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Introduction:

During SA2 #52, it was noticed that the terminology for charging control was used in many places within the TS 23.203 without definition. This paper proposes a definition for charging control and enhances the existing text to align. 

The concept of charging control within the context of the PCC TS 23.203 is the identification of service data flows for which charging should be applied. The charging that needs to be applied is dictated, as already documented, by the use of the charging key and the charging method (online, offline or both). Therefore both offline and online charging would be considered a "sub-"function of charging control.
To identify that a service data flow is not subject to charging control, the charging method indicates no charging and as a result no charging key is included in the PCC rule identifying that service data flow. As a result of a PCC rule identifying that charging control is not required then by default policy control should be applied.
Proposal:

Vodafone proposes that the changes shown in Annex A are approved for inclusion in the next version the TS 23.203.

ANNEX A:

****** FIRST MODIFIED SECTION ******

1
Scope

The present document specifies the overall stage 2 level functionality for Policy and Charging Control that encompasses the following high level functions for IP-CANs (e.g. GPRS, I‑WLAN, Fixed Broadband, etc.):

-
Flow Based Charging, including charging control;

-
 Policy control (e.g. gating control, QoS control, etc.).
******** NEXT MODIFIED SECTION *******

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [8] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [8].
authorised QoS: The maximum QoS that is authorised for a service data flow. In case of an aggregation of multiple service data flows within one IP-CAN bearer (e.g. for GPRS a PDP context), the combination of the "Authorised QoS" information of the individual service data flows is the "Authorised QoS" for the IP-CAN bearer. It contains the QoS class and the data rate.

binding: The association between a service data flow and the IP-CAN bearer (for GPRS the PDP context) transporting that service data flow.

binding mechanism: The method for creating, modifying and deleting bindings.
charging control: The process of associating packets, belonging to a service data flow, to a charging key and applying online charging and/or offline charging, as appropriate. 
charging key: information used by the online and offline charging system for rating purposes.

gating control: The process of blocking or allowing packets, belonging to a service data flow, to pass through to the desired endpoint. 

GPRS IP-CAN: This IP-CAN incorporates GPRS over GERAN and UTRAN, see TS 23.060 [12].

IP-CAN bearer: An IP transmission path of defined capacity, delay and bit error rate, etc. See TS 21.905 [8] for the definition of bearer.

IP-CAN session: The association between a UE and an IP network (for GPRS, APN). The association is identified by a  UE IP address together with a UE identity information, if available. An IP-CAN session incorporates one or more IP-CAN bearers. Support for multiple IP-CAN bearers per IP-CAN session is IP-CAN specific. An IP-CAN session exists as long as the UE IP address is established and announced to the IP network. 

I-WLAN IP-CAN: This IP-CAN incorporates 3GPP IP access of I-WLAN, see TS 23.234 [13].

packet flow: A specific user data flow carried through the PCEF. A packet flow can be an IP flow. 

PCC rule: A set of information enabling the detection of a service data flow and providing parameters for policy control and/or charging control. 

service data flow: An aggregate set of packet flows. 

service data flow filter: A set of IP header parameter values/ranges used to identify one or more of the packet flows constituting a service data flow. A service data flow filter of a PCC rule that is predefined in the GW may use parameters that extend the packet inspection beyond the IP 5 tuple.

service data flow template: The set of service data flow filters in a PCC rule, required for defining a service data flow.

service identifier: An identifier for a service. The service identifier provides the most detailed identification, specified for flow based charging, of a service data flow. A concrete instance of a service may be identified if additional AF information is available (further details to be found in clause 6.3.1).

session based service: An end user service requiring application level signalling, which is separated from service rendering.

PCC decision: A decision consists of PCC rules and IP-CAN bearer attributes, which is provided by the PCRF to the PCEF for policy and charging control.

policy control: The process whereby the PCRF indicates to the PCEF how to control the IP-CAN bearer. Policy control includes QoS control and/or gating control.

subscriber category: is a means to group the subscribers into different classes, e.g. gold user, the silver user and the bronze user.

****** NEXT MODIFIED SECTION ******

4.2.2

Charging models

When developing the charging solutions, the following charging models should be considered, even though the full solution to support the models may not be within the scope of this TS.

Shared revenue services shall be supported. In this case settlement for all parties shall be supported, including the third parties that may have been involved providing the services.

The charging solution shall allow various charging models such as:

-
Volume based charging;

-
Time based charging;

-
Volume and time based charging;

-
No charging.
Note: The charging model - "No charging" implies that that charging control is not applicable.
It shall be possible to apply different rates and charging models when a user is identified to be roaming from when the user is in the home network.

It shall be possible to restrict special rates to a specific service, e.g. allow the user to download a certain volume of data from one service for free, but this allowed volume is not transferable to other services. It shall be possible also to apply special rates based on the time of day.

