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Introduction
Charging rules can be defined per service flow. Each charging rule has a corresponding definition of how to rate the service flow. Examining the rating options, these can include:

· Totally free of charge since they are bundled in with the users subscription, e.g., balance top-up

· Reverse charges to another entity, e.g., MMS-MT or banner advert insertion

· Zero rated because the user is being charged at the application level, e.g., a SIP call

· Non-zero charged for other types of flows, e.g., navigating, corporate access, etc

When examining those service flows that are non-zero charged by the Traffic Plane Function, there can be a number of different scenarios concerning what to do when a user’s balance is depleted such that the Diameter Credit Control client is forces to terminate the service session:

· The Traffic Plane Function can simply let the service flow pass, but now without generating specific on-line accounting.

· The Traffic Plane function can drop the packets corresponding to the service flow.

· The Traffic Plane Function can re-direct the service flow.

These options apply only to those service flows which are non-zero charged. I.e., they are not considered applicable to dynamic service flow definitions which are generated by application servers for service charged at the application level.
Enhancing User experience for bearer level charging
By way of example, consider a static service flow which is defined as port 80 traffic to the public Internet. The user is a pre-paid customer and on-line bearer level charging is being applied.
The user commences a HTTP session, accessing the public Internet. The user’s balance decrements until no credit is remaining. There are a number of options which can be taken:
· The Traffic Plane Function can be configured to let the packets corresponding to the service flow pass after credit expiry. As a stand-alone technique this does not meet the requirements of pre-paid, and so a secondary technique is required in order to reduce credit leakage, e.g., triggering the disconnection of the user by sending a RADIUS Packet of Disconnect (see 29.061).
· The Traffic Plane Function can be configured to drop the packets corresponding to the service flow after credit expiry, this seems to meet the purpose of the pre-paid service but will certainly impact the user’s experience. 
Re-direction of the user’s service flow recognizes that whilst access to the non-zero rated service is curtailed due to the user’s expired balance, the operator may still support zero-rated services, e.g., for on-line balance top-up.
Re-direction of HTTP
Re-direction of HTTP can be particularly useful. The dropping of the packets corresponding to the service flow by the Traffic Plane Function will cause the non-graceful closure of the transport connection. HTTP 1.1 (RFC 2616) defines mandatory functionality to allow clients, servers and proxies to recover from such asynchronous close events.

Under such circumstances, the client software SHOULD reopen the transport connection and retransmit the aborted sequence of requests without user interaction.

This new connection can be re-directed by the Traffic Plane Function to a specific re-direct server. Service flows to this re-direct server will normally be zero-rated and hence the re-directed service flow needs to be distinguished from the original rateable flow. This can be achieved by rewriting of the  destination address of up-link packets and source address of down-link packets by the Traffic Plane Function to correspond to that of the re-direct server.

Once re-directed, the user can be displayed appropriate information, e.g., why access has been limited and offered an opportunity for on-line balance top-up.

Charging Rules Definition
When charging rules are defined, the termination action associated with those charging rules also needs to be defined. Termination actions then include:
· Passing the packets corresponding to the service flow;

· Dropping the packets corresponding to the service flow; or

· Re-directing the packets corresponding to the service flow. Re-direction will require the inclusion of the re-direct server in the charging rules definition.

***First proposed Change to section 3.1***

Charging Rule: a set of parameters identifying a service flow and termination action when the service flow session is terminated by the on-line charging system. Each charging rule is associated with a service key that may be shared with other charging rules.

***End of First proposed Change ***

***Second proposed Change***

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. 

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:

· Identification of the 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
· Event indication according to on-line charging procedures (e.g. sending AAA Accounting Stop) and, optionally, following this particular event, taking appropriate actions on service flow(s)  according to the termination action defined in the respective charging rule(s).
These new functions shall be compatible and coherent with the authentication, authorization, PDP context management, roaming and other functions provided by the existing architecture.
***End of Second proposed Change***

***Third proposed Change***

4.3.1 Termination Action

Termination Action applies in case of online credit control, each charging rule has a corresponding termination action defined for service-flows that are online charged. The termination action indicates the action which the Traffic Plane Function should perform when the on-line charging system causes the Diameter Credit Control Client to terminate a service flow.

The defined termination actions include:

· Allow the packets corresponding to a terminated service flow pass through the Traffic Plane Function; and
· Drop the packets corresponding to a terminated service flow as they pass through the Traffic Plane Function. 
Additional termination actions that may be applicable to specific transport and application protocols are to be investigated
Independently, the Termination Action may trigger other procedures, e.g., the deactivation of a PDP context or the termination of a WLAN session.

***End of third proposed Change***

Proposal
It is proposed to include the above text in the latest version of the TR.

























































































































































































































































