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*** 1st Change ***

3.2
Abbreviations

For the purpose of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply:

AF

Application Function 

AMBR
Aggregate Maximum Bit Rate

BBERF
Bearer Binding and Event Reporting Function
CSG
Closed Subscriber Group

CSG-ID
Closed Subscriber Group IDentity

GBR
Guaranteed Bit Rate
MPS
Multimedia Priority Service
OCS
Online charging system

OFCS
Offline charging system

PCEF

Policy and Charging Enforcement Function

PCRF

Policy and Charging Rule Function

SUPL
Secure User Plane for Location
*** 2nd Change ***

4.5.2
Provisioning of PCC rules

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.

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 based on the QCI and ARP of the PCC rule and select the IP CAN bearer where the provisioned new PCC rule is applied.
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 clause 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 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 Clause 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 clause 4a.5.2.
*** 3rd Change ***

4.5.X
Multimedia Priority Support

4.5.x.1
PCC Procedures for Multimedia Priority services over Gx reference point

4.5.x.1.1
Provisioning of PCC Rules for Multimedia Priority Services
The provision of PCC Rules corresponding to both MPS and non-MPS service shall be performed as described in clause 4.5.2.

When the PCRF derives PCC Rules corresponding to MPS service, the ARP and QCI shall be set as appropriate for the prioritized service, e.g. an IMS Multimedia Priority Service.
When the MPS EPS Priority and MPS EPS Priority level are set, then the PCRF shall set the ARP and/or QCI of the PCC rules corresponding to existing non-MPS services as appropriate for the Priority EPS Bearer services considering the MPS EPS Priority level. 
When the PCRF derives PCC Rules corresponding to a new non-MPS service and the MPS EPS Priority and MPS EPS Priority level are set, the PCRF shall set the ARP and/or QCI of the PCC rules corresponding to the new service as appropirate for the Priority EPS Bearer services considering the MPS EPS Priority Level..

When the PCRF receives a CCR command with CC-Request-Type AVP set to value "INITIAL_REQUEST", the PCRF shall check whether any of these parameters is stored in the SPR: MPS EPS Priority, MPS Priority Level and/or IMS Signalling Priority. The PCRF shall derive the applicable PCC rules and default bearer QoS based on that information. If the IMS Signalling Priority is set and the Called-Station-Id AVP corresponds to an APN dedicated for IMS, the PCRF shall assign an ARP corresponding to MPS for the default bearer and for the PCC Rules corresponding to the IMS signalling bearer. If the Called-Station-Id AVP does not correspond to an APN dedicated for IMS, the ARP shall be derived without considering IMS Signalling Priority.
NOTE: Subscription data for MPS is provided to PCRF through the Sp reference point.
Once the PCRF receives a notification of a change in MPS EPS Priority, MPS Priority Level and/or IMS Signalling Priority from the SPR, the PCRF shall make the corresponding policy decisions (i.e. ARP and/or QCI change) and, if applicable, shall initiate a RAR command to provision the modified data. 
NOTE 1:
The details associated with the Sp reference point are not specified in this Release. The SPR’s relation to existing subscriber databases is not specified in this Release. 
NOTE 2:
The MPS Priority Level is one among other input data such as operator policy for the PCRF to set the ARP.
4.5.x.1.2
Invocation/Revocation of Priority EPS Bearer Services
When a Priority EPS Bearer Service is invoked, the PCRF shall 

· Derive the corresponding PCC Rules with the ARP and QCI set as appropriate for a prioritized service. 

· Set the ARP and QCI of the default bearer as appropriate for a Priority EPS Bearer Service. 

· Set the ARP and QCI of PCC Rules installed before the activation of the Priority EPS Bearer Service to the ARP and QCI as appropriate for the Priority EPS Bearer Service

When a Priority EPS Bearer Service is revoked, the PCRF shall

· Delete the PCC Rules corresponding to the Priority EPS Bearer Service if they were previously provided by the AF for the MPS service.
· Set the ARP and QCI of the default bearer to the normal ARP and QCI.
· Set the ARP and QCI of all active PCC Rules as appropriate for the PCRF 

NOTE:
The activation/deactivation of a Priority EPS Bearer Service requires explicit invocation/revocation via SPR MPS user profile (MPS EPS Priority, MPS Priority Level).  An AF for MPS Priority Service can also be used to provide Priority EPS Bearer Services using network-initiated resource allocation procedures (via interaction with PCC) for originating accesses.
The PCRF shall provision the PCEF with the applicable PCC Rules upon Priority EPS Bearer Service activation and deactivation as described in clause 4.5.2. The provision of the QoS information applicable for the PCC Rules shall be performed as described in clause 4.5.5.2. The provision of QoS information for the default bearer shall be performed as described in clause 4.5.5.9.