It shall be possible to enforce per-service usage limits for a service data flow using online charging on a per user basis (may apply to prepaid and post-paid users).

It shall be possible for online charging systems to check the amount of data used over some time period. The online charging systems can provide both volume credit and time indication. In case the PCEF detects the counted volume reaches the volume credit or the counted time reaches the indicated period of time, the PCEF shall send a request for credit to the OCS with the remaining time value and/or remaining credit volume.

In the case of online charging, it shall be possible to perform rating and allocate credit depending on the characteristics of the IP-CAN bearer resources allocated initially.

The flow based bearer level charging can support dynamic selection of charging to apply. A number of different inputs can be used in the decision to identify the specific charging to apply. For example, a service data flow may be charged with different rates depending on what QoS is applicable. The charging rate may thus be modified when an IP-CAN bearer is created or removed, to change the QoS provided for a service data flow.

The charging rate or charging model applicable to a service data flow may also be changed as a result of events in the service (e.g. insertion of a paid advertisement within a user requested media stream). The charging model applicable to a service data flow may also change as a result of events identified by the OCS (e.g. after having spent a certain amount of time and/or volume, the user gets to use some services for free). The charging rate or charging model applicable to a service data flow may also be changed as a result of having used the service data flow for a certain amount of time and/or volume.

In the case of online charging, it shall be possible to apply an online charging action upon PCEF events (e.g. re-authorization upon QoS change).

It shall be possible to indicate to the PCEF that interactions with the charging systems are not required for a PCC rule, i.e. to perform neither accounting nor credit control for this service data flow, and then no offline charging information is generated.

****** NEXT MODIFIED SECTION ******

6.2.2
Policy and Charging Enforcement Function (PCEF)

6.2.2.1
General

The PCEF encompasses service data flow detection, policy enforcement and flow based charging functionalities.

Editor's note:
This functional entity encompass the harmonization of the PEP and TPF release 6 logical entities.

This functional entity is located at the Gateway (e.g. GGSN in the GPRS case, and PDG in the WLAN case). It provides service data flow detection, user plane traffic handling, triggering control plane session management (where the IP-CAN permits), QoS handling, and service data flow measurement as well as online and offline charging interactions.

A PCEF shall ensure that an IP packet, which is discarded at the PCEF as a result from policy enforcement or flow based charging, is neither reported for offline charging nor cause credit consumption for online charging.

NOTE:
For certain cases e.g. suspected fraud an operator shall be able to block the service data flow but still be able to account for any packets associated with any blocked service data flow.

The PCEF is enforcing the Policy Control as indicated by the PCRF in two different ways:

-
Gate enforcement. The PCEF shall allow a service data flow, which is subject to policy control, to pass through the PCEF if and only if the corresponding gate is open;

-
QoS enforcement:

-
PCC rule QoS enforcement. The PCEF shall enforce the authorized QoS of a service data flow according to the active PCC rule (e.g. to enforce uplink DSCP marking).

-
IP-CAN bearer QoS enforcement. The PCEF controls the QoS that is provided to a combined set of service data flows. The policy enforcement function ensures that the resources which can be used by an authorized set of service data flows are within the "authorized resources" specified via the Gx interface by "authorized QoS". The authorized QoS provides an upper bound on the resources that can be reserved (GBR) or allocated (MBR) for the IP-CAN bearer. The authorized QoS information is mapped by the PCEF to IP-CAN specific QoS attributes.

The PCEF is enforcing the charging control in the following way:

-
For a service data flow (defined by an active PCC rule) that is subject to charging control, the PCEF shall allow the service data flow to pass through the PCEF if and only if there is a corresponding active PCC rule with and, for online charging, the OCS has authorized credit for the charging key. The PCEF may let a service data flow pass through the PCEF during the course of the credit re-authorization procedure.

For a service data flow (defined by an active PCC rule) that is subject to both Policy Control and Charging Control, the PCEF shall allow the service data flow to pass through the PCEF if and only if the right conditions from both policy control and charging control happen. I.e. the corresponding gate is open and in case of online charging the OCS has authorized credit for its charging key.
For a service data flow (defined by an active PCC rule) that is subject to policy control only and not charging control, the PCEF shall allow the service data flow to pass through the PCEF if and only if the conditions for policy control are met. 
A PCEF may be served by one or more PCRF nodes. The PCEF shall contact the appropriate PCRF based on the packet data network (PDN) connected to, together with, a UE identity information (if available, and which may be IP-CAN specific). It shall be possible to ensure that the same PCRF is contacted for a specific UE irrespective of the IP-CAN used.

The PCEF shall, on request from the PCRF, modify a PCC rule, using the equivalent PCEF behaviour as the removal of the old and the installation of the new (modified) PCC rule. The PCEF shall modify a PCC rule as an atomic operation. The PCEF shall not modify a predefined PCC rule on request from the PCRF.

