	This field contains the User Location Information of the MS as defined in TS 29.060 [203] for GPRS case, and in TS 29.274 [210] for EPC case, if available.

	User CSG information
	OC
	This field contains the User CSG Information of the UE, if available, including CSG ID, access mode and CSG membership indication.

	3GPP2 User Location information
	OC
	This field contains the User Location Information of the MS as defined in TS 29.212 [71] for 3GPP2 access, if available.

	TWAN User Location Information
	OC
	This field contains the UE location in a Trusted WLAN Access Network (TWAN) (SSID and, when available, BSSID of the access point), as defined in TS 29.274 [210] for S2a GTP-based case, or 29.275 [211] for S2a PMIP-based case, if available.

	Charging Characteristics
	M
	The Charging Characteristics applied to the IP CAN bearer.

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

	IMS Signalling Context
	OC
	Included if the IP CAN bearer IM-CN Subsystem Signalling Flag is set, see [201]is used for IMS signalling.

	External Charging Identifier
	OC
	A Charging Identifier received from a non-EPC, external network entity e.g ICID.

	Serving node PLMN Identifier
	OM
	Serving node PLMN Identifier (MCC and MNC) used during this record. 

When the Serving node is TWAG, this field includes the PLMN identifier used for UE authentication, i.e. the VPLMN in roaming case, and the HPLMN in non-roaming case.

	PS Furnish Charging Information
	OC
	Online charging session specific information

	CAMEL Information 
	OC
	Set of CAMEL information related to IP CAN bearer, if available. This field applies only for GPRS. 

	RAT Type
	OC
	This field indicates the Radio Access Technology (RAT) type currently used by the Mobile Station as defined in TS 29.061 [205], when available.

	Start Time
	OC
	This field holds the time when User IP-CAN session starts, available in the CDR for the first bearer in an IP-CAN session. 

	Stop Time
	OC
	This field holds the time when User IP-CAN session is terminated, available in the CDR for the last bearer in an IP-CAN session. 

	Low Priority Indicator
	OC
	This field indicates if this IP-CAN session has a low priority, i.e. for Machine Type Communication.


	Next change


6.1.X
Application based charging data in TDF(TDF-CDR)
	Next change


6.2.1
Diameter message contents

Editor’s Note: The impacts for application based charging will be added to the whole section.
	Next change


6.3.1.1
PS charging information assignment for Service Information

Editor’s Note: For Application based charging, whether PS-information is reused or a new AVP is defined, and whether the respective AVP is needed for PGW or TDF shall be taken into account.
The components in the Service Information that are use for PS charging can be found in Table 6.3.1.1. 

Table 6.3.1.1 : Service Information used for PS Charging

	Field
	Category
	Description

	Service Information
	OM
	This is a structured field and holds the 3GPP specific parameter as defined in TS 32.299 [50]. 

	Subscription-Id
	OC 
	This field contains the identification of the user (e.g IMSI, MSISDN, NAI).

	
PS Information
	OM
	This is a structured field and holds the PS specific parameters. The details are defined in subclause 6.3.1.2.

	
IMS Information
	OM
	This is a structured field and holds IMS specific parameters. The complete structure is defined in TS 32.260 [20].

	

IMS Charging Identifier
	OC
	This field holds the IMS Charging Identifier (ICID) as generated by an IMS node for a SIP session.

	

Node Functionality
	OM
	This field contains the function of the EPC node (SGW, ePDG, PGW)

	NOTE : When Node Functionality is set to "HSGW" the HSGW Access specific charging information are  provided as part of the PS Information




	Next change


6.3.1.2
Definition of the PS Information 

Editor’s Note: For application based charging, whether PS-information is reused or a new AVP is defined, and whether the respective AVP is needed for PGW or TDF shall be taken into account.

PS specific charging information is provided within the PS Information. The fields of the PS information are indicated with the node (MME, S-GW, P-GW) from which the information is sent.

The detailed structure of the PS Information can be found in the table 6.3.1.2.

