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1. Introduction
WLAN charging looks to leverage the existing and on-going work for GPRS/UMTS charging, including the latest bearer level charging work items. In order to understand whether these techniques can be applied directly to WLAN, the key differences between WLAN and GPRS/UMTS need to be established.

This document introduces some key differences between the two architectures.
2. QoS

UMTS/GPRS includes techniques for ensuring end-to-end Quality of Service and also for linking quality of service to the generation of charging records.

Whilst 3GPP-WLAN systems can, subject to support in the WLAN AN and WLAN UE, support end-to-end Quality of Service, there are significant differences between WLAN and UMTS access systems which may impact the charging system for WLAN.

2.1. WLAN UE QoS Based Signalling

IEEE 802.11e group is evolving the 802.11 MAC layer to support Quality of Service. Two approaches are being specified, one based on “soft-QoS”, termed Enhanced Distributed Co-ordination Function (EDCF) specifies DiffServ type priority queuing on the 802.11 air interface, The second is base on “hard QoS”, termed Hybrid Co-ordination Function (HCF) polling.
Although HCF allows QoS parameters to be explicitly signaled between the WLAN Station and WLAN Access Point, it does not address how to support centralized admission control. Instead, IEEE 802.11e supports distributed admission control whereby the WLAN Access Point can include in its beacon information regarding its capability to support new “Hard QoS” requests.

2.2 WLAN Access Network QoS Based Signalling

According to the developments of IEEE 802.11e, other than over the 802.11 link, the WLAN AN will not support any explicit QoS signalling. Segmentation of users will be at an aggregate level, e.g., per SSID.

Un-like GPRS/UMTS, no explicit WLAN bearer service management functionality is supported.

2.3 Bearer Service Management in the PDG

Because of the limitations of WLAN AN and VPLMN, the ability of the WLAN PDG to implement bearer service management for WLAN is severely restricted WLAN.

3. Authorization Token Transport

3GPP has enhanced the definition of GPRS/UMTS layer 2 in order to support the transport of authorization tokens. Such a modifications are not possible with WLAN systems.

Such a limitation may critically affect how to support policy control, and hence charging correlation for WLAN. It should be noted that one SA2 contribution has introduced techniques which can overcome this limitation using a push policy from AF to PEF, see S2-031533 and policy control purely at layer 3.
4. Routing Enforcement
Since for GPRS and UMTS, layer 2 terminates within a 3GPP network, it is possible to ensure that all user packets are routed to the correct gateway, This is not the case for WLAN were layer 2 may terminate outside the 3GPP network, allowing users to avoid accounting/charging clients in the 3GPP network elements. SA2 WLAN has augmented the functionality of the interworking system with optional scenario 2 and mandatory scenario 3 functionality which ensures that all packets are routed to a 3GPP network where accounting/charging can take place.
Because these techniques require additional functionality to be implemented in the WLAN AN and in the 3GPP Network, co-existence and migration issues may exist when such functionality is not available.

5. Summary

3GPP-WLAN Interworking architecture is significantly different from GPRS/UMTS in several key areas. This contribution has highlighted some of those key areas which will likely impact the charging architecture and the ability to re-use GPRS/UMTS charging techniques.

































































































































































































































































































































