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1st Change
6.1.3
Credit management

The credit management applies for online charging only and shall operate on a per charging key basis. The PCEF shall support credit management on a per IP-CAN bearer basis.

NOTE 1:
Independent credit control for an individual service data flow may be achieved by assigning a unique charging key value for the service data flow in the PCC rule.

The PCEF shall request a credit for each charging key occurring in a PCC rule. It shall be up to operator configuration whether the PCEF shall request credit in conjunction with the PCC rule being activated or when the first packet corresponding to the service data flow is detected. The OCS may either grant or deny the request for credit. The OCS shall strictly control the rating decisions.

NOTE 2:
The term 'credit' as used here does not imply actual monetary credit, but an abstract measure of resources available to the user. The relationship between this abstract measure, actual money, and actual network resources or data transfer, is controlled by the OCS.

During IP‑CAN session establishment and modification, the PCEF shall request credit using the information after policy enforcement (e.g. upgraded or downgraded QoS information), if applicable, even though the PCEF has not signalled it yet in the IP‑CAN.

It shall be possible for the OCS to form a credit pool for multiple (one or more) charging keys, applied at the PCEF, e.g. with the objective of avoiding credit fragmentation. Multiple pools of credit shall be allowed per IP-CAN bearer. The OCS shall control the credit pooling decisions. The OCS shall, when credit authorization is sought, either grant a new pool of credit, together with a new credit limit, or give a reference to a pool of credit that is already granted for that IP-CAN bearer. The grouping of charging keys into pools shall not restrict the ability of the OCS to do credit authorisation and provide termination action individually for each charging key of the pool. It shall be possible for the OCS to group service data flows charged at different rates or in different units (e.g. time/volume/event) into the same pool.

For each charging key, the PCEF may receive credit re-authorisation trigger information from the OCS, which shall cause the PCEF to perform a credit re-authorisation when the event occurs. The event may accour at PCEF or BBERF. If the event accour at BBERF, BBERF reports the event to PCRF, PCRF then forwards the event report to PCEF for credit re-authorisation trigger detection. The credit re-authorisation trigger detection shall cause the PCEF to request re-authorisation of the credit in the OCS. It shall be possible for the OCS to instruct the PCEF to seek re-authorisation of credit in case of the events listed in table 6.1.

Table 6.1: Credit re-authorization triggers

	Credit re-authorization trigger
	Description

	Credit authorisation lifetime expiry
	The OCS has limited the validity of the credit to expire at a certain time.

	Idle timeout
	The service data flow has been empty for a certain time.

	PLMN change
	The UE has moved to another operators' domain.

	QoS changes
	The QoS of the IP-CAN bearer has changed.

	Change in type of IP-CAN
	The access type of the IP-CAN bearer has changed.

	NOTE:
This list is not exhaustive. Events specific for each IP-CAN are specified in clause A, and the protocol description may support additional events.


Some of the re-authorization triggers are related to IP-CAN bearer modifications. IP-CAN bearer modifications, which do not match any credit re-authorization trigger (received from the OCS for the bearer) shall not cause any credit re-authorization interaction with the OCS.
6.1.4
Event Triggers

The Event Reporting Function (ERF) receives event triggers from PCRF and performs event trigger detection.  When an event matching the received event trigger accurs, ERF reports the occured event to PCRF.The Event Reporting Function is located either at the BBERF or at the PCEF, depending on the architecture (see section 5.1)
The ERF shall receive information from the PCRF that define the conditions when the ERF shall interact again with PCRF after an IP-CAN session establishment.

The event triggers are provided by the PCRF to the ERF using the Provision of PCC Rules procedure or the Provision of QoS Rules procedure (if applicable). Event triggers are associated with all rules at the ERF of an IP-CAN session. Event triggers determine when the ERF shall signal to the PCRF that an IP-CAN bearer has been modified. It shall be possible for the PCRF to instruct the ERF to react on the event triggers listed in table 6.2.

Table 6.2: Event triggers

	Event trigger
	Description

	PLMN change
	The UE has moved to another operators' domain.

	QoS change
	The QoS of the IP-CAN bearer has changed.

	QoS change exceeding authorization
	The QoS of the IP-CAN bearer has changed and exceeds the authorized QoS (note 3).

	Traffic mapping information change
	The traffic mapping information of the IP-CAN bearer has changed (note 3).

	Change in type of IP-CAN (see note 1)
	The access type of the IP-CAN bearer has changed.

