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Introduction

During SA2#26 in Toronto the architectural work on IMS Access Independence was kicked off - one of the aspects agreed to be considered is charging.

The Rel5 charging work is close to completion, SA2 has provided valuable architectural input for this work in [TR 23.815]. Although this work has focused mainly on the IMS level charging mechanisms and the charging correlation procedures, some apparent deficiencies of the current bearer level charging solutions have emerged.

This contribution proposes to analyse and provide solutions for these deficiencies in the Rel6 timeframe. These solutions are proposed to be of layer-2 access independent nature and shall be using native IP mechanisms. 

Accordingly, [TR ab.cde] looks to provide a suitable framework to document the high level architectural considerations of SA2, whereas SA5 may then continue with the detailed architectural and stage-3 work thereof. As SA5 is in the process of creating the related WIDs, it is proposed to notify SA5 of the scope of the SA2 activities in this area.
Considerations

· Recent 3GPP Releases have developed or are developing standards for a variety of different PS-based services:

· Non-realtime services, e.g. Presence, IMS messaging, etc…

· Realtime services, e.g. IMS multimedia sessions, Packet-switched streaming, MBMS, etc…

Additionally, operators provide PS bearer connectivity for users to access e.g. their E-mail, FTP, web-based services – these application-level services themselves may also be provided by the operator.

Conclusively, it can be stated in general that a PDP Context will carry a diverse mix of traffic. At the same time, the standard PS charging architecture has fundamentally remained unchanged since R97.

Looking at the bearer charging solutions current standards provide, the following key weaknesses can be identified:

1. The level of traffic differentiation and traffic-type awareness is rather low

In fact, traffic differentiation beyond APN and PDP Context level is not possible. As a result, the same charges will be applied to all traffic within the same PDP Context.  

To overcome this problem, the level of traffic granularity awareness in the PS domain needs to be extended for charging purposes. It shall be possible to apply differentiated charging within a PDP Context for the traffic flows belonging to different services. 

In general, traffic generated by a certain service/application comprises one or multiple IP flows. Consequently, it is desirable to enable the PS domain to provide charging differentiation on the service-flow level. A service flow carries the traffic related to a particular service or application, and may encompass one or multiple IP-flows.
Note, however, that this does not by any means entail providing differentiated traffic treatment on the IP-flow level. At the same time, the relationship of the PDP Context based SBLP mechanisms of the Go interface and the IP-flow based charging mechanisms will have to be carefully studied.

As the same charging and tariffing models shall be possible to be applied to both pre-paid and postpaid subscribers, the above considerations are thought to be evenly applicable to both online and offline (incl. CDR-based pre-paid) charging. 

2. R97 PS charging is specific to GPRS

The current GPRS online charging solutions are built around CAMEL due to the desire to reuse the CS-domain online charging infrastructure. As such, CAMEL is well serving its purpose: it has proven realtime capabilities, and enables smooth CS-domain integration possibilities for operators. CAMEL will continue to have an important role in providing online access- and charging-control pertaining to PDP Contexts of an APN.

At the same time, Rel6 is bound to provide a multi-access environment for IP-based services which brings the clear need for generic native IP charging mechanisms (e.g. solutions developed within the context of SA2's WLAN work). These mechanisms should also fulfil the considerations discussed above under point 1, and thus would serve as an ideal amendment also for the PS domain.   

Taking the above motivations for architectural evolution into account, it needs to be analysed how the GPRS core network entities are effected. According to the above, the SGSN would continue to provide the gprsSSF functionality for CAMEL control. 

Additionally, the PS core will need to provide functions to enable differentiated charging control and accounting data collection. Being the access router in the GPRS infrastructure, the GGSN comes as a natural choice for providing these new features. 

Summary and Conclusions

· Based on the above points, the following conclusions are identified:

· The PS charging architecture needs to be evolved in Rel6 to enable differentiated service-flow based charging for both online and offline subscribers.

· This architectural evolution shall target developing a general solution that can also be applied to other layer-2 IP connectivity access technologies. 

· The new functions needed in the PS core to enable differentiated charging should be placed in the GGSN.  

Proposal

It is proposed to add the following figure and text to clause 4.8 of [TR ab.cde] in order to initiate the high level architecture work to fulfil the conclusions stated above:

4.9 ********************************************** Added text *******************************************

4.10 Charging

Editor's note: If needed, this clause is planned to develop architectural concepts for enhancing the charging architecture developed in Rel5.

TS 32.200 and TS 32.225 specify the IMS charging architecture and charging correlation mechanisms with the bearer level for Rel5. 
This clause defines the high level architectural capabilities needed for the bearer level (e.g. GPRS bearer) to enable differentiated, service-flow-based charging for Rel6. These enhancements shall allow separate charging for each of the service-flows forwarded by the access network. 
A service-flow is identified e.g. by one or multiple IP-flows (unidirectional flow of packets defined by a 5-tuple) that carry the traffic related to a particular service or application. 
As a result, operators are enabled to perform differentiated charging for the traffic passing through their network irrespective of layer-2 specific traffic handling mechanisms (e.g. bundling of service-flows into PDP Contexts).  
Figure 4.x below shows the enhanced architecture model.
Note: this clause does not target to re-define or further extend the IMS level charging interfaces (i.e. Rf and Ro) and IMS charging functional entities. It rather provides means to extend the overall charging capabilities of 3GPP networks by enhancing the PS domain charging mechanisms to enable different charging for service-flows.
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  Figure 4.x: Architecture for access independent, differentiated bearer charging
Note: the above figure assumes that the charging interfaces of IMS (Rf, Ro) can also be used by other IP-based applications.    

The existing interfaces (Ge, Ga, Gn, Rf, Ro) are not intended to be extended for the purposes covered in this clause.

The following entities are not intended to be extended for the purposes covered in this clause: SGSN, CAMEL SCP, Charging Gateway.
The Application Function is an element controlling applications that use IP bearer resources (e.g. UMTS PS domain/GPRS domain resources). It is not intended to enhance the functionality of the Application Function for the purposes covered in this clause.
Differentiated Charging Function: this is a new functional entity, and provides the control of service-flow level charging policies, and performs online credit control functions.  
Rx interface: this new interface enables the control of dynamic service-flow-based charging policies to be applied in the access network (e.g. in the GGSN). This interface also allows credit control for service-flow-based online charging. The functional relationship of this new Rx interface and the existing Go interface has to be carefuly studied.
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