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Work has now started on a new Technical Report “Overall Architecture of IP Flow Based Bearer Level Charging”. TR 23.8xx V0.2.0 is a good basis on which to progress content of flow based charging. However certain principles need to be agreed in order to progress things further. This document raises a number of issues, makes some suggestions and proposes a number of revisions to the current text.

Section 4.1
What do we mean by “This architecture shall be aligned with emerging charging mechanisms developed for Rel 6 in SA5 as much as possible”? This seems a somewhat ambiguous statement and might be somewhat misleading since the main charging mechanisms developed by SA5 for Rel 6 relate to IMS. Do we mean instead that “the architecture shall be aligned as much as possible with the charging architecture developed for the packet domain e.g. as specified by 32.015 and 32.215”?
Currently only IP Flow-based charging is discussed. This implies that charging is related to the IP header 6-tuple (source address, destination address, source port, destination port, protocol, DSCP) only. Charging that is based on awareness of specific application protocols (above the TCP/IP) layer also needs to be considered.

Section 4.2

We should also consider the need to have application level filters. We might want to ensure that charging should be zero rated for MMS as far as the GGSN is concerned since charging reports are generated by the MMSC.

Section 4.3

Charging rules might depend on the location of the mobile, e.g. on the identity of the roamed to network.

Section 4.4

We need to consider the need to report consolidated charging information based on different usage counts (pertaining to one or more filters), e.g. we may need reports with multiple containers, each associated with a separate charging filter.

Section 5

In order to progress matters some architectural principles need to be discussed and agreed.

· The GGSN is the entity responsible for providing filtering functionality and generating charging reports related to IP flow-based bearers. The GGSN may also generate charging reports related to application level bearers.
· We should also consider whether charging control and traffic planes should be separate. Does the GGSN interface to separate Charging Control and Charging Data Collection servers? It would seem necessary for charging control and charging data collection functions to be closely coupled and/or combined in order to provide on-line charging and support prepaid charging. We propose that a working assumption is a single protocol supporting charging control and charging data reporting functions.
· We propose a working assumption that this protocol is based on DIAMETER.
---------------------------------------------------Proposed Changes--------------------------------------------------------

4.1 General

The current level of traffic differentiation and traffic-type awareness of the GPRS architecture shall be extended beyond APN and PDP Context level. It shall be possible to apply differentiated charging for the traffic flows belonging to different services (a.k.a. different service flows) even if they use the same PDP Context. 

Charging and tariffing models described in this Technical Report shall be possible to be applied to both prepaid and postpaid subscribers, i.e. to both online and offline charging.

The GPRS online charging solutions up to Release 5 are built around CAMEL mechanisms that provide online access- and charging-control for GPRS - pertaining to PDP Contexts of an APN. 

The evolved bearer charging architecture developed in this Technical Report shall use generic native IP charging mechanisms to the extent possible in order to enable the reuse of the same charging solution and infrastructure for different type of IP-Connectivity Networks. This architecture shall also be aligned with the emerging charging mechanism developed for Rel 6 in SA5 as much as possible. The architecture shall be aligned as much as possible with the charging architecture developed for the packet domain e.g. as specified by 32.015 and 32.215”.
Note: 
Providing differentiated service-flow-based charging is a different function from providing differentiated traffic treatment on the IP-flow level. At the same time, the relationship of the PDP Context based service-based local policy mechanisms of the Go interface and the IP-flow based charging mechanisms will have to be carefully studied.
The following new rel6 functions need to be provided by the network for IP Flow based bearer level charging  and charging based on awareness of specific application protocols (above the TCP/IP layer) used.

:

· Identification of the IP and Application Level bearer flows that need to be charged at different rates

· Provision and control of bearer flow level charging rules

· Reporting of bearer level packet counts for offline and online charging
These new functions shall be compatible and coherent with the authentication, authorization, PDP context management, roaming and other functions provided by the existing architecture.
4.2 Traffic Plane Function

This refers to the filtering that identifies the bearer flows that need to be charged at different rates. Basic example: look for packets to and from service A.

· Different filtering shall be supported for downlink and uplink

· Different granularity for filtering of service flow shall be possible e.g.

· Simple filters such as based on IP address and port numbers
· Simple filters that work at the application layer
· In the case of GPRS, the traffic plane function shall provide the ability to support simultaneous independent filtering on service flows associated with all active PDP contexts; that is, primary and secondary PDP contexts

4.3 Charging rules

This refers to the provision and control of bearer flow level charging rules, which are used for filtering. Basic example: count those packets as belonging to rating category A.
· Charging rules for bearer charging shall be defined by the operator

· These charging rules shall be made available to the Traffic Plane function for both offline and online charging

· Multiple charging rules shall be supported

· A given charging rule is applied through filtering functionality at the Traffic Plane Function

· Statically provisioned charging rules (i.e. pre-defined at the Traffic Plane Function) shall be supported

· Dynamically provisioned charging rules (i.e. made available to the Traffic Plane Function) shall be supported in order to cover IP service scenarios where the state of the actual application is relevant for charging

· Once the charging rule is determined it is applied to the service flow at the Traffic Plane Function and packets are counted into different rate categories per the rule set in the charging rule

· Different charging rules shall be supported in downlink and uplink

· Charging rules shall be available for both user initiated and network initiated flows

· Charging rules can change and be overridden based on specific events (e.g. IM domain events or GPRS domain events)

· It shall be possible to apply different charging rules for different users or groups of users
· It shall be possible to apply different charging rules based on the location of a user (e.g. based on identity of the roamed to network)
4.4 Reporting

This refers to the differentiated charging information being reported to the existing charging architecture. Basic example: those 20 packets were in rating category A, include this in your global charging information.

· The Traffic Plane function shall report bearer charging information for online

· The Traffic Plane function shall report bearer charging information for offline

· It shall be possible to collect charging information based on the bearer charging rules (service information), and in the case of GPRS, rel5 charging rules (per PDP context)
· It shall be possible to report charging information showing usage of multiple charging filters, e.g. a report may contain multiple containers, each container associated with a separate charging filter
5 Architectural Concept

5.1 Architecture Principles
The GGSN is the entity responsible for providing filtering functionality and generating charging reports related to IP low based bearers and to certain application level bearers

The GGSN interfaces to a charging server (providing charging control and charging data collection functions). The charging server determines to charging policies to be applied and the filtering criteria downloaded to the GGSN

The interface between the GGSN and the Charging Server shall be based on Diameter

5.2
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 .

5.3 Functional Entities

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

5.4 Reference points

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