Table 6.3.1.2 : Structure of the PS Information

	Field
	Category
	Description

	Charging Id
	OC
	This field holds the Charging Id for this IP CAN bearer (this together with the P-GW Address constitutes a unique identifier for the IP CAN bearer). This field holds the unique Charging Id in the PMIP case.

	Node Id
	OC
	This fields holds the name of the Node 

	PDN Connection Charging Id
	OC
	This field holds the Charging Id of the EPS default bearer to identify different records belonging to same PDN connection.This field is present in GTP case only. 

	PDP/PDN Type
	OC
	This field holds the type of IP CAN bearer, e.g. IP or PPP, or PDN type (i.e IPv4, IPv6 or IPv4v6).

	PDP/PDN Address
	OC
	This field holds the IP address of the served IMSI allocated for the PDP context / PDN connection, i.e. IPv4 address or IPv6 prefix. This parameter shall be present except when both the PDP type is PPP and dynamic PDP address assignment is used.

It may occur twice within the PS Information field when PDN type is IPv4v6: first occurrence with IPv6 prefix, second occurrence with IPv4 address.

	PDP/PDN Address prefix length
	OC
	PDP/PDN Address prefix length of an IPv6 typed Served PDP Address. The field needs not available for prefix length of 64 bits.

	Dynamic Address Flag
	OC
	This field indicates whether served PDP/PDN address is dynamically allocated. This field is missing if address is static.

	Dynamic Address Flag Extension 
	OC
	Indicates whether served IPv4 PDP/PDN address is dynamic, which is allocated during IP CAN bearer activation, initial attach (E-UTRAN or over S2x) and UE requested PDN connectivity with PDP/PDN type IPv4v6. This field is missing if IPv4 address is static.

	Negotiated QoS Profile
	OC
	This field holds the authorized QoS applied to IP CAN bearer. See NOTE.

	Serving Node Address
	OC
	This field holds the SGSN/S-GW/TWAG IP address that is used by the control plane for the handling of control messages, or the AGW IP address, or the ePDG address, or the MME address. It may be used to identify the PLMN to which the user is attached. It may occur twice in the case when the serving node has IPv4v6 dual stack control plane.

	Serving Node Type
	OC
	This field holds the type of the serving node (SGSN/S-GW/ePDG/AGW/TWAG from PGW, or SGSN/MME from SGW). 

	SGW Change
	OC
	This field is present if this is first ACR after S-GW change.

	PGW Address
	OC
	This field holds the IP-address of the P-GW that generated the Charging Id. It may occur twice in the case when the PGW has IPv4v6 dual stack control plane.

	SGW Address 
	OC 
	This field holds the IP-address of the S-GW used. It may occur twice in the case when the PGW has IPv4v6 dual stack control plane.

	MME Number for MT SMS
	OC
	This field holds the MME international PSTN/ISDN E.164 number used for “SMS over MME Charging”.    

	MME Name
	OC
	This field holds the Diameter Identity of the MME used for “SMS over MME Charging”.  

	MME Realm
	OC
	This field holds the Diameter Realm Identity of the MME used for “SMS over MME Charging”.  

	CG Address
	OC
	This field holds the Charging Gateway IP address if available. Only used in EPC Online Charging. 

	IMSI MCC MNC
	OC
	This field holds the MCC and MNC extracted from the user's IMSI (first 5 or 6 digits, as applicable from the presented IMSI).

	IMSI Unauthenticated Flag
	OC
	This field is present when IMSI is provided in Subscription-Id and this IMSI is unauthenticated (due to emergency bearer service situations).

	PGW MCC MNC
	OC
	This field holds the MCC-MNC of the network the P-GW belongs to.

	NSAPI
	OC
	This field Identifies a particular IP CAN bearer for the associated PDN and MSISDN/IMSI from creation to deletion. See NOTE.

	Called Station Id 
	OC
	This field contains the identifier of the access point (APN) the user is connected to.

	Session Stop Indicator
	OC
	This field indicates to the OCS that the last IP CAN bearer of a session is released and that the IP CAN session has been terminated.

