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******************* 1st change *****************************
4.1
General requirements

It shall be possible for the PCC architecture to base decisions upon subscription information.

It shall be possible to apply policy and charging control to any kind of 3GPP IP‑CAN. Applicability of PCC to other IP‑CANs is not restricted. However, it shall be possible for the PCC architecture to base decisions upon the type of IP‑CAN used (e.g. GPRS, I-WLAN, etc.).

The PCC architecture shall discard packets that don't match any service data flow filter of the active PCC rules. It shall also be possible for the operator to define PCC rules, with wild-carded service data flow filters, to allow for the passage and charging for packets that do not match any service data flow filter of any other active PCC rules.

The PCC architecture shall allow the charging control to be applied on a per service data flow basis, independent of the policy control.

The PCC architecture shall have a binding method that allows the unique association between service data flows and their IP-CAN bearer.

A single service data flow template shall suffice, to detect a service data flow, for the purpose of both policy control and flow based charging.

A PCC rule may be predefined or dynamically provisioned at establishment and during the lifetime of an IP-CAN session. The latter is referred to as a dynamic PCC rule.

The number of real-time PCC interactions shall be minimized. This requires a single optimized interface between the PCC nodes. It shall be possible to take a PCC rule into service, and out of service, at a specific time of day, without any PCC interaction at that point in time.
PCC shall be enabled on a per PDN basis (represented by an access point and the configured range of IP addresses) at the PCEF. It shall be possible for the operator to configure the PCC architecture to perform charging control, policy control or both for a PDN access.

PCC shall support roaming users.

NOTE:
The usage of home network control of PCC in the visited network (as being developed in Annex B) is not specified in this Release.

The PCC architecture shall allow the resolution of conflicts which would otherwise cause a subscriber’s Subscribed Guaranteed Bandwidth QoS to be exceeded.

The PCC architecture shall support topology hiding.

It should be possible to use PCC architecture for handling IMS-based emergency service.

******************* 2nd change *****************************
6.1.4
Event Triggers

The PCEF shall receive information from the PCRF that define the conditions when the PCEF shall interact again with PCRF after an IP-CAN session establishment.

The event triggers are provided by the PCRF to the PCEF using the Provision of PCC Rules procedure. Event triggers are associated with all PCC rules of an IP-CAN session. Event triggers determine when the PCEF shall signal to the PCRF that an IP-CAN bearer has been modified. It shall be possible for the PCRF to instruct the PCEF 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.

	Out of credit
	Credit is no longer available.

	Time of day
	One or more rules have changed state as specified by Next state time.

	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 PCEF shall check the QoS class identifier and the bandwidth.
The time of day trigger shall trigger the PCEF interaction within the Revalidation time limit to request PCC rules from the PCRF for an established IP-CAN session.
******************* 3rd change *****************************
6.3
Policy and charging control rule

6.3.1
General

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 of a PCC rule are designated a service data flow.

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

NOTE 1:
The procedure for provisioning predefined PCC rules is out of scope for this TS.

NOTE 2:
There may be another type of predefined rules that are not explicitly known in the PCRF and not under the control of the PCRF. The operator may define such predefined PCC rules, to be activated by the PCEF on one IP-CAN bearer within the IP-CAN session. The PCEF may only activate such predefined PCC rules if there is no UE provided traffic mapping information related to that IP-CAN bearer. The IP-CAN session termination procedure deactivates such predefined PCC rules.

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.

Each PCC rule shall be installed for a single IP-CAN bearer only, i.e. PCC rules containing completely identical information shall receive different PCC rule identifiers (an exception are predefined PCC rules that contain only uplink service data flow filters and which are known to the PCRF, see clause 6.3.2).

The operator defines the PCC rules.

Table 6.3 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 which is active 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 6.3 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 clause 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

	State management
	This section defines time of day actions for the rule.
	
	

	Next state time
	Time for state transition.
	Optional
	Yes

	Next state
	The target state (e.g. Activate, modify, Inactivate etc.) for the rule at Next state time.
	Conditional

(NOTE 5)
	Yes

	Charging
	This clause 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.
	Conditional
(NOTE 4)


	no

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

This is applicable for reporting, if the charging method is online or offline.

Note: Event based charging is only applicable to pre-defined PCC rules.
	
	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 this Service identifier.

Values: mandated or not required
	
	Yes

	Policy control
	This clause defines how the PCEF shall apply 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 
	Identifier for the authorized QoS parameters for the service data flow.
Values: see NOTE 1.
	Conditional
(NOTE 2)


	Yes

	UL-maximum bitrate
	The uplink maximum bitrate authorized for the service data flow
	Conditional
(NOTE 3)


	Yes

	DL-maximum bitrate
	The downlink maximum bitrate authorized for the service data flow
	Conditional
(NOTE 3)


	Yes

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

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

	NOTE 1:
The QoS class identifier is scalar and accommodates the need for differentiating QoS in all types of 3GPP IP‑CAN. The value range is expandable to accommodate additional types of IP‑CAN.

NOTE 2:
The QoS class identifier is mandatory when the bearer binding is allocated to the PCEF.

NOTE 3:
Mandatory when policy control on SDF level applies.