	Loss/recovery of transmission resources
	The IP-CAN transmission resources are no longer usable/again usable.

	NOTE 1:
This list is not exhaustive. Events specific for each IP-CAN are specified in clause A.

NOTE 2:
A change in the type of IP-CAN may also result in a change in the PLMN.

NOTE 3: 
Available only when the bearer binding mechanism is allocated to the PCRF.


IP-CAN bearer modifications, which do not match any event trigger shall cause no interaction with the PCRF.

The QoS change event trigger shall trigger the PCRF interaction for all changes of the IP-CAN bearer QoS. The QoS change exceeding authorization event trigger shall only trigger the PCRF interaction for those changes that exceed the QoS of the IP-CAN bearer that has been authorized by the PCRF previously. The ERF shall check the QoS class identifier and the bandwidth.

2nd Change
6.4
IP-CAN bearer and IP-CAN session related policy information

The purpose of the IP-CAN bearer and IP-CAN session related policy information is to provide policy and charging control related information that is applicable to a single IP-CAN bearer or the whole IP-CAN session respectively. The PCRF provides the IP-CAN bearer and IP-CAN session related policy information to the PCEF and BBERF (if applicable) using the PCC rule and QoS rule (if applicable) provision procedure. The IP-CAN bearer related policy information may be provided together with rules or separately.

Table 6.4 lists the PCC related IP-CAN bearer and IP-CAN session related policy information.

Table 6.4: PCC related IP-CAN bearer and IP-CAN session related policy information

	Attribute
	Description
	PCRF permitted to modify the attribute
	Scope

	Charging information(NOTE 2)
	Defines the containing OFCS and/or OCS addresses.
	No
	IP-CAN session

	Default charging method(NOTE 2)
	Defines the default charging method for the IP‑CAN session.
	No
	IP‑CAN session

	Event trigger
	Defines the event(s) that shall cause a re-request of PCC rules for the IP-CAN bearer.
	Yes
	IP-CAN session

	Event report
	Defines the event(s) that reported by ERF
	No
	IP-CAN session

	Authorized QoS per bearer (UE-initiated IP-CAN bearer activation/modification)

(NOTE 1)
	Defines the authorised QoS for the IP-CAN bearer (QCI, GBR, MBR).
	Yes
	IP-CAN bearer

	Authorized MBR per QCI (network initiated IP-CAN bearer activation/modification)

(NOTE 1)
	Defines the authorised MBR per QCI.
	Yes
	IP-CAN session

	NOTE 1:
Depending on the bearer establishment mode only one Authorized QoS information has to be used.
NOTE 2: These attributes should not be provided to BBERF.


Upon the initial interaction with the PCEF, the PCRF may provide Charging information containing OFCS and/or OCS addresses to the PCEF defining the offline and online charging system addresses respectively. These shall override any possible predefined addresses at the PCEF.

Upon the initial interaction with the PCEF, the PCRF may provide Default charging method indicating what charging method shall be used in the IP‑CAN session for every PCC rule where the charging method identifier is omitted, including predefined PCC rules that are activated by the PCEF.

Upon every interaction with the ERF, the PCRF may provide event triggers for the IP-CAN session. Event triggers are used to determine which IP-CAN bearer modification causes the ERF to re-request PCC rules. The triggers are listed in clause 6.1.4.
If the ERF locates at BBERF, upon receiving the event report(s) from BBERF, PCRF should forward event report(s) to PCEF. Event report(s) may be used by PCEF to determine whether to request re-authorisation of the credit in the OCS. The credit re-authorization triggers are listed in clause 6.1.3.
If the ERF locates at PCEF, upon receiving the event report(s) from PCEF, PCRF may forward event report(s) to BBERF for information transfer.
The semantics of the authorized QoS per bearer (UE-initiated IP-CAN bearer activation/modification) and the authorized MBR per QCI (network initiated IP-CAN bearer activation/modification) are captured in clause 6.2.2.4.
3rd Change
A.4 3GPP Accesses (GERAN/UTRAN/E-UTRAN EPC) - GTP-based 
A.4.0 General

A.4.1 High Level Requirements
A.4.1.X
Charging related requirements

It shall be possible for the charging system to select the applicable rate based on:

-
For GERAN/UTRAN accesses, SGSN IP address that is used by the GTP control plane for the handling of control messages.