4.5.x.1.3
Invocation/Revocation of IMS Multimedia Priority Services

If the PCRF receives service information including an MPS session indication and the service priority level from the P-CSCF or at reception of the indication that IMS Signalling Priority is active for the IP-CAN session, the PCRF shall:

· set the QCI and ARP of the default bearer as appropriate for the prioritized service

· if required, set the ARP and QCI of all PCC rules assigned to the IMS signalling bearer as appropriate for IMS Multimedia Priority Services.

· Derive the PCC Rules corresponding to the IMS Multimedia Priority Service and set the ARP of these PCC Rules based on the information received over Rx.

If the PCRF detects that the P-CSCF released all the MPS session and the IMS Signalling Priority has been deactivated for the IP-CAN session the PCRF shall

·  Delete the PCC Rules corresponding to the IMS Multimedia Priority Service

· Set the ARP and QCI of the default bearer as appropriate for the IMS Multimedia Priority set to inactive 

· replace the ARP and QCI of all PCC Rules assigned to the IMS signalling bearer as appropriate when the IMS Multimedia Priority is inactive. 

The PCRF shall provision the PCEF with the applicable PCC Rules upon MPS session initiation and release as described in clause 4.5.2. The provision of the QoS information applicable for the PCC Rules shall be performed as described in clause 4.5.5.2. The provision of QoS information for the default bearer shall be performed as described in clause 4.5.5.9.

*** 4th Change ***

4a.5.2
Gateway control and QoS Rules Provision

4a.5.2.1
Overview

The PCRF may decide to operate on QoS Rules without obtaining a request from the BBERF, 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, or from a trigger by the SPR. To operate on QoS Rules without a request from the BBERF, the PCRF shall include these QoS Rules in an RA-Request message within either the QoS-Rule-Install AVP or the QoS-Rule-Remove AVP. 

The BBERF shall reply with an RA-Answer. If the corresponding IP-CAN resource cannot be established or modified to satisfy the bearer binding, then the BBERF shall reject the activation of a QoS rule using the Gxx experimental result code DIAMETER_BEARER_EVENT and a proper Event-Trigger value. Depending on the cause, the PCRF can decide if re-installation, modification, removal of QoS Rules or any other action apply.
The PCRF shall indicate, via the Gxx reference point, QoS rules to be applied at the BBERF. This may be using one of the following procedures:
-
PULL procedure (Provisioning solicited by the BBERF): In response to a request for QoS rules being made by the BBERF, as described in the preceding section, the PCRF shall provision QoS rules in the CC-Answer; or

-
PUSH procedure (Unsolicited provisioning): The PCRF may decide to provision QoS rules without obtaining a request from the BBERF, 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, or from a trigger by the SPR. To provision QoS rules without a request from the BBERF, the PCRF shall include these QoS rules in an RA-Request message.

For each request from the BBERF or upon the unsolicited provision the PCRF shall provision zero or more QoS rules. The PCRF may perform an operation on a single QoS rule by one of the following means:
-
To activate or deactivate a QoS rule that is predefined at the BBERF, the PCRF shall provision a reference to this QoS rule within a QoS-Rule-Name AVP and indicate the required action by choosing either the QoS-Rule-Install AVP or the QoS-Rule-Remove AVP.

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

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

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

The PCRF may combine multiple of the above QoS rule operations in a single CC-Answer command or RA-Request command.

To install a new or modify an already installed PCRF defined QoS rule, the QoS-Rule-Definition AVP shall be used. If a QoS rule with the same rule name, as supplied in the QoS-Rule-Name AVP within the QoS-Rule-Definition AVP, already exists at the BBERF, the new QoS rule shall update the currently installed rule. If the existing QoS rule already has attributes also included in the new QoS rule definition, the existing attributes shall be overwritten. Any attribute in the existing QoS rule not included in the new QoS rule definition shall remain valid.
Upon the same modification of the QCI and/or ARP of all the QoS rules bound to the same bearer, the BBERF should modify the QCI and/or ARP for that bearer. 
Provisioning of predefined QoS rules upon invocation/revocation of an MPS service shall be done according to clause 5.3 in 3GPP TS 29.213[8].

