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1. Introduction
This contribution examines the requirements for QoS based charging, looks at current capabilities for supporting QoS based charging and re-rating triggered by bearer modification and proposes simplification of the current architecture.

2. Current Capabilities

First examining current capabilities in existing releases:

i) Already in Release 5 there is support for QoS based charging. TS 32.225 specifies that the Authorized QoS is include in a Diameter Accounting Request Message for off-line accounting and also Diameter Credit Control messages for on-line charging. For on-line charging, the inclusion of this AVP allows to OCS to use the QoS information in its rating decision.

Clearly, then there is a requirement for QoS information, when available, to be used in the rating of a particular service data flow. For on-line charging, since rating is performed in advance, any subsequent change in the QoS may require established service data flows to be re-rated.

ii) Already in Release 98 there is the ability for the GGSN to signal using AAA that secondary PDP contexts have been established/deleted and that the QoS of a particular bearer has been modified

With the OCS being the AAA server for Diameter Credit Control, it is evident that this information can be delivered from the GGSN to the OCS.

iii) Already Diameter Credit Control (draft-ietf-aaa-diameter-cc-02.txt), includes the capability for server (OCS) to trigger re-rating of an established session using the server initiated re-authorization functionality. The credit control client (TPF) reports the used quota, allowing the OCS to perform re-rating of an already established service-data flow.

Using the functionality in (ii) and (iii), it is evident that currently defined protocols already support the ability of the Access Gateway (GGSN) to signal QoS and bearer changes to an AAA server (OCS) wherein the specific service logic and business rules can determine where existing sessions need to be re-rated. If required, the AAA server (OCS) can trigger the Credit Control client (TPF) to report the used quota and perform a re-authorization allowing the OCS to re-rate service data flows taking into account the modified bearer(s).

3. Architecture in TS 23.125

The current version of TS 23.125 adds unnecessary functionality for the QoS based charging to be realized by the charging rules function. In the current specification, the TPF will signal the CRF when bearer(s) have been modified with the CRF triggering a change to the established charging rules which will then subsequently be rated by the OCS according to the established bearers. 
It is understood that using this approach, it is necessary to export the service logic and business rules concerning QoS based charging from the OCS to the CRF (which possibly resides in the VPLMN). Furthermore, the definition of the authorized QoS profile will lead to significant complexity as it appears charging rules may need to be defined for each combination of QoS class and Data Rate within the CRF. Contrast this with the currently supported QoS re-rating technique which does not require such logic to leave the OCS in the HPLMN.
4. Triggered changes in charging rules

It is not clear whether there is a requirement for a change in QoS to trigger a change in the charging rule. Already functionality exists to allow established charging rules to be re-rated on a change in QoS. If it is a requirement to trigger a change in charging rules, then it is contented that this is better supported by the application triggered using the Rx interface from the application function or, according to policy in the home network, using the RX interface from the OCS. Using such techniques, no additional requirements a re placed on the Gx interface.
5. Conclusion

It is concluded that the additional QoS based charging techniques defined in the current TS leads to duplication of established capability and unnecessary complexity of the protocols across Gx reference point. Changes are proposed to align QoS based re-rating with current GGSN and DCC definitions.

6. Proposal

/**** Start of 1st change ****/

4.3.1
General

When developing the charging solutions, the following charging models should be considered, even though the full solution to support the models may not be within the scope of this TS.

Shared revenue services shall be supported. In this case settlement for all parties shall be supported, including the third parties that may have been involved providing the services.

The charging solution shall allow various charging models such as:

· Volume based charging

· Time based charging

Additional charging models that are event and service based require further investigation.
It shall be possible to restrict special rates to a specific service, e.g. allow the user to download a certain volume of data from one service for free, but this allowed volume is not transferable to other services. It shall be possible also to apply special rates based on the time of day.
It shall be possible to enforce per-service usage limits for a service data flow using online charging on a per user basis (may apply to pre-paid and postpaid users).
In the case of online charging, and where information is available to enable service data flow packets to be associated with a specific PDP context, it shall be possible to perform rating and allocate credit depending on the characteristics of the resources allocated initially (in the GPRS case, the QoS of the PDP context).
The flow based bearer level charging can support dynamic selection of charging to apply. A number of different inputs can be used in the OCS’s decision as to identify the specific rating to apply. For example, when the OCS can identify the QoS of the bearer(s) used to transport a service data flow, this flow may be rated differently depending on what QoS is applicable. The charging rate may thus be modified when a bearer is created or removed, to change the QoS provided for a service data flow.
The charging rate or charging model applicable to a service data flow may also be changed as a result of events in the service (e.g. insertion of a paid advertisement within a user requested media stream). The charging model applicable to a service data flow may also change as a result of events identified by the OCS (e.g. after having spent a certain amount, the user gets to use some services for free).

/**** End of 1st change ****/
/**** Start of 2nd change ****/
6.2.1

Service Data Flow Based Charging Rules Function

This entity provides service data flow level charging rules. This same functionality is required for both offline and online charging. The charging rules function accesses information stored in the service data flow based charging rules data repository. An external interface to the charging rules data repository may be used for management of the charging rules within the data repository. Specification of interfaces to the data repository is out of scope of this TR. 
The service data flow based charging rules function supports both static and dynamic charging rules. 
The service data flow based charging rules function determines what charging rules including precedence to apply for a user. The applicable charging rules are determined based on information, including that received from the Traffic Plane Function, i.e. information about the user.. When information from an AF arrives the service data flow based charging rules function shall be able to identify whether new (static or dynamic) charging rules need to be transferred to the Traffic Plane Function and respond accordingly.

