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*** 1st 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 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.
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 Clause 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 different from the others, no order is defined for QCI.
NOTE x1: A change of QCIs cannot be described as an upgrade or downgrade and also no QCI can be referred to as the highest or lowest.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 x2: 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.

*** 2nd Change ***

5.3.2.9
QoS-Upgrade AVP (3GPP-GPRS Access Type only)
The QoS-Upgrade AVP (AVP code 1030) is of type Enumerated. The value of the AVP indicates whether the SGSN supports that the GGSN upgrades the QoS in a Create PDP context response or Update PDP context response. If the SGSN does not support a QoS upgrade, the PCRF shall not provision an authorized bitrates (e.g. GBR, MBR) which are higher than the requested bitrates for this IP CAN bearer. The setting is applicable to the bearer indicated in the request within the Bearer-Identifier AVP. 

If no QoS-Upgrade AVP has been supplied for an IP CAN bearer, the default value QoS_UPGRADE_NOT_SUPPORTED is applicable. If the QoS-Upgrade AVP has previously been supplied for an IP CAN bearer but is not supplied in a new PCC rule request, the previously supplied value remains applicable.

The following values are defined:

QoS_UPGRADE_NOT_SUPPORTED (0)


This value indicates that the IP-CAN bearer does not support the upgrading of the requested QoS. This is the default value applicable if no QoS-Upgrade AVP has been supplied for an IP CAN bearer.

QoS_UPGRADE_SUPPORTED (1)


This value indicates that the IP-CAN bearer supports the upgrading of the requested QoS. 
*** 3rd Change ***

A.3.3.1
Provisioning of authorized QoS per IP CAN bearer
The authorized QoS per IP-CAN bearer is used if the bearer binding is performed by the PCRF (as defined in [8]).

The PCEF will request the authorization of an IP CAN bearer establishment or modification by the PCRF using the "Request for PCC rules" procedure if the related conditions outlined in Clause 4.5.1 apply. While executing this procedure, the PCEF shall apply the following QoS related procedures:

-
When the UE request the establishment of a new IP-CAN bearer, the PCEF shall derive the requested QoS information. The PCEF shall use Table A.4.1.1 to map the requested QoS within the IP CAN bearer establishment request to the QoS-Information AVP. If the PCEF receives the "upgrade QoS Supported" flag set to "1" in the Common Flag Information element within the corresponding Create PDP context request (3GPP TS 29.060[18]), the PCEF shall supply the QoS-Upgrade AVP with value QoS_UPGRADE_SUPPORTED. The PCEF shall request a new PCC decisions using a CCR command including the requested QoS information within the QoS-Information AVP, in the CCR command to be sent to the PCRF.


The PCEF shall then wait for the corresponding CCA before replying to the IP-CAN bearer establishment request. 
-
If at any point of time the PCEF receives a request for a modification of an already existing IP-CAN bearer that matches event triggers supplied by the PCRF for the IP CAN session, the PCEF shall also request a new PCC decisions using a CCR command including the corresponding event triggers in the Event-Trigger AVP. If a QoS change for the existing IP-CAN bearer is requested the PCEF shall include the requested QoS information within the QoS-Information AVP in the CCR. If the PCEF receives within the corresponding Update PDP context request the "upgrade QoS Supported" flag in the Common Flag Information element (3GPP TS 29.060[18]) set to a different value than previously communicated to the PCRF, the PCEF shall supply the QoS-Upgrade AVP indicating the new value. If the PCEF receives within the Update PDP context request the "No QoS negotiation" flag set to "1" in the Common Flag Information element (3GPP TS 29.060[18]), the PCEF shall supply the QoS-Negotiation AVP with the value NO_QoS_NEGOTIATION.

The PCEF shall wait for the corresponding CCA before replying to the IP-CAN bearer modification request. 
When receiving a CCR with a QoS-Information AVP, the PCRF shall decide upon the requested QoS information within the CCR command. 

-
The PCRF may compare the authorized QoS derived according to Clause 6.3 of 3GPP TS 29.213 with the requested QoS. If the requested QoS is less than the authorised QoS, the PCRF may either request to upgrade the IP CAN QoS by supplying that authorised QoS in the QoS-Information AVP to the PCEF (e.g. if the PCRF has exact knowledge of the required QoS for the corresponding service), or the PCRF may only authorise the requested QoS by supplying the requested QoS in the QoS-Information AVP to the PCEF (e.g. if the PCRF only derives upper limits for the authorized QoS for the corresponding service). If the requested bitrates are higher than the authorisedbitrates, the PCRF shall downgrade the IP CAN QoS by supplying the authorised QoS in the QoS-Information AVP to the PCEF. 

The following restrictions apply to the PCRF QoS authorization process: 

-
If the QoS-Negotiation AVP is received by the PCRF indicating that QoS negotiation is not allowed, the PCRF shall provision the requested QoS as authorized QoS.

-
If the QoS-Upgrade AVP has been received by the PCRF indicating that QoS upgrade is not supported, the PCRF shall not provision an authorized bitrates (e.g. GBR, MBR) that are higher than the requested bitrates.
If for any reason the PCRF cannot authorize the requested QoS (e.g. authorized QoS would exceed the subscribed QoS), the PCRF shall indicate to the PCEF that the request is rejected by answering with a CCA command including the Experimental-Result-Code AVP set to the value DIAMETER_ERROR_BEARER_NOT_AUTHORIZED (5143) together with the bearer-identifier AVP. Otherwise, the PCRF shall provide a response for the CCR to the PCEF by issuing a CCA command without this experimental result code. The PCRF may use this CCA at the same time for the solicited PCC rule provisioning procedure in Clause 4.5.2. The CCA command shall include a QoS-Information AVP at command level including the Bearer-Identifier AVP used in the corresponding CCR and the authorized QCI and bitrates. If PCRF decides to move rules between bearers, the CCA command shall also include the QoS-Information AVP(s) for the impacted bearers.

The PCRF may also decide to modify the authorized QoS per IP CAN bearer if it receives a CCR with other event triggers, for instance if the PCRF moves PCC rules from one IP-CAN bearer to another (e.g. in GPRS due to a TFT change). The PCRF shall then provision the updated authorized QoS per IP CAN bearer in the CCA within a QoS-Information AVP at command level including the corresponding Bearer-Identifier AVP.

The PCRF may decide to modify the authorized QoS per IP CAN bearer at any time. However, if the QoS-Upgrade AVP has been received by the PCRF indicating that QoS upgrade is not supported, the PCRF shall not upgrade the authorized QoS. To modify the authorized QoS per IP CAN bearer, The PCRF shall send an unsolicited authorization to the PCEF. The unsolicited authorization shall be performed by sending a RAR command to the PCEF and including the QoS-Information AVP(s) with the new authorized values per IP CAN bearer. The PCRF may use this RAR at the same time for the unsolicited PCC rule provisioning procedure in Clause 4.5.2. If the trigger to modify the authorized QoS comes from the AF, before starting an unsolicited provisioning, the PCRF may start a timer to wait for a UE requested corresponding PDP context modification. At the expiry of the timer, if no PCC rule request has previously been received by the PCRF, the PCRF should go on with the unsolicited authorization as explained above.

In addition to a provisioning of the "Authorized QoS" per IP CAN Bearer, the PCRF may also provide an authorized QoS per PCC rule.
*** End of Changes ***
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