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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:

· For LTE, the bearer selection by the UE is determined by installed uplink TFT filters. TFT filters installed due to unrelated PCC rules with SDF filters can also match traffic corresponding to a PCC rule with Application Identified, e.g. some filter for HTTP port 80 might also match such application traffic. If there is no matching TFT filter, the UE will send the traffic in the (default) PDP context without any uplink TFT filters.
· 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.

	
	

	Summary of change:
	For PCC rules with application identifier, bearer binding procedure for uplink traffic  is modified to base bearer binding on application logic. Different bearers can be selected for uplink and downlink.
However, for a PCC rule with application identifier bound to a GBR bearer in the downlink, the PCEF may apply application specific logic to determine if uplink GBR and MBR values supplied for that PCC rule are taken into consideration when calculating uplink GBR and MBR values for that bearer. The PCEF shall not reserve uplink GBR resources for that PCC rule in other bearers.

	
	

	Consequences if not approved:
	Uplink application traffic may be blocked, leading to a failure of the correspondong application.
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1st Change

4.5.2.0

Overview
The PCRF shall indicate, via the Gx reference point, PCC rules to be applied at the PCEF. This may be using one of the following procedures:

-
PULL procedure (Provisioning solicited by the PCEF): In response to a request for PCC rules being made by the PCEF, as described in the preceding section, the PCRF shall provision PCC rules in the CC-Answer; or

-
PUSH procedure (Unsolicited provisioning): The PCRF may decide to provision PCC rules without obtaining a request from the PCEF, e.g. in response to information provided to the PCRF via the Rx reference point, or in response to an internal trigger within the PCRF. To provision PCC rules without a request from the PCEF, the PCRF shall include these PCC rules in an RA-Request message. No CCR/CCA messages are triggered by this RA-Request. The PCRF should NOT send a new RA-Request command to the PCEF until the previous RA-Request has been acknowledged for the same IP-CAN session.
For each request from the PCEF or upon the unsolicited provision the PCRF shall provision zero or more PCC rules. The PCRF may perform an operation on a single PCC rule by one of the following means:

-
To activate or deactivate a PCC rule that is predefined at the PCEF, the PCRF shall provision a reference to this PCC rule within a Charging-Rule-Name AVP and indicate the required action by choosing either the Charging-Rule-Install AVP or the Charging-Rule-Remove AVP.

-
To install or modify a PCRF-provisioned PCC rule, the PCRF shall provision a corresponding Charging-Rule-Definition AVP within a Charging-Rule-Install AVP.

-
To remove a PCC rule which has previously been provisioned by the PCRF, the PCRF shall provision the name of this PCC rule as value of a Charging-Rule-Name AVP within a Charging-Rule-Remove AVP.

-
If, for certain accesses, the PCRF performs the bearer binding, the PCRF may move previously installed or activated PCC rules from one IP CAN bearer to another IP CAN bearer. See annex A for further details. 

As an alternative to providing a single PCC rule, the PCRF may provide a Charging-Rule-Base-Name AVP within a Charging-Rule-Install AVP or the Charging-Rule-Remove AVP as a reference to a group of PCC rules predefined at the PCEF. With a Charging-Rule-Install AVP, a predefined group of PCC rules is activated. With a Charging-Rule-Remove AVP, a predefined group of PCC rules is deactivated.

The PCRF may combine multiple of the above PCC rule operations in a single command.
When the UE initiates a resource modification procedure, the PCRF shall provision PCC rule(s) that are only related to the UE’s resource modification in the corresponding CCA command.
To activate a predefined PCC rule at the PCEF, the rule name within a Charging-Rule-Name AVP shall be supplied within a Charging-Rule-Install AVP as a reference to the predefined rule. To activate a group of predefined PCC rules within the PCEF (e.g. gold users or gaming services) a Charging-Rule-Base-Name AVP shall be supplied within a Charging-Rule-Install AVP as a reference to the group of predefined PCC rules. 
To install a new or modify an already installed PCRF defined PCC rule, the Charging-Rule-Definition AVP shall be used. If a PCC rule with the same rule name, as supplied in the Charging-Rule-Name AVP within the Charging-Rule-Definition AVP, already exists at the PCEF, the new PCC rule shall update the currently installed rule. If the existing PCC rule already has attributes also included in the new PCC rule definition, the existing attributes shall be overwritten. Any attribute in the existing PCC rule not included in the new PCC rule definition shall remain valid.

