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1. Introduction

We propose an important distinction between service-based and subscription-based– this is where we should draw the line between the COPS type interfaces and Radius/Diameter type of interfaces.

 ‘Charging policy (or rules)’ and ‘QoS policy’ are in principle completely independent. It is possible to have one without the other and the policies applied for charging may in principle be independent of the policies applied for QoS. It is important that the technical solution maintains this independence, even if, in practice, operators will apply relationships between the two.

We propose to clarify this in the architecture, which has a number of advantages:

· A clean decoupling of service-based and subscription based policies. One can be deployed without the other. Potential requirements for inter-domain communication for subscription-based policies can be considered without impacting Service-based policies.

· A clean decoupling of charging rules provision (which applies for both online and offline charging) and the Online Charging System – this was not provided by the previous ‘combined Gx’ reference point.

· A common solution for the common requirement of Charging Rules and QoS policy – namely IP flow identification

There is the possibility for Subscription-based policy and charging Rules information to be stored in the HSS. This could potentially be an ‘opaque’ block of data stored by the Service Flow Based Charging Rules Function, in a similar way to that supported on the Sh interface.

The proposed changes to TR 23.864 are shown below.

2. Definitions

Service flow: aggregate set of packet flows. A packet flow can be an IP flow. It is for further study whether a packet flow may be an application flow within an IP flow such as the packets for a HTTP application.
In the case of GPRS, it shall be possible that a service flow is more granular than a PDP context.

Service Filter: a set of filter parameters used to identify one or more of the packet flows constituting a service flow. The granularity of a service filter (e.g. IP 5 tuple, or including additional parameters to identify a specific application flow such as HTTP) is FFS.
Charging rule: data that identifies the service filters, charging class, and the associated charging actions

Charging class: information used by the online and offline charging system for rating purposes.
Subscription Based Charging Rules: Group of charging rules, which is specific to a given user i.e. which is defined in the user’s subscription. 
Service Based Charging Rules: Group of charging rules, which has been identified dynamically by the service (application) layer, based on the user’s interaction with the service in real time. 
Default Charging Rules: Group of charging rules, which applies to all users, in the absence of or in addition to Service Based and Subscription Based Rules. 
QoS Policy: A definition of a traffic flow (e.g. a set of IP packet classifiers) for which QoS limits apply (e.g. maximum Traffic Class and bandwidth), or for which traffic may be enabled/disabled.
Subscription Based QoS Policy: A QoS Policy which is specific to a given user i.e. which is defined in the user’s subscription.

Service Based QoS Policy: A QoS Policy which has been identified dynamically by the service (application) layer, based on the user’s interaction with the service in real time. 
Default QoS Policy: A QoS policy which applies to all users, in the absence of or in addition to Service Based and Subscription Based policies.

5.1 Architecture and Reference Points

Editor's note: This clause is planned to contain the relevant part of the architecture impacted by IP flow level based charging.

5.1.1
Online service-flow-based bearer charging architecture
Figure 5.1 below presents the overall architecture for service-flow-based online bearer charging.
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Figure 5.1 – Overall architecture for service-flow-based online bearer charging

Note: No changes are foreseen on the CAMEL SCP. The relation of the new entities and interfaces described in this figure to existing entities and interfaces of the 3GPP system architecture (e.g. SGSN, GGSN) are FFS. 

Note(*): The detailed functional entities of the Online Charging System are not shown in this figure. The details of the OCS are specified in TS 32.200, further internal details of the OCS for release 6 are expected to be specified by SA5.
The CAMEL-SCP depicted on the figure above performs the functions of the Rel-5 Bearer Charging Function defined in TS32.200.    

5.1.2
Offline service-flow-based bearer charging architecture
Figure 5.2 below presents the overall architecture for service-flow-based offline bearer charging.
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Figure 5.2 – Overall architecture for service-flow-based offline bearer charging

Note: No changes are foreseen on the CCF. The relation of the new entities and interfaces described in this figure to existing entities and interfaces of the 3GPP system architecture (e.g. SGSN, GGSN) are FFS.