In case 2a, if the PCRF has received the access network charging identifier information within Access-Network-Charging-Identifier-Gx AVP from the PCEF, the PCRF shall include the Access‑Network-Charging-Identifier-Value AVP within the QoS-Rule-Install AVP to inform the BBERF about the charging identifier information for the related QoS rules. The charging identifier information is used by the BBERF for charging correlation.

The PCRF may request the BBERF to confirm that the resources associated to a QoS 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 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 BBERF even if this AVP was present in previous installations of the same rule.

NOTE: 
The BBERF reporting the successful installation of QoS rules using RAA command means that the QoS rules are installed but the bearer binding or QoS resource reservation may not yet be completed, see 3GPP TS 29.213 [8]. The BBERF informs the PCRF about the successful resource reservation only if the PCRF has provided the Event-Trigger AVP indicating SUCCESSFUL_RESOURCE_ALLOCATION.
If the provisioning of QoS rules fails or provisioning of QoS rules succeed and then QoS resource reservation failed, the BBERF informs the PCRF as described in Clause 4a.5.4 QoS Rule Error Handling. Depending on the cause, PCRF can decide if re-installation, modification, removal of QoS rules or any other action apply.

If the PCRF is unable to create a QoS rule for the response to the CC Request by the PCEF, the PCRF may reject the request as described in subclause 4a5.1.
*** 5th Change ***

4a.5.X
Multimedia Priority Support

4a.5.x.1
PCC Procedures for Multimedia Priority services over Gxx reference point

4a.5.x.1.1
Provisioning of QoS Rules for Multimedia Priority Services
The provision of QoS Rules corresponding to both MPS and non-MPS services shall be performed as described in clause 4a.5.2.

The QoS Rules applicable for MPS and non-MPS services shall be derived from the PCC Rules generated as described in clause 4.5.x.1.2.

When the PCRF receives a CCR command with CC-Request-Type AVP set to value "INITIAL_REQUEST", the PCRF shall check whether any of these parameters are stored in the SPR: MPS EPS Priority, MPS Priority Level and/or IMS Signalling Priority. The PCRF shall derive the QoS Rules from the generated PCC Rules and default bearer QoS based on that information. If the IMS Signalling Priority is set and the Called-Station-Id AVP is received and corresponds to an APN dedicated for IMS, the PCRF shall assign an ARP corresponding to MPS for the default bearer and for the PCC/QoS Rules corresponding to the IMS signalling bearer. If the Called-Station-Id AVP does not correspond to an APN dedicated for IMS, the ARP shall be derived without considering IMS Signalling Priority.
NOTE: Subscription data for MPS is provided to PCRF through the Sp reference point.
Once the PCRF receives a notification of a change in MPS EPS Priority, MPS Priority Level and/or IMS Signalling Priority from the SPR, the PCRF shall make the corresponding policy decisions (i.e. ARP and/or QCI change) and, if applicable, shall initiate a RAR command to provision the modified data. 
NOTE 1:
The details associated with the Sp reference point are not specified in this Release. The SPR’s relation to existing subscriber databases is not specified in this Release. 
NOTE 2:
The MPS Priority Level is one among other input data such as operator policy for the PCRF to set the ARP.

4a.5.x.1.2
Invocation/Revocation of Priority EPS Bearer Services
When a Priority EPS Bearer Service is invoked or revoked, the PCRF shall behave as described in clause 4.5.x.1.2. The PCRF shall derive the QoS Rules from the applicable PCC Rules.

The PCRF shall provision the BBERF with the applicable QoS Rules upon Priority EPS Bearer Service activation and deactivation as described in clause 4a.5.2. The provision of the QoS information applicable for the QoS Rules shall be performed as described in clause 4a.5.10.4. The provision of QoS information for the default bearer shall be performed as described in clause 4a.5.10.1.

4a.5.x.1.3
Invocation/Revocation of IMS Multimedia Priority Services 

If the PCRF receives service information including an MPS session indication and the service priority level from the P-CSCF or detects that the P-CSCF released all the MPS Session, the PCRF shall behave as described in clause 4.5.x.1.3. The PCRF shall derive the QoS Rules from the applicable PCC Rules.

The PCRF shall provision the BBERF with the applicable QoS Rules upon MPS session initiation and release as described in clause 4a.5.2. The provision of the QoS information applicable for the QoS Rules shall be performed as described in clause 4a.5.10.4. The provision of QoS information for the default bearer shall be performed as described in clause 4a.5.10.1.

*** End of Changes ***
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