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	Reason for change:
	For PCC rules with application identifier, application traffic can under certain circumstances be received in a different bearers than the bearer used to transport downlink traffic for that bearer. Reasons:
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· For GERAN, and for UTRAN in UE-only mode, the UE may also apply a local mapping to a bearer in the UL if the traffic does not match any TFT packet filter.
However, current uplink traffic verification procedures only inspect the bearer that is used to transport the downlink traffic.

The current description of how PCC rules with application identifier are evaluated is not fully alligned with stage 2: The precedence does not affect the evaluation, but only the selection among the matching PCC rules.
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	PCC rules are assigned to an IP CAN bearer for uplink bearer binding verification via the bearer binding; PCC Rules that contain an application identifier may be assigned for uplink bearer binding verification to other bearer(s) with non-GBR QCI (e.g. the default bearer) in addition to the bearer where the PCC rule is bound to.
The description of how PCC rules with application identifier are evaluated is alligned with stage 2.
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1st Change

4.3.1
PCC Rule Definition

The purpose of the PCC rule is to:

-
Detect a packet belonging to a service data flow.

-
The service data flowtemplates within the PCC rule are used for the selection of downlink IP CAN bearers.

-
The service data flow filters within the PCC rule are used for the enforcement that uplink IP flows are transported in the correct IP CAN bearer.
NOTE 1:
For aPCC rule that contains an application identifier referencing an application detection filter, the PCRF can inspect traffic on multiple bearers in the uplink direction. Such detected traffic counts as detection by that PCC rule.
-
Identify the service the service data flow contributes to.

-
Provide applicable charging parameters for a service data flow.

-
Provide policy control for a service data flow.

The PCEF shall check each received packet against the service data flow filters of each PCC rule in the order of the precedence of the PCC rules. When a packet matches a service data flow filter, the packet matching process for that packet is completed, and the corresponding PCC rule shall be applied. For PCC rules that contain an application identifier referencing an application detection filter, the precedence is only relevant for the rule enforcement, i.e. when the detected application packet matches multiple PCC rules, only the enforcement, reporting of application starts and stops, usage monitoring, and charging actions of the PCC rule with the highest precedence shall be applied.
There are two different types of PCC rules as defined in 3GPP TS 23.203 [7]:

-
Dynamic PCC rules. Dynamically provisioned by the PCRF to the PCEF via the Gx interface. These PCC rules may be either predefined or dynamically generated in the PCRF. Dynamic PCC rules can be installed, modified and removed at any time.
-
Predefined PCC rules. Preconfigured in the PCEF. Predefined PCC rules can be activated or deactivated by the PCRF at any time. Predefined PCC rules within the PCEF may be grouped allowing the PCRF to dynamically activate a set of PCC rules over the Gx reference point.

NOTE 2:
The operator may define a predefined PCC rule, to be activated by the PCEF. Such a predefined rule is not explicitly known in the PCRF.

A PCC rule consists of:

-
a rule name;

-
service identifier;

-
service data flow filter(s);
-
application identifier;
-
precedence;

-
gate status;

-
QoS parameters;
-
indication for PS to CS session continuity;
-
charging key (i.e. rating group);
-
other charging parameters;

-
monitoring key;

-
sponsor identity;

-
application service provider identity;

-
indication of access network information reporting;

-
redirect.
The rule name shall be used to reference a PCC rule in the communication between the PCEF and the PCRF.

The service identifier shall be used to identify the service or the service component the service data flow relates to.

The service data flow filter(s) or the application detection filter shall be used to select the traffic for which the rule applies. Either service data flow filter(s) or application identifier shall exist in a PCC rule. It shall be possible to define wildcarded service data flow filter(s), both for the dynamic and predefined PCC rules.
The application identifier shall be used to reference an application detection filter, which is predefined in the PCEF. The same application identifier value can occur in more than one PCC rule. If so, the PCRF shall ensure that there is at most one PCC rule active per application identifier value and IP CAN session at any time.
NOTE 3:
The application identifier can only be used for PCEF enhanced with ADC. The same application identifier value could be used for a dynamic PCC rule and a pre-defined PCC rule or for multiple pre-defined PCC rules.
The gate status indicates whether the service data flow may pass (gate is open) or shall be discarded (gate is closed) in uplink and/or in downlink direction.

