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1 Introduction

The present contribution has the purpose to propose some requirements to the charging issues to the WLAN-3G interworking architecture and some requirements for the network element identified. 

The analyzed case study represents roaming scenario architecture.

2 Charging Architecture
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Figure 1 - Non Roaming Charging Reference Model

Figure 1 illustrates the non roaming charging logical architecture in the WLAN-3GPP interworking scenario, which is subdivided by the two domains, the Packet Switched (PS) and the 3GPP WLAN domain. Essentially in the non roaming scenario the latter domain consists of the 3GPP AAA server defined in the TS 23.234.

Regarding the user plane, the connection between the two domains depends on the type of interworking it was dealing about:

· in the loose coupling approach (AAA + accounting) we can consider that any connection between the PS domain and the 3GPP WLAN domain is forecast;

· in the tight coupling approach (for future scenarios) the inter-connection between the WLAN and the SGSN and/or GGSN shall be provided.

In the figure, W reference points indicate the links between the two domain.

In general, we can consider that the charging information shall be collected by the following network elements:

· the 3GPP AAA server who is in charge of the accounting issue (e.g. the charging information arriving from WLAN access network);

· the serving nodes (SGSN, GGSN), that collects charging information on usage of the PS domain network resources
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Figure 2 - Off-line WLAN Charging for non roaming scenario

In Figure 2 the Off-line WLAN interworking Charging for non roaming scenario is presented. 

In particular:

· the CDRs generated by the serving nodes (SGSN, GGSN) for the appropriate domain are forwarded via the Charging Collection Function / Charging Gateway Function (CCF/CGF) entities to the Billing System for processing by means of the Ga interface.

· at the same way the charging information elaborated by the AAA server shall be forwarded to the CCF/CGF in a standard CDR format by means of the Wf interface. This standard CDR can be called S-W-CDR (3GPP AAA Server WLAN CDR).

A unique Charging ID must be assigned to all records generated for a specific WLAN session.

3 Protocols

The present text of TS proposes the use of DIAMETER or RADIUS protocol for charging signalling for reference points Wb, Wo and Wf. Now we consider separately these reference points and the use of Diamater is alized.

3.1 Reference Point Wb

The Wb Reference Point represents the border between the WLAN and the 3GPP networks, so the information usefull for charging has to be transferred from the WLAN network to the 3GGP AAA server. For that purpose, the use of Diameter protocol (draft-ietf-aaa-diameter-12.txt) has been proposed. Diameter allows performing accounting per event, per duration, per session, etc, with an high flexibility. In fact the Server requests to the Client to perform accounting accordingly, but if we look to architecture shown in figure 1, the Diameter Server can be identified with the 3GPP AAA Server, since it also the entity which acts as server for authentication, but who is the Client. 

According to the Diamater protocol, the Accounting Client agent performs the collection of accounting data as requested by server, so it means that may be the entity from which user data flows, so some equipment within the WLAN Access Network. At this point we have two options, the client is an Access Point or is a WLAN AAA server. From 3GPP point of view the location of Diameter Accounting Client is out of the scope and the solution should be work independently.

Now let go forward and consider the Diameter protocol itself. The Draft IETF defines the Accounting command codes, but the type and format of information carry is in practice left to vendor implementation, in 3GPP case, it should be defined by 3GPP as done in draft TS32.225 for IMS charging. 

3.2 Reference Points Wo, Wf

The Wo and Wf reference points connect the 3GPP WLAN AAA with the OCS and CCF/CGF. At this point the discussion on reference points cannot be done without taken into account the 3G Release. In fact in Rel99 and rel4, as shown in figure 3, the CGF are connected to the SGSN and GGSN via the Ga interface thought which the CDRs are transported by means of GTP’ (TS 32.015). The Wf interface may be based on GTP` (e.g. TS 32.015 v3.9.0 rel99 section 7.3), where the CDR carried as payload of Data Record Transfer Request type. Furthermore the CDR should be WLAN specific, e.g the S-W-CDR above mentioned.

Now let’s refer to scenario for rel5 and beyond, shown in figure 4, where two options are possible: the first one is aligned to rel99 and rel4 (see orange WLAN AAA);the second one is aligned to the IMS approach (see the grey WLAN AAA).
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Figure 3 - Off-line WLAN Charging for non roaming scenario rel99 and rel4
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Figure 4 - Off-line WLAN Charging for non roaming scenario rel5

The selection of one of the two options implies a different approach and also a different network architecture with respect to the user data traffic flows.

Additional solution are also possible, for example considering a more tight coupling between WLAN and 3G network, as shown in figure 5. In that case the charging requirement are those defined currently in rel99, or rel4, but the CDR format should be modified in order to fit with WLAN specificity.
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(A) GGSN
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(B) SGSN

Figure 4 – WLAN coupled with SGSN or GGSN

4 Proposal

Previous considerations point out that definition of charging requirements imply the definition of WLAN-3G interconnection with a better refinement than in case of authentication requirements. In fact the point of user data collection (i.e. in which equipment the user data the traffic transit), the definition of interconnection of with charging equipment, the reference release has a strong impact on requirements, such as CDR format, transport protocol, etc.


























































