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4.5.5
Provision of Authorized QoS


The PCRF may provide authorized QoS to the PCEF. The Provisioning of authorized QoS may be performed separate or in combination with the PCC rule provisioning procedure. 
The authorized QoS shall be provisioned within a CCA or RAR Diameter message as Authorized-QoS AVP. The provisioning of the authorized QoS (which is basically composed of QCI and bitrates) is performed from the PCRF to the PCEF. The authorized QoS can refer to either, PCC rule or a bearer. 
· When the authorized QoS applies to a 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 service data flow, it shall be provisioned within the corresponding PCC rule by including the authorized-QoS AVP within the Charging-Rule-Definition AVP. 
Editors note: It is ffs if the authorized QoS can also be provided on Diameter command level to supply bandwidths per QCI.

The authorized QoS provides on the appropriate values for the resources to be reserved or allocated.
For NW-initiated procedures, the authorized QoS for a service data flow is also a request for allocating the corresponding resources. 
For UE-initiated procedures the authorized QoS received by the PCRF corresponds to a request coming from the UE to establish a new bearer or to modify an existing one. The PCRF shall apply then the PCC decisions to infer the corresponding authorized QoS for the bearer and send it to the PCEF.
For both, UE- and NW-initiated procedures, the PCEF shall both enforce the restrictions imposed on the service data flow and  reserve resources for the service data flow, as defined by the policy parameters of the PCC rule. The PCEF shall limit the data rate not to exceed the maximum bitrate for the PCC rule and discard any packet for which the gate is closed. The PCEF shall reserve the resources necessary for the guaranteed bitrate for the PCC rule.

If the PCEF cannot allocate any of the resources as authorized by the PCRF, the PCEF should inform the PCRF using the Event-Trigger AVP with the corresponding value.
4.5.5.1
GPRS Policy enforcement for "Authorized QoS" per IP CAN Bearer 

The authorized QoS per IP-CAN bearer is used to handle those cases where the UE can request establishment or modification of PDP contexts and the bearer binding is performed by the PCRF (as defined in [8]).
The GGSN is responsible for enforcing the policy based authorization, i.e. to ensure that the requested QoS is in-line with the "Authorized QoS" per IP CAN Bearer.

When the UE request the establishment or modification of a PDP context, the GGSN shall derive the requested QoS information of the PDP context 
The GGSN shall perform the mapping between the IP QoS information and the UMTS QoS information and vice versa at the bearer level..This mapping is performed by the Translation/mapping function 
according to  the Table 5.3.17.1. Internally at the GGSN, the UMTS BS Manager sends the requested UMTS QoS information for the PDP context to the Translation/mapping function.
After the QoS information mapping is performed,  the GGSN shall trigger an authorization request to the PCRF by issueing a CCR command including the requested QoS and the Bearer-Identifier AVP within the Authorized-QoS AVP at CCR command level. The Bearer-Identifier AVP value is assigned by the GGSN.
Upon receiving an authorization request, the PCRF should evaluate the requested QoS information included in Authorized-QoS AVP within the CCR command and apply the corresponding PCC decisions. Then the PCRF shall provide a response to the GGSN by issueing a CCA command. The CCA command shall include an Authorized-QoS AVP at command level including the Bearer-Identifier AVP used in the corresponding CCR and the authorized QCI and bitrates. In addition, the PCRF shall provide the corresponding PCC rules with the authorized MBR and GBR for the applicable service data flows. 
When the GGSN receives  the CCA command, the GGSN shall start the enforcement process. The UMTS BS Manager receives the authorised UMTS QoS information for the PDP context from the Translation/mapping function.  
The GGSN may store the authorized QoS of an active PDP context in order to be able to make local decisions, when the UE requests for a PDP context modification.

If at any point of time the PCRF needs to update the authorized QoS, the PCRF may send an unsolicited authorization to the GGSN. The unsolicited authorization is performed by sending a RAR command to the GGSN and including the Authorized-QoS AVP with the new authorized values. When the GGSN receives an unsolicited authorization decision from the PCRF with updated QoS information for a PDP context, the GGSN shall respond with a RAA command  and update the stored authorised QoS. 
· For the special case where trigger to updated the authorized QoS comes from the AF, before starting an unsolicited provision, the PCRF may start a timer and wait for the GGSN to notify the corresponding PDP context modification. At the expiry of the timer, if the notification has not been received by the PCRF, the PCRF should go on with the unsolicited authorization as explained in the paragraph above.
· If  the enforcement of the updated authorized QoS cannot be done, the GGSN shall inform the PCRF accordingly.
If at any point of time the UE requests a modification of a PDP context where the set of TFT filters change, the GGSN shall request new PCC decisions from the PCRF including the corresponding event triggers in the Event-Trigger AVP. 
The PCRF may need to move rules from one bearer to another, e.g. upon loss of bearer. In this case the authorized QoS at the corresponding bearers may need to be updated accordingly.
If the QoS requested by the UE exceeds the authorised QoS, the GGSN shall downgrade the requested UMTS QoS information to the authorised UMTS QoS information.






4.5.5.2
Policy enforcement for authorized QoS per service data flow

The authorized QoS per service data flow is used to handle those cases where the PCRF does not have the bearer binding (as defined in [8]).
Upon a PCC decision, due to an internal or external trigger the PCRF can send PCC rules to the PCEF. In order to send them, the PCRF shall issue a RAR command including the corresponding PCC rules in the Charging-Rule-Install AVP. The authorized QoS shall be included within the PCC rules definition in the Authorized-QoS AVP specifying the authorized QCI and bitrates values.
When the PCEF receives the RAR command, the PCEF shall answer with a RAA command and  shall start the enforcement process. The access-specific BS Manager (as included in [8]) receives the authorised access-specific QoS information from the Translation/mapping function. Then the PCEF should start the needed procedures to ensure that the enforcement is according to the authorized values. This may imply that the PCEF needs to request the establishment of new bearers or initiate the procedures to request the modification of existing ones.
4.5.5.3
Coordination of authorized QoS scopes in mixed mode

Editor's Note:
Possible impacts of the mixed mode on the procedures in the preceding paragraph are ffs.
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