	Selection Mode
	OC
	This field contains the Selection mode for this APN received in the Create PDP context request, on E-UTRAN initial attach and UE requested PDN connectivity, or Attach in WLAN on GTP S2a.

	Charging Characteristics
	OC
	This field contains the Charging Characteristics for this IP CAN bearer received in the Create IP CAN bearer Request Message (only available in R99 and later releases).

	Charging Characteristics Selection Mode
	OC
	This field holds information about how the "Charging Characteristics" was selected.  

	Serving Node MCC MNC
	OC
	This field holds the MCC and MNC extracted from the RAI within the IP CAN beareractivation or Update messages, or provided by SGW/AGW/TWAG (For TWAN, PLMN identifier used for UE authentication, i.e. the VPLMN in roaming case, and the HPLMN in non-roaming case).

	MS Time Zone
	OC
	This field indicates the offset between universal time and local time in steps of 15 minutes of where the MS currently resides.

	Charging Rule Base Name
	OC
	This field indicates the name of a pre‑defined group of PCC rules residing at the PCEF. It may occur several times within the PS Information field.

	User Location Info
	OC
	This field indicates details of where the UE is currently located (e.g. SAI, TAI, RAI, CGI, ECGI or access-specific user location information).

	User CSG Information
	OC
	This field indicates details of the User CSG Information of the UE, if available, including CSG ID, access mode and CSG membership indication.

	3GPP2 User Location Info
	OC
	This field holds the 3GPP2 User Location Info of where the UE is currently located (i.e. 3GPP2 BSID: Cell-Id, SID, NID), as defined in TS 29.212 [71]

	TWAN User Location Information
	OC
	This field contains the UE location in a Trusted WLAN Access Network (TWAN) (SSID and, when available, BSSID of the access point), as defined in TS 29.274 [210] for S2a GTP-based case, or 29.275 [211] for S2a PMIP-based case, if available.

	RAT Type
	OC
	This field indicates which Radio Access Technology (RAT) is currently serving the UE as defined in TS 29.061 [205].

	Furnish Charging Information
	OC
	This field contains the PS Furnish Information Elements.

	Offline Charging
	OC
	This field contains the Offline Charging parameters to control offline charging.

	PDP Context Type
	OC
	This field indicates the type of a PDP context (i.e. Primary or Secondary). This field is present when using the Gn/Gp reference point only. 

	Traffic data volumes
	OC
	This field holds the containers associated to a charging condition change on an IP-CAN bearer. This is included when triggers conditions are met (Qos change, tariff time change ..).
It may occur several times within the PS Information field.

	Service data container
	OC
	This field holds the container associated to a service condition change on a service data flow (categorized per rating group or per combination of the rating group and service id) within this IP CAN bearer. 

It may occur several times within the PS Information field.

	User-Equipment-Info 
	OC
	This field holds the identification of the terminal (IMEI or IMEISV…) 

It is used for identifying the user in case IMSI is not present during emergency bearer service.
Editor’s Note: Alignement with online charging is needed.

	Terminal Information
	OC
	This field holds the identification of the terminal (IMEI or IMEISV, 3GPP2-MEID..).It is used for identifying the user in case IMSI is not present during emergency bearer service.

Editor’s Note : this parameter is only for offline charging and use for online charging instead of User-Equipment-info is ffs

	start time
	OC
	Timestamp when User IP-CAN session starts

	stop time
	OC
	Timestamp when User IP-CAN session terminates.

	Change Condition
	OC
	This field holds the reason for sending ACR from the PCN Nodes.

	Diagnostics
	OC
	This field holds a more detailed reason for the release of the connection, and complements the "Change Condition" information

	Low Priority Indicator
	OC
	This field indicates if this IP-CAN session has a low priority, i.e. for Machine Type Communication.


NOTE:
For Network Requested Secondary IP CAN bearer Activation, the CCR Initial does not contain a value of NSAPI, whilst the Negotiated QoS profile reflects the requested QoS profile used in the activation request.

	Next change


A.X
Charging Characteristics in TDF
	End of changes
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