Editor´s note:
It is FFS whether PCC rules need to be installed and activated as separate procedures.

The PCEF should support predefined PCC rules.

For online charging, the PCEF shall manage credit as defined in clause 6.1.3.

The operator may apply different PCC rules depending on different PLMN. The PCEF shall be able to provide identifier of serving network to the PCRF, which may be used by the PCRF in order to select the PCC rule to be applied.

The operator may configure whether Policy and Charging Control is to be applied based on different access point.

The PCEF shall gather and report IP-CAN bearer usage information according to clause 6.1.2.

At IP-CAN session establishment the PCEF shall initiate the IP-CAN Session Establishment procedure, as defined in clause 7.2. If no PCC rule was activated for the IP-CAN session the PCEF shall reject the IP-CAN session establishment.

If there is no PCC rule active for a successfully established IP-CAN session at any later point in time, e.g., through a PCRF initiated IP-CAN session modification, the PCEF shall initiate an IP-CAN session termination procedure, as defined in clause 7.3.2.

If there is no PCC rule active for a successfully established IP-CAN bearer at any later point in time, e.g., through a PCRF initiated IP-CAN session modification, the PCEF shall initiate an IP-CAN bearer termination procedure, as defined in clause 7.4.1.

If the IP-CAN session is modified, e.g. by changing the characteristics for an IP-CAN bearer, the PCEF shall first use the event trigger to determine whether to request the PCC rules for the modified IP-CAN session from the PCRF; afterwards, the PCEF shall use the re-authorisation triggers, if available, in order to determine whether to require re-authorisation for the PCC rules that were either unaffected or modified. If the PCEF receives an unsolicited update of the PCC rules from the PCRF (IP-CAN session modification, clause 7.4.2), the PCC rules shall be installed, modified or removed as indicated by the PCRF.

If another IP-CAN session is established by the same user, this is treated independently from the existing IP-CAN session.

****** NEXT MODIFIED SECTION ******

6.3
Policy control and charging rule

6.3.1
General

Editor's note-i:
To be filled with relevant information from section 5.2 of TS 23.125.

The Policy and charging control rule (PCC rule) comprises the information that is required to enable the user plane detection of, the policy control and proper charging for a service data flow. The packets detected by applying the service data flow template are designated a service data flow.

Two different types of PCC rules exist: Dynamic rules and predefined rules. The dynamic rules are provisioned by the PCRF via the Gx reference point, while the predefined rules are preconfigured in the PCEF.

There are defined procedures for activation, modification and deactivation of PCC rules (as described in clause 6.3.2). The PCRF may activate, modify and deactivate a PCC rule at any time, over the Gx reference point. However, the modification procedure is applicable to dynamic PCC rules only.

The operator defines the PCC rules.

NOTE 1:
The operator may define a predefined PCC rule, to be activated by the PCEF on every IP-CAN bearer to that access point. Such a predefined rule is not explicitly known in the PCRF and not under the control of the PCRF.

Table 6.1 lists the information contained in a PCC rule, including the information name, the description and whether the PCRF may modify this information in a dynamic PCC rule in the PCEF. The Category field indicates if a certain piece of information is mandatory or not for the construction of a PCC rule, i.e. if it is possible to construct a PCC rule without it.

Table 6.1 The PCC rule information

	Information name
	Description
	Category
	PCRF permitted to modify for a dynamic PCC rule in the PCEF

	Rule identifier
	Uniquely identifies the PCC rule, within an IP-CAN session.

It is used between PCRF and PCEF for referencing PCC rules.
	Mandatory
	no

	Service data flow detection
	This section defines the method for detecting packets belonging to a service data flow.
	
	

	Precedence
	Determines the order, in which the service data flow templates are applied at service data flow detection.
	Mandatory
	yes

	Service data flow template
	A list of service data flow filters for the detection of the service data flow.
	Mandatory
	yes

	Charging
	This section defines identities and instructions for charging and accounting that is required for an access point where flow based charging is configured 
	
	

	Charging key
	The charging system (OCS or OFCS) uses the charging key to determine the tariff to apply for the service data flow.
	
	yes

	Service identifier
	The identity of the service or service component the service data flow in a rule relates to.
	
	yes

	Charging method
	Indicates the required charging method for the PCC rule.

Values: online, offline or neither.
	Mandatory
	no

	Measurement method
	Indicates whether the service data flow data volume, duration or both shall be measured.

This is applicable for reporting, regardless the charging method.
	
	yes

	Application Function Record Information
	An identifier, provided from the AF, correlating the measurement for the Charging key/Service identifier values in this PCC rule with application level reports.
	
	no

	Service identifier level reporting
	Indicates that separate usage reports shall be generated for the Service identifier.