/**** End of 2nd change ****/
/**** Start of 3rd change ****/
6.2.4
Traffic Plane Function

The Traffic Plane Function shall be capable of differentiating user data traffic belonging to different service data flows for the purpose of collecting offline charging data and performing online credit control. 
The Traffic Plane Function shall support pre-defined charging rules, and pre-defined filters. See section 4.2 for further requirements of the Traffic Plane Function.
For online charging, the Traffic Plane Function shall be capable of managing the aggregation of the credit/resource used for some or all of the service data flows of a user. The Traffic Plane Function shall also be capable of managing the credit/resource of each individual service data flow of the user.
For GPRS, it shall be possible to provide these functions for different service data flows even if they are carried in the same PDP Context. For GPRS, the traffic Plane Function is a logical function allocated to the GGSN.

Editor’s Note: The effects of this co-location to the interfaces still needs to be studied e.g. Gy, Gz, Gi. Gi radius extensions for charging purposes are not precluded.

For GPRS, the TPF/GGSN shall be able to do separate counts per PDP context for a single service data flow if it is transferred on more than one PDP context. How this can be achieved is FFS. 

At initial context establishment the Traffic Plane Function shall request charging rules applicable for the user from the charging rules function. As part of the request, the Traffic Plane Function provides information on the user to the charging rules function. The Traffic Plane Function shall use the charging rules received in the response from the charging rules function. In addition, the Traffic Plane Function shall use any applicable pre-defined static charging rules. Pre-defined charging rules may apply for all users or may be activated by the CRF.
If the bearer is modified by changing the bearer characteristics relevant for the charging rules, the Traffic Plane Function shall use procedures defined in TS 29.061 to indicate to the OCS that bearers have been modified. The OCS may trigger a re-rating of one or more of the currently activated service data flows using Diameter Credit Control procedures. . Definition of the rules for determining whether re-rating shall be performed are out of scope of this TR.

If the Traffic Plane Function receives an unsolicited update of the charging rules from the charging rules function, the new charging rules shall be used.


The Traffic Plane Function shall evaluate received packets against the service data flow filters in the order according to the precedence for the charging rules. When a packet is matched against a SDF filter, the packet matching process for that packet is complete, and the charging rule for that SDF filter shall be applied.

Editor’s Note: The relationship of the Traffic Plane Function and WLAN interworking nodes (e.g. WLAN PDGw) is FFS.

/**** End of 3rd change ****/
/**** Start of 4th change ****/

6.3.1.2 Request for Charging Rules (from TPF to CRF)

At a context establishment, the TPF requests the charging rules to be applied.

The request for GPRS, the request shall include APN, PDP address information, and at least one of IMSI or MSISDN.

An identifier is required to allow the specific instance in the TPF/CRF to be identified for subsequent data exchange. The identifier for the communication must be provided. 

6.3.1.3 

Provision of Charging Rules (from CRF to TPF)

The CRF identifies the charging rules that are applicable to the TPF. The CRF then sends the charging rule information to the TPF to be installed.

Note: The stage 3 development shall support provisioning cases where:

· charging rules are to be installed in the TPF

· charging rules are to be removed in the TPF

· charging rules are to be installed and removed in the TPF

· charging rules are neither installed nor removed in the TPF (only relevant in the response to a request for charging rules)

The provisioning may be a response to a context establishment, or it may be unsolicited.

The charging rule provision includes information about the instance it relates to (i.e. identifier for the relevant CRF/TPF instance), charging mechanism (online/offline), termination action, charging key, service data flow filter(s), and precedence.

The service data flow filters are specified separately for the uplink and downlink direction. 

Note: A charging rule may provide information for service data flows for one direction, or for both directions.

6.3.1.4
 Indication of Context Termination (from TPF to CRF)

The TPF indicates to the CRF that a context is terminated. 

The context termination indication includes information to identify the instance it relates to (i.e. an identifier for the relevant CRF/TPF instance). 
/**** End of 4th change ****/
/**** Start of 5th change ****/
7.2
Bearer Service Modification




Figure 6.2: Bearer Service Modification

1. The TPF receives a request to modify a bearer service. For GPRS, the GGSN receives an Update PDP context request.

2. The TPF indicates to the OCS that a bearer service has been modified.

3. The TPF continues with the bearer service modification procedure.
4. The OCS determines whether any of the activated service data flows need to be re-rated, based on information available to the OCS (e.g. service rules and business logic) 
5. The OCS triggers re-rating of the appropriate service data flows.
6. The TPF returns the un-used quota for the service data flow and triggers re-authorization.


Note: In the case of GPRS, the modification of the bearer service may also be initiated by other nodes such as the SGSN.

Editor’s Note: It is FFS whether the bearer service modification procedure can proceed in parallel with the charging rules request.

7.3
Context Termination
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Figure 6.3: Bearer Service Termination

1. The TPF receives a request to remove the last PDP from an established context. For GPRS, this is the GGSN that receives a delete PDP context request.

2. The TPF indicates that the last bearer (for GPRS, a PDP context) is being removed and provides relevant input information for the charging rule decision.

3. 
4. 
5. 
6. The TPF continues with the bearer service removal procedure.

Note: In the case of GPRS, the bearer service termination procedure may also be initiated by other nodes such as the SGSN.

Editor’s Note: It is FFS whether the bearer service termination procedure can proceed in parallel with the indication of bearer termination.

/**** End of 5th change ****/

























































































































































































































































_1134980252.doc


3. Identify charging rules to apply
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4. Identify whether charging rule needs to re-rated
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3. Identify charging rules to apply
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