NOTE 4:
Mandatory if there is no default charging method for the IP‑CAN session.
NOTE 5:
Mandatory if the Next state time is present.


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 3:
Predefined PCC rules may include service data flow filters, which support extended capabilities, including enhanced capabilities to identify events 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 4:
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. Further information about the configuration of the PCC rule precedence is described in Annex G.

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.
The PCC Next state time indicates the time when the rule state shall change to PCC Next state.  When Next state time is present at PCC rule provisioning, the PCC rule shall be stored at the PCEF only, but not applied. 

The PCC Next state indicates the target state for the state change triggered by the PCC at Next state time. 

The state management parameters shall not be provided or applied to any PCC rules that affect QoS.
NOTE 5:
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.

NOTE 6:
The PCC service identifier need not have any relationship to service identifiers used on the AF level, i.e. is an operator policy option.

The PCC Charging method indicates whether online charging, offline charging, or both are required or the service data flow is not subject to any end user charging. If the PCC charging method identifies that 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. If the PCC charging method is omitted the PCEF shall apply the default charging method as determined at IP‑CAN session establishment (see clause 6.4). The PCC Charging method is mandatory if there is no default charging method for the IP‑CAN session.

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 PCC 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 7:
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 8:
A packet, matching a PCC Rule with an open gate, may be discarded due to credit management reasons.

The QoS Class Identifier for the service data flow. The QoS class identifier represents the QoS parameters for the service data flow. The PCEF maintains the mapping between QoS class identifier and the QoS concept applied within the specific IP‑CAN. The bitrate information is separate from the QoS class identifier value.

The bitrates indicate the authorized bitrates at the IP packet level of the SDF, i.e. the bitrates of the IP packets before any IP-CAN specific compression or encapsulation.

The UL maximum-bitrate indicates the authorized maximum bitrate for the uplink component of the service data flow.

The DL maximum-bitrate indicates the authorized maximum bitrate for the downlink component of the service data flow.

The UL guaranteed-bitrate indicates the authorized guaranteed bitrate for the uplink component of the service data flow.

The DL guaranteed-bitrate indicates the authorized guaranteed bitrate for the downlink component of the service data flow.

The 'Maximum bitrate' is used for enforcement of the maximum bit rate that the SDF may consume, while the 'Guaranteed bitrate' is used by the PCEF to determine resource allocation.

6.3.2
Policy and charging control rule operations

Policy and charging control rule operations consist of installation, activation, modification and de-activation of PCC rules.

The activation of a dynamic PCC rule provides the PCC rule information to the PCEF via the Gx reference point , without any specified Next state time. If the Next state time is provided, the PCEF shall store the PCC rule without applying it and, at the Next state time, change the state to the Next state value in the rule.
Activation of a predefined PCC rule provides an identifier of the relevant PCC rule to the PCEF via the Gx reference point.

Activation of a predefined PCC rule, not known in the PCRF, may be done by the PCEF based on operator policy. The PCEF may only activate such predefined PCC rule if there are no UE provided traffic mapping information related to the IP-CAN bearer.

An active PCC rule means that:

-
the service data flow template shall be used for service data flow detection;

-
the service data flow template shall be used for mapping of downlink packets to the IP-CAN bearer determined by the bearer binding;

-
the service data flow template shall be used for service data flow detection of uplink packets on the IP-CAN bearer determined by the bearer binding;

-
usage data for the service data flow shall be recorded(further details can be found in clause 6.1.2 Reporting and clause 6.1.3 Credit Management);

-
policies associated with the PCC rule, if any, shall be invoked.

A predefined PCC rule is known at least, within the scope of one access point.

NOTE:
The same predefined PCC rule can be activated for multiple IP-CAN bearers in multiple IP-CAN sessions.

A predefined PCC rule that contains downlink service data flow filters can only be activated once per IP-CAN session. A predefined PCC rule that contains only uplink service data flow filters can be activated for multiple IP-CAN bearers of the same IP-CAN session (deactivation of such a predefined PCC rule would remove this PCC rule from every IP-CAN bearer).

The PCRF may, at any time, modify an active, dynamic PCC rule.

The PCRF may, at any time, specify the Next state time and Next state for a PCC rule or deactivate an active PCC rule in the PCEF via the Gx reference point.  At IP-CAN bearer termination all active PCC rules on that bearer are deactivated without explicit instructions from the PCRF to do so.
The PCEF shall, at the Next state time for a PCC rule, change the PCC rule state to the Next state value.
******************* 4thchange *****************************
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 using the PCC rule provision procedure. The IP-CAN bearer related policy information may be provided together with PCC 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
	Defines the containing OFCS and/or OCS addresses.
	No
	IP-CAN session

	Default charging method
	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

	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

	Revalidation time limit
	This is the time period within which the PCEF must re-request new rules from the PCRF.
	Yes
	IP-CAN session

	NOTE 1:
Depending on the bearer establishment mode only one Authorized QoS information has to be used.


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 PCEF, the PCRF may provide event triggers for the IP-CAN session. Event triggers are used to determine which IP-CAN bearer modification causes the PCEF to re-request PCC rules. The triggers are listed in clause 6.1.4.

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.
******************* End of changes *****************************
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