Values: mandated or not required
	
	Yes

	Policy control
	This section defines how the PCEF shall appy policy control for the service data flow.
	
	

	Gate status
	The gate status indicates whether the service data flow, detected by the service data flow template, may pass (Gate is open) or shall be discarded (Gate is closed) at the PCEF.
	
	Yes

	QoS class identifier 
	The authorized QoS class for the service data flow
	
	Yes

	UL-bitrate
	The uplink bit-rate authorized for the service data flow
	
	Yes

	DL-bitrate
	The downlink bit-rate authorized for the service data flow
	
	Yes


The PCC Rule identifier shall be unique for a PCC rule within an IP-CAN session. A dynamically provided PCC rule that has the same Rule identifier value as a predefined PCC rule shall replace the predefined rule within the same IP-CAN session.

The PCC Service data flow template may comprise any number of Service data flow filters. A Service data flow filter contains information for matching user plane packets. A Service data flow filter, provided from the PCRF, contains information elements for matching against the IP 5-tuple. The Service data flow template filtering information within an activated PCC rule is applied at the PCEF to identify the packets belonging to a particular service data flow.

NOTE 2:
Predefined PCC rules may include service data flow filters, which support extended capabilities, including enhanced capabilities to identify packets associated with application protocols.

The PCC Precedence defines in what order the activated PCC rules within the same IP-CAN session shall be applied at the PCEF for service data flow detection. When a dynamic PCC rule and a predefined PCC rule have the same precedence, the dynamic PCC rule takes precedence.

NOTE 3:
The operator shall ensure that overlap between the predefined PCC rules can be resolved based on precedence of each predefined PCC rule in the PCEF. The PCRF shall ensure that overlap between the dynamically allocated PCC rules can be resolved based on precedence of each dynamically allocated PCC rule.

For downlink packets all the service data flow templates, activated for the IP-CAN session shall be applied for service data flow detection and for the mapping to the correct IP-CAN bearer. For uplink packets the service data flow templates activated on their IP-CAN bearer shall be applied for service data flow detection.

The PCC Charging key is the reference to the tariff for the service data flow. Any number of PCC Rules may share the same charging key value. The charging key values for each service shall be operator configurable.

Assigning the same Charging key for several service data flows implies that the charging does not require the credit management to be handled separately.

The PCC Service identifier identifies the  service. PCC Rules may share the same service identifier value. The service identifier provides the most detailed identification, specified for flow based charging, of a service data flow.

Editor's note:
The mapping/relation of PCC service identifier and service identifiers used on the AF level (e.g. IMS communication service identifier) is FFS.

The PCC Charging method indicates whether online charging is required, offline charging suffices or the service data flow is not subject to any end user charging. If the PCC charging method identifies the service data flow is not subject to any end user charging, a PCC Charging key shall not be included in the PCC rule for that service data flow, along with other charging related parameters. 
The PCC Measurement method indicates what measurements apply for charging for PCC rule.

The PCC Service Identifier Level Reporting indicates whether the PCEF shall generate reports per Service Identifier. The PCEF shall accumulate the measurements from all PCC rules with the same combination of Charging key/Service identifier values in a single report.

The PCC Application function record information identifies an instance of service usage. A subsequently generated usage report, generated as a result of the rule, may include the Application function record information, if available. The Application Function Record Information may contain the AF Charging Identifier and/or the Flow identifiers. The report is however not restricted to include only usage related to the Application function record information reported, as the report accumulates the usage for all PCC rules with the same combination of Charging key/Service identifier values.  If exclusive charging information related to the Application function record information is required, the PCRF shall provide a service identifier, not used by any other PCC rule of the IP-CAN session at this point in time, for the AF session.

NOTE 4:
For example, the PCRF may be configured to maintain a range of service identifier values for each service which, require exclusive per instance charging information. Whenever a separate counting or credit management for an AF session is required, the PCRF shall select a value, which is not used at this point in time, within that range. The uniqueness of the service identifier in the PCEF ensures a separate accounting/credit management while the AF record information identifies the instance of the service.

The PCC Gate indicates whether the PCEF shall let a packet matching the PCC Service data flow template, pass through (gate is open) the PCEF or the PCEF shall discard (gate is closed) the packet.

NOTE 5:
A packet, matching a PCC Rule with an open gate, may be discarded due to credit management reasons.

The QoS Class Identifier indicates the authorized QoS class for the service data flow.

The UL-bitrate indicates the authorized bitrate for the uplink component of the service data flow. The interpretation of the bitrate depends on the QoS class and the IP-CAN.

The DL-bitrate indicates the authorized bitrate for the downlink component of the service data flow. The interpretation of the bitrate depends on the QoS class and the IP-CAN.
****** END OF CHANGES ******
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