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1st change
4.4.2
PCEF

The PCEF (Policy and Charging Enforcement Function) is the functional element that encompasses policy enforcement and flow based charging functionalities. These 2 functionalities are the heritage of the release 6 logical entities PEP and TPF respectively. This functional entity is located at the Gateway (e.g. GGSN in the GPRS case, P-GW in the EPS case and PDG in the WLAN case). It provides control over the user plane traffic handling at the Gateway and its QoS, and provides service data flow detection and counting as well as online and offline charging interactions.

For a service data flow that is under policy control the PCEF shall allow the service data flow to pass through the Gateway if and only if the corresponding gate is open.

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

If requested by the PCRF, the PCEF shall report to the PCRF when the status of the related service data flow changes. This procedure can be used to monitor an IP-CAN bearer dedicated for AF signalling traffic.
In case the SDF is tunnelled at the BBERF, the PCEF shall inform the PCRF about the mobility protocol tunnelling header of the service data flows at IP-CAN session establishment or IP-CAN session modification when the tunnelling header information is changed.
If requested by PCRF, a PCEF, which supports Application Detection and Control feature, shall:

-
Perform application’s traffic detection and control.
-
Report the detected application’s traffic start/stop events to the PCRF along with TDF application instance identifier and service data flow descriptions when service data flow descriptions are deducible.
A PCEF shall ensure that an IP packet, which is discarded at the PCEF as a result of PCC rule enforcement, is neither reported for offline charging nor cause credit consumption for online charging.
The PCEF shall inform the PCRF about any removal of a PCC rule, that the PCRF has activated, that occurs without explicit instruction from the PCRF.
If requested by the PCRF, a PCEF, which supports policy provisioning and enforcement of authorized QoS for service data flows that share resources, shall:

-
For PCC rules bound to the same bearer perform resource sharing among PCC rules marked for resource sharing.
2nd change
4.5.5.0
Overview

The PCRF may provide authorized QoS to the PCEF.

The authorized QoS shall be provisioned within a CCA or RAR Diameter message as QoS-Information AVP. The provisioning of the authorized QoS (which is composed of QCI, ARP and bitrates) is performed from the PCRF to the PCEF. The authorized QoS can refer to a PCC rule, to an IP CAN bearer, to a QCI or to an APN.

-
When the authorized QoS applies to an IP CAN bearer, it shall be provisioned outside a Charging-Rule-Definition AVP and it shall also include the Bearer-Identifier AVP to indicate what bearer it applies to.

-
When the authorized QoS applies to a PCC rule, it shall be provisioned within the corresponding PCC rule by including the QoS-Information AVP within the Charging-Rule-Definition AVP. The QoS-Information AVP shall not contain a Bearer-Identifier AVP.
-
When the authorized QoS for a PCC rule with a GBR QCI is candidate for resource sharing an instruction on the allowed sharing may be provisioned within the Charging-Rule-Definition AVP by including Sharing-Key-UL AVP and/or Sharing-Key-DL AVP.
-
When the authorized QoS applies to QCI, authorised MBR per QCI is supplied. In such a case the authorized QoS shall be provisioned outside a Charging-Rule-Definition AVP at the command level. This case applies only for IP-CAN types that support non-GBR bearers that have a separate MBR (i.e. 3GPP-GPRS access). Its applicability is specified in annex A.
-
When the authorized QoS applies to an APN, authorised APN-Aggregate-Max-Bitrate UL/DL is supplied. In such a case the authorized QoS shall be provisioned outside a Charging-Rule-Definition AVP at command level.
-
When the authorized QoS applies to the default EPS bearer it shall be provisioned within the Default-EPS-Bearer-QoS AVP. If the provisioning leads to the change of the current default EPS bearer QoS, the PCRF shall simultaneously modify the QCI and ARP of all PCC rules that, according to the operator policy, shall have the same QoS as the default EPS bearer.
Authorized QoS at IP-CAN bearer level is access specific. See Annex A for further details.

The authorized QoS provides appropriate values for the resources to be enforced.

The authorized QoS for a PCC rule is a request for allocating the corresponding resources, and the authorized QoS for a QCI is a request for an upper limit for the MBR that the PCEF assigns to non-GBR bearers with that QCI.

The Provisioning of authorized QoS per PCC rule is a part of PCC rule provisioning procedure.

If the PCEF cannot allocate any of the resources as authorized by the PCRF, the PCEF informs the PCRF and acts as described in subclause 4.5.12 PCC Rule Error handling.
The PCEF is responsible for enforcing the policy based authorization.

QoS authorization information may be dynamically provisioned by the PCRF or it can be a pre-defined PCC rule in the PCEF. Moreover, all the parameters of the authorized QoS can be changed, but no order is defined for QCI.
NOTE 1:
A change of QCIs cannot be described as an upgrade or downgrade and also no QCI can be referred to as the higher or lower.Whether the QCI is permitted to be changed or not is subject to both operator policies and normal restrictions on changing from a non-GBR QCI value to GBR QCI value on a default bearer.

NOTE 2:
All attributes of the ARP QoS parameter can be changed but only the ARP priority level represents an ordered range of values. The ARP priority level attribute represents the actual priority for the service/user with the value 1 as the highest and can thus be upgraded and downgraded.
The PCEF shall make sure that the total QoS information of the PCC rules for one IP-CAN bearer does not exceed the authorized QoS information, i.e. the information received from the PCRF.

If the PCRF is unable to make a decision for the response to the CC-Request by the PCEF, the PCRF may reject the request as described in subclause 4.5.1.
3rd change
4.5.5.10
Policy enforcement for authorized QoS of the Default EPS Bearer
The PCEF may receive the authorized QoS for the default bearer over Gx interface. The PCEF enforces it which may lead to the change of the subscribed default EPS Bearer QoS. The PCEF shall re-evaluate the bearer binding (as defined in clause 5.4 taking into account the default bearer QoS change and any PCC Rule operation requested by the PCRF.
4th change
4a.5.10.1
Provisioning of authorized QoS for the Default EPS Bearer
The PCRF may provision the authorized QoS for the default EPS bearer. The authorized QoS may be obtained upon interaction with the SPR. If the provisioning leads to the change of the current default EPS bearer QoS, the PCRF shall simultaneously modify the QCI and ARP of all PCC rules that, according to the operator policy, shall have the same QoS as the default EPS bearer.
The default EPS bearer QoS information shall be provisioned at RAR or CCA command level using the Default-EPS-Bearer-QoS AVP including the QoS-Class-Identifier AVP and the Allocation-Retention-Priority AVP. The provided QoS-Class-Identifier AVP shall include a non-GBR corresponding value.
5th change
4a.5.10.2
Policy enforcement for authorized QoS of the Default EPS Bearer
The BBERF may receive the authorized QoS for the default bearer over Gxx interface. The BBERF enforces it which may lead to the change of the subscribed default EPS Bearer QoS. The BBERF shall re-evaluate the bearer binding (as defined in clause 5.4 taking into account the default bearer QoS change and any QoS Rule operation requested by the PCRF.
End of change