-
For E-UTRAN access, Serving GW IP address that is used by the GTP control plane for the handling of control messages.

-
Location with the granularity as specified for the credit re-authorization trigger Location change in clause A.4.3.1.x;

-
RAT type.
A.4.2 Architectural Model and Reference Points

A.4.3 Functional Description
A.4.3.1 Overall description

A.4.3.1.x Credit management

For EPS the credit re-authorisation triggers in table A.4.1 shall apply in addition to the ones in table 6.1.

Table A.4.1: EPS specific credit re-authorization triggers

	Credit re-authorization trigger
	Description

	SGSN change
	The UE has moved to a new SGSN. (Note 2)

	Serving GW change
	The UE has moved to a new Serving GW. (Note 1)

	RAT type change.
	The characteristics of the air interface, communicated as the radio access type, has changed.

	Location change (routeing area)
	The routeing area of the UE has changed. (Note 2)

	Location change (tracking area)
	The tracking area of the UE has changed. (Note 1)

	Location change (ECGI)
	The ECGI of the UE has changed.(Note 1)

	Location change (CGI/SAI)
	The CGI/SAI of the UE has changed.(Note 2)

	Note 1:  These triggers are used for E-UTRAN access

Note 2: These triggers are used for GERAN/UTRAN accesses


If the Location change trigger for GERAN/UTRAN or E-UTRAN is armed, the PDN GW should request the Serving GW (then SGSN or MME specifically) to report any changes in location to the level indicated by the trigger according to the procedures described in TS 23.060 [12] or TS 23.401 [17]. If credit-authorization triggers and event triggers require different levels of reporting of location change for different EPS bearers for a single UE, the Serving GW reports location changes to the highest level of detail required. However, the PDN GW should not trigger a credit re-authorization if the report received is more detailed than requested by the OCS.
A.4.3.1.y Event Triggers
For EPS the event triggers in table A.4.2 shall apply in addition to the ones in table 6.2.

Table A.4.2: EPS specific event triggers

	Event trigger
	Description

	SGSN change
	The UE has moved to a new SGSN. (Note 2)

	Serving GW change
	The UE has moved to a new Serving GW. (Note 1)

	RAT type change.
	The characteristics of the air interface, communicated as the radio access type, has changed.

	Location change (routeing area)
	The routeing area of the UE has changed.

	Location change (tracking area)
	The tracking area of the UE has changed. (Note 1)

	Location change (ECGI)
	The ECGI of the UE has changed. (Note 1)

	Location change (CGI/SAI)
	The CGI/SAI of the UE has changed. (Note 2)

	Note 1: These triggers are used for E-UTRAN access

Note 2: These triggers are used for GERAN/UTRAN accesses


If the Location change trigger is armed, the PDN GW should request the Serving GW (then SGSN or MME specifically) to report any changes in location to the level indicated by the trigger according to the procedures described in TS 23.060 [12] or TS 23.401 [17]. If credit-authorization triggers and event triggers require different levels of reporting of location change for different EPS bearers for a single UE, the Serving GW reports location changes to the highest level of detail required. However, the PDN GW should not trigger a request for PCC rules if the report received is more detailed than requested by the PCRF.
A.4.4 PCC Procedures and Flows

A.4.4.1 Introduction

A.4.4.2 IP CAN Session Establishment
In the case of IP-CAN Session Establishment as the result of an E-UTRAN Initial Attach procedure, the IMSI, UE IP address, User Location Information (ECGI), Serving Network, RAT type, AMBR, Default Bearer QoS are provided to the PCRF by the PDN GW if received by the previous message. The User Location Information is used for location based charging.

A.4.4.3 GW(PCEF) initiated IP-CAN Session termination

The GW(PCEF) initiated IP-CAN Session termination procedure (described in clause 7.3.2) is triggered if the PDN GW detects that the IP-CAN Session shall be terminated. The Delete Bearer request message is sent by the PDN GW to the Serving GW.

The GW(PCEF) may indicate to the PCRF that resources have been released for an EPS Bearer, as in the case of a E-UTRAN Attach or Detach procedure.

A.4.4.4 IP-CAN Session Modification

A.4.4.4.1 IP-CAN Session Modification; GW(PCEF) initiated

In cases where a dedicated bearer modification occurs, requesting more resources, the IP-CAN Session Modification message will include an indication of the requested bearer QoS update (see TS 23.401 clauses 5.4.2.2, 5.4.4.2 and 5.4.5).
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