The QoS information includes the QoS class identifier (authorized QoS class for the service data flow), the Allocation and Retention Priority (ARP) and authorized bitrates for uplink and downlink.
The PS to CS session continuity indicates that the service data flow may be handed over to the CS domain as defined in 3GPP TS 23.216 [40].
The charging parameters define whether online and offline charging interfaces are used, what is to be metered in offline charging, on what level the PCEF shall report the usage related to the rule, etc.

For different PCC rules with overlapping service data flow filter, the precedence of the rule determines which of these rules is applicable. For PCC rules with application detection filter, the precedence of the rule is only relevant for the enforcement or charging of the detected application. When a dynamic PCC rule and a predefined PCC rule have the same precedence, the dynamic PCC rule takes precedence. For dynamic PCC rules that contain an application identifier, the precedence shall be either preconfigured at the PCEF or provided dynamically by the PCRF within the PCC Rules.
NOTE 4:
Whether precedence for dynamic PCC rules that contain an application identifier is preconfigured in PCEF or provided in the PCC rule from the PCRF depends on network configuration.
PCC rule also includes Application Function record information for enabling charging correlation between the application and bearer layer if the AF has provided this information via the Rx interface. For IMS this includes the IMS Charging Identifier (ICID) and flow identifiers.

The monitoring key for a PCC rule identifies a monitoring control instance that shall be used for usage monitoring control of the service data flows controlled by the predefined PCC rule or dynamic PCC rule.
If sponsored data connectivity is supported, the sponsor identity for a PCC rule identifies the 3rd party organization (the sponsor) willing to pay for the operator's charge for connectivity required to deliver a service to the end user.

If sponsored data connectivity is supported, the application service provider identity for a PCC rule identifies the 3rd party organization (the ASP) that is delivering the service to the end user.
If Access Network Information Reporting is supported, the value of Required-Access-Info AVP for a PCC rule identifies the Access Network Information parameters requested by the AF.
The redirect indicates whether the uplink part of the detected application traffic shall be redirected to a controlled address. The target redirect address may also be included.
NOTE 5:
The redirect is applicable when application identifier exists in the PCC rule.
2nd Change
4.5.2.1
Selecting a PCC rule for Uplink IP packets
If PCC is enabled, the PCEF shall select the applicable PCC rule for each received uplink IP packet within an IP CAN bearer by evaluating the packet against uplink service data flow template of PCRF-provided or predefined active PCC rules assigned to this IP CAN bearer.
PCC rules shall be assigned to an IP CAN bearer via bearer binding; PCC Rules that contain an application identifier may be assigned to other bearer(s) with non-GBR QCI (e.g. the default bearer) in addition to the bearer where the PCC rule is bound to.
NOTE 1:
The PCEF uses implementation specific logic to assign PCC Rules that contain an application identifier to additional bearer(s) for uplink bearer binding verification, i.e. to determine for what bearers the uplink service data flow detection applies. When PCC rules with application detection filters cannot be used to generate traffic mapping information for the UE, the application detection may need to inspect traffic on multiple bearers. The uplink traffic will get the QoS of the bearer carrying the traffic. The QCI of the bearer may therefore be different than the QCI of the PCC rule detecting the service data flow. The charging and other enforcement functions performed by the PCEF will still be carried out based on parameters of the PCC rule detecting the service data flow. In case the PCC rule contains a GBR QCI, the GBR resource reservation will only apply on the bearer where the PCC rule is bound to. The PCRF can prevent that uplink GBR resources are reserved by providing an uplink GBR value of zero in the PCC rule.
For PCC rules that contain service data flow filters, the evaluation of packets against the service data flow templates shall be done in the order of the precedence of the PCC rules. When a packet matches a service data flow template, the packet matching process for that packet is completed, and the PCC rule for that filter shall be applied.
For PCC rules that contain an application identifier (i.e. that refer to an application detection filter), the order and the details of the application detection are implementation specific. Once an application has been detected, the PCC rule shall however be applied under consideration of the PCC rule precedence, i.e. when multiple PCC rules overlap (regardless of whether they contain service data flow filters or an application identifier), only the PCC rule with the highest precedence shall be applied and the packet matching process for that packet is completed.