Upon installation or activation of a PCC rule, the PCEF shall then perform the bearer binding according to subclause 5.4 in 3GPP TS 29.213 [8] and use the select IP CAN bearer(s) for the new PCC rule.
Upon the same modification of the QCI and/or ARP of all the PCC rules bound to the same bearer, the PCEF should modify the QCI and/or ARP for that bearer. 

Provisioning of predefined PCC rules upon invocation/revocation of an MPS service shall be done according to subclause 5.3 in 3GPP TS 29.213[8].
Further details of the binding mechanism can be found in 3GPP TS 29.213 [8].

For deactivating single predefined or removing PCRF-provided PCC rules, the Charging-Rule-Name AVP shall be supplied within a Charging-Rule-Remove AVP. For deactivating a group of predefined PCC rules, the Charging-Rule-Base-Name AVP shall be supplied within a Charging-Rule-Remove AVP.

NOTE 1:
When deactivating a predefined PCC rule that is activated in more than one IP-CAN bearers, the predefined PCC rule is deactivated simultaneously in all the IP-CAN bearers where it was previously activated.

The PCRF may request the PCEF to confirm that the resources associated to a PCC rule are successfully allocated. To do so the PCRF shall provide the Event-Trigger AVP with the value SUCCESSFUL_RESOURCE_ALLOCATION (22). In addition the PCRF shall install the rules that need resource allocation confirmation by including the Resource-Allocation-Notification AVP with the value ENABLE_NOTIFICATION (0) within the corresponding Charging-Rule-Install AVP. If a Charging-Rule-Install AVP does not include the Resource-Allocation-Notification AVP, the resource allocation shall not be notified by the PCEF even if this AVP was present in previous installations of the same rule.

NOTE 1A: The PCEF reporting the successful installation of PCC rules using RAA command means that the PCC rules are installed but the bearer binding or QoS resource reservation may not yet be completed, see 3GPP TS 29.213 [8]. 
If the provisioning of PCC rules fails, the PCEF informs the PCRF as described in subclause 4.5.12 PCC Rule Error Handling. Depending on the cause, the PCRF may decide if re-installation, modification, removal of PCC rules or any other action applies.

If the PCRF is unable to create a PCC rule for the response to the CC Request by the PCEF, the PCRF may reject the request as described in subclause 4.5.1.
If the PCRF receives a request for PCC rules for an IP-CAN session from the PCEF, or a request for QoS rules for a gateway control session from the BBERF, while no suitable authorized PCC rules are configured in the PCRF or can be derived from service information provisioned by an AF, the PCRF shall check the set of services the user is allowed to access.

If the user is not allowed to access AF session based services, the PCRF shall check whether the user is allowed to request resources for services not known to the PCRF and whether the requested QoS and/or packet filters can be authorized. If this is the case, the PCRF shall provide a PCC rule to authorize the UE requested QoS and packet filters that were received as part of the request for PCC/QoS rules. The service data flow description shall be derived from the packet filter information. If the user is not allowed to request resources for services not known to the PCRF, the PCRF shall reject the request.

If the user is allowed to access AF session based services, the PCRF may, depending e.g. on the user’s subscription details or operator policy, authorise the requested QoS for a timer supervised grace period (the timer started by the PCRF either by the request from the PCEF or from the BBERF) to wait for AF service information. If an AF session bound to the same IP-CAN session is ongoing and only preliminary service information was received within this AF session, the PCRF shall base the authorization of the requested QoS on the preliminary service information. 