5.1.3 Charging rules for service-flow based online and offline bearer charging

There may be significant differences between service-based and subscription-based charging rules (e.g. enforcement by home and/or visited control), so these different types of rules are applied through separate interfaces. Decoupling the two will allow them to be deployed independently.

A single interface is used for QoS policy and charging rules. The traffic flows used for QoS policy and those used for Charging rules may be different.

The overall architecture shown in 5.1.1 and 5.1.2 provides the necessary charging rules for service flow charging via the Gx reference point and a Go’ interface as described in more details in the figure below.
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Figure 5.3 – Charging rules for service-flow-based online and offline bearer charging

The ‘Service Flow Based Charging Rules Function’ provides Subscription based Charging Rules to the Traffic Plane Function. It is FFS whether this function uses subscription information from the HSS. The interface between Traffic Plane Functions and Service Flow Based Charging Rules Function is called Gx. This could be, for example, RADIUS  (or DIAMETER) since the GGSN already supports RADIUS interactions on initial user connection.

The Service Flow Based Charging Rules Function provides charging rules, which apply equally for on-line and off-line charging. The Online Charging System needs to recognise charging information generated according to the rules supplied by the Service Flow Based Charging Rules Function. This coordination is achieved using the Charging Class.

5.2 Functional Entities

Editor's note: This clause is planned to contain the description of new and modified functional entities.

5.2.1
Service-Flow-Based Credit Control Function

The Service-Flow-Based Credit Control Function performs online credit control functions together with the Online Charging System. It provides a new function within the release 5 Online Charging System.

5.2.2

Service-Flow-Based Charging Rules Function

This entity provides service-flow level charging rules. This same functionality is required for both offline and online charging. It shall provide subscription based QoS policy and charging rules. It may provide default QoS policy and charging rules. The charging rules function accesses information stored in the service-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.

5.2.3
Service Flow Credit Control Function
The Online Charging System is specified in 3GPP TS 32.200. The Service-Flow Credit Control Function is considered as a new functional entity for release 6 within the Online Charging System.

5.2.4
Charging Collection Function

The Charging Collection Function is specified in 3GPP TS 32.200.

The service flow based charging requires no changes in the CCF.

5.2.5
Traffic Plane Function

The Traffic Plane Function shall be capable of differentiating user data traffic belonging to different service flows for the purpose of collecting offline charging data and performing online credit control. 
See section 4.2 for requirements of the Traffic Plane Function.
For GPRS, it shall be possible to provide these functions for different service flows even if they are carried in the same PDP Context. The relationship of the Traffic Handling Function and the GGSN is FFS. 

The relationship of the Traffic Plane Handling Function and WLAN interworking nodes (e.g. WLAN PDGw) is FFS.
5.2.6
PDF

The PDF provides service based QoS policy and charging rules.
5.3 Reference points

Editor's note: This clause is planned to contain the description of new and modified reference points.

5.3.1

New Reference points

5.3.1.1
Gx reference point

The Gx reference point enables the use of service-flow-based charging rules such as counting number of packets belonging to a rate category in the IP-Connectivity Network. This functionality is required for both offline and online charging.
The Gx interface provides service flow charging rules related to subscription based charging rules.


Editor’s note(ii): The functional relationship of the Gx function and further existing interfaces (e.g. the RADIUS-interface of the GGSN defined in TS 29.061) has to be studied and specified.

5.3.1.2
Gy reference point

The Gy reference point allows credit control for service-flow-based online charging. The functionalities required across the Gy reference point use functionalities and mechanisms specified for the release 5 Ro interface.

5.3.1.3
Gz reference point

The Gz interface enables transport of service flow-based offline charging information. 

For GPRS the relationship of the Gz interface and the existing Ga interface is FFS. 
5.3.1.4
Go’ reference point

The Go’ reference point provides service flow charging rules related to service based charging rules. The functionalities required across the Go’ reference point use functionalities and mechanisms specified for the release 5 Go interface.

5.3.2

Existing reference points

The functionalities across the reference points described in this clause are not intended to be modified within the context of the concepts specified in this TR.

The Ro and Rf interfaces are specified for release 5 in TS 32.200 and TS 32.225. 

The Ge interface is specified by TS 23.078 and TS 29.078.
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