When a PCRF-provided PCC rule and a predefined PCC rule have the same precedence, the uplink service data flow templates of the PCRF-provided PCC rule shall be applied..
Uplink IP packets which do not match any PCC rule assigned to the corresponding IP CAN bearer shall be silently discarded.

3rd Change
4.5.2.2
Selecting a PCC rule and IP CAN Bearer for Downlink IP packets
If PCC is enabled, the PCEF shall select a PCC rule for each received downlink IP packet within an IP CAN session by evaluating the packet against downlink service data flow templates of PCRF-provided or predefined active PCC rules of all IP CAN bearers of the IP CAN session.

 For PCC rules that contain service data flow filters, the evaluation of packets against the service data flow templates shall be done in the order of the precedence of the PCC rules. When a packet matches a service data flow template, the packet matching process for that packet is completed, and the PCC rule for that template shall be applied.
For PCC rules that contain an application identifier (i.e. that refer to an application detection filter), the order and the details of the application detection are implementation specific. Once an application has been detected, the PCC rule shall however be applied under consideration of the PCC rule precedence, i.e. when multiple PCC rules overlap (regardless of whether they contain service data flow filters or an application identifier), only the PCC rule with the highest precedence shall be applied and the packet matching process for that packet is completed.
 When a PCRF-provided PCC rule and a predefined PCC rule have the same precedence, the downlink service data flow template of the PCRF-provided PCC rule shall be applied. 
The Downlink IP Packet shall be transported within the IP CAN bearer where the selected PCC rule is mapped.
Downlink IP packets which do not match any PCC rule of the IP CAN session shall be silently discarded.

4th Change
4.5.5.3
Policy enforcement for authorized QoS per service data flow

If an authorized QoS is defined for a PCC rule, the PCEF shall limit the data rate of the service data flow corresponding to that PCC rule not to exceed the maximum authorized bandwidth for the PCC rule by discarding packets exceeding the limit.

The PCEF shall reserve the resources necessary for the guaranteed bitrate for the PCC rule upon receipt of a PCC rule provisioning including QoS information. For GBR bearers the PCEF should set the bearer’s GBR to the sum of the GBRs of all PCC rules that are active/installed and bound to that GBR bearer. For GBR bearers the PCEF should set the bearer’s MBR to the sum of the MBRs of all PCC rules that are active/installed and bound to that GBR bearer.
NOTE 1:
Since the PCRF controls the GBR value in the PCC rule, the PCRF can prevent that uplink GBR resources are reserved by providing an uplink GBR value of zero for that PCC rule This may be useful e.g. for a PCC rule with application identifier as the uplink traffic can be received in other bearers than the one the PCC rule is bound to.
For non-GBR bearers, when the IP-CAN type supports non-GBR bearers that have a separate MBR (i.e. 3GPP-GPRS), the PCEF may also set the bearer’s MBR to the sum of the MBRs of all PCC rules that are active and bound to that non-GBR bearer unless that sum exceeds a possibly provisioned authorized QoS per QCI for the bearer's QCI (see subclause 4.5.5.6). If an authorized QoS per QCI has been provisioned for the bearer's QCI, the PCEF should set the bearer’s MBR to the corresponding MBR. The access-specific BS Manager (as included in 3GPP TS 29.213 [8]) within the PCEF receives the authorised access-specific QoS information from the Translation/mapping function. Then the PCEF shall start the needed procedures to ensure that the provisioned resources are according to the authorized values. This may imply that the PCEF needs to request the establishment of new IP CAN bearer(s) or the modification of existing IP CAN bearer(s). If the enforcement is not successful, the PCEF shall inform the PCRF as described in subclause 4.5.5.0.

Upon deactivation or removal of a PCC rule, the PCEF shall free the resources reserved for that PCC rule.
End of Changes
