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1.  Introduction
In Scenario 3, a UE can access to 3GPP PS services through the WLAN access network. In this case, the user traffic will be transmitted over the 3GPP network as well as the WLAN access network. The accounting data for both regions are generated separately, and delivered to CCF/CGw. Because each accounting data set is generated by WLAN-specific or 3GPP-specific protocols, the accounting data can be processed independently even though they belong to the same connection. This paper shows such an example and points out a possible problem.
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Figure 1 Charging operation in Scenario 3 (VoIP Example)

Fig. 1 shows the typical example of Scenario 3 for a VoIP service. A user in the WLAN coverage area is communicating with another user outside the 3GPP home network using the IMS functionalities. The user data (blue line) are travelling over the WLAN access network and the 3GPP network. Since the service occupies various network resources, the accounting data should be collected from all related nodes. In the figure, the 3GPP AAA server and the CSCF hand over their accounting data to CCF/CGw. The green line indicates the accounting data from the WLAN access network, and the red one indicates the accounting data from the 3GPP network. 

1) Green Line (Charging for WLAN resources):

Accounting data are generated in the WLAN access network. Generally, after a connection has been established between a UE and an access point (AP), the AP assigns a session ID to the connection. The session ID can be utilized as an ID for the accounting data, according to the DIAMETER protocol. If necessary, the session ID can be mapped to the charging ID, whose value can be assigned by the 3GPP AAA server. So, the accounting data are identified by the session ID or the charging ID.

2) Red Line (Charging for 3GPP resources):

Accounting data are generated in the IMS nodes (and/or GSN, if required). They are identified by the IMS charging ID (ICID), which is assigned by the IMS node (e.g., CSCF). There is a 1:1 relationship between the ICID and the IMS session ID. Note that the IMS session ID has nothing to do with the session ID in the WLAN.
The accounting data from WLAN and 3GPP networks are collected in CCF/CGw, and they are identified by the charging IDs (or session IDs). However, the CCF/CGw cannot treat them as the accounting data for a single connection, because it does not know the relationship between the two charging IDs. This problem takes place not only in the IMS services, but also in other 3GPP services such as MMS, MBMS, and Presence services. 

2.  Conclusions
This paper shows that it is hard to associate the accounting data in the WLAN access network with those in the 3GPP network, even though all the accounting data belong to the same connection. To support a reasonable charging operation, the CCF/CGw needs to know the relationship or mapping between the charging IDs. Therefore, this paper proposes to include the following charging requirement in Section 5.5.

· A unified management of charging IDs shall be supported by the 3GPP system in Scenario 3 and above.
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