NOTE 2:
This scenario may for instance be encountered for a UE terminated IMS session establishment or modification with UE initiated resource reservation, refer to 3GPP TS 29.214 [10]. If the PCRF does not authorize a request for PCC/QoS rules in this scenario, the IMS session setup may fail.

NOTE 3:
During the grace period, the QoS and packet filters requested by the UE need to be authorized even if the user is not allowed to request for resources for services not known to the PCRF or if the requested QCI is not allowed for services not known to the PCRF as it is not clear at this point in time whether the UE resource request belongs to an AF session or to a service not known to the PCRF.

If the preliminary service information is insufficient to construct appropriate PCC rules or no preliminary service information is available, the PCRF shall provide preliminary PCC rules to authorize the UE requested QoS and packet filters. Therefore, the preliminary PCC rules shall contain wildcarded flow description or flow description derived from possible packet filters received as part of the request for PCC/QoS rules. The PCRF may apply a dedicated charging key value to indicate to the charging subsystem that the charging key is preliminary and may be corrected later on. 

NOTE 4:
With the dedicated charging key, the PCRF instructs the charging subsystem to recalculate the applicable charge for the time when the dedicated charging key value was applied once the dedicated charging key value is replaced with some other value in a new provisioning of PCC rules. For example, if online charging applies, Session Charging with Unit Reservation (SCUR) can be used .When the charging key changes, the PCEF will return initially reserved credit units and the OCS then can recalculate the consumed credit units applying the rate derived from the new other charging key value and update the user’s credit accordingly.

NOTE 5:
A preliminary PCC rule is a normal PCC rule containing preliminary information.

If the PCRF receives AF service information while the timer-supervised grace period is running, the PCRF shall stop the timer and may derive authorized PCC rules from this service information and update or replace the preliminary PCC rules that were previously provided for the UE requested QoS and packet filters, for instance by choosing service specific QoS parameters and charging keys.

NOTE 6:
The dedicated preliminary charging key value that was previously provided by the PCRF instructs the charging subsystem to recalculate the applicable charge when the new service specific charging key is provided. The recalculation covers the time when the previous dedicated charging key value was active. The new service specific charging key is applied from that time onwards.

If the timer expires and the PCRF has not received any AF service information, the PCRF should apply the policy for services not known to the PCRF and may downgrade or revoke the authorization for the preliminary PCC/QoS rules (previously provided for the UE requested QoS and packet filters) in accordance with the policy for services not known to the PCRF. The PCRF should adjust the charging keys within the PCC rules and should downgrade the authorized QoS to the allowed value for the services not known to the PCRF, if required. 

For the case where the BBERF requests QoS rules from the PCRF, the PCRF derives the QoS rules from the PCC rules and provisions the QoS rules to the BBERF according to subclause 4a.5.2.
If the IP flow mobility is supported and the tariff depends on what access network is in use for the sevice data flow, then the PCRF may set the charging key of the PCC rule in accordance with the access network in use.
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 filters of PCRF-provided or predefined active PCC rules bound to this IP CAN bearer in the order of the precedence of the PCC rules. When a PCRF-provided PCC rule and a predefined PCC rule have the same precedence, the uplink service data flow filters of the PCRF-provided PCC rule shall be applied first. When a packet matches a service data flow filter, the packet matching process for that packet is completed, and the PCC rule for that filter shall be applied. Uplink IP packets which do not match any PCC rule of the corresponding IP CAN bearer shall be silently discarded.

3rd 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. However, for a PCC rule with application identifier bound to a GBR bearer in the downlink, the PCEF may apply application specific logic to determine if uplink GBR and MBR values supplied for that PCC rule are taken into consideration when calculating uplink GBR and MBR values for that bearer. The PCEF shall not reserve uplink GBR resources for that PCC rule in other bearers.
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
