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Introduction
At SA2 #30 at least one operator stated their desire to have a standalone Traffic Plane Function. Since the service flows handled by the Traffic Plane Function are also processed by the Go gating functionality, then the possible interactions between the two systems needs to be understood. This contribution focuses on what is thought to be the main deployment scenario of the bearer level charging where interaction may occur. This scenario corresponds to being able to accommodate zero rated service flows which can correspond to flows which are then either:

· charged at the application layer (e.g., SIP or MMS-MO), 
· reverse charged to another party (e.g., advertiser paid flow or calling party paid flow); or 
· free of charge (i.e., the service is bundled with the subscription, e.g., on-line balance top-up). 
These zero rated service flows will exist simultaneously with usage based bearer charging, e.g., for other services, including Public Internet Access.
Interactions with Go
The interactions concerning charging are focused on the ability of the Traffic Plane Function to accurately account for the packets sent to/from a subscriber. In particular, the functionality supported by the Go interface allows an application function to control the gating function in the GGSN. This means that down-link packets accounted for by the Traffic Plane Function may be subsequently dropped by the GGSN gating functionality. 
Previous discussion has highlighted the requirement to support dynamic service flows, whereby the detailed service flow is only known when the application is invoked, e.g., the negotiated SDP parameters during a SIP call. In this way, the Traffic Plane Function will interact either directly or indirectly with the Application Function enabling the dynamic service flow to be provided to the Traffic Plane Function. 
The possible interactions between Go and Traffic Plane Function is then limited to those applications which use Go functionality, i.e., currently limited to SIP based services. 
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Figure 1: Interaction of Go with TPH
The introduction of the Traffic Plane Function in this scenario will allow on-line charging of SIP services. The most appropriate place to charge such an application is at the application level. 
In this instance, the Traffic Plane Function is used to zero rate the service flow corresponding to the charge applied at the application layer. In such a scenario, close coupling between the Gating Function and Traffic Plane Function is not required.

-
[image: image2]
Figure 2: Timing of TPH configuration and Gating Control
Considering the up-link flows: At point (A) the gate is installed at the GGSN and no packets will pass until the gate is opened. The early installation of the service flow in the TPH at point (B) is of no consequence since no up-link service flows will be accounted for until the gate is opened at point (C).
Considering the down-link flows: At point (A) the gate is installed at the GGSN and all down-link packets corresponding to the service flow will be dropped. The early installation of the service flows in the TPF at point (B) will mean that these packets are accounted for. However, since these flows will be zero-rated (because of application level billing), no interaction is observed. At point (C) the gate is opened and the service-flows are delivered to the UE. 

Summary
Go has been designed to enable applications to control service flows. The control of service flows allows charging to be supported at the application level. The introduction of the Traffic Plane Function supports charging at the application level by zero-rating service flows which are billed at the application level. 

Under such a scenario, the interaction between Traffic Plane Function and existing GGSN gating functionality is limited, allowing a stand alone Traffic Plane Function instance, independent from the GGSN.
Finally, such an independent Traffic Plane Function can then be directly re-used in WLAN interworking.










































































































































Traffic Plane Function





Gating Function





C








B





A





Gating status changed





Zero-rated Service flows downloaded  to TPF 





Gating definition downloaded to GGSN via PDF, e.g., at secondary PDP context activation





Service Flow Negotiated





SIP session commenced





Time





Gy





Ro/ISC





On-line Charging System





Mw/ISC





Application Server





Gi





Service Flow





Dynamic Service Flow Definition





Gq





Go





Application Server (proxy)





Policy Decision


Function






































Application Function








