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1. Introduction

The reference points for charging of WLAN Direct IP access have been defined by SA2 and are in reference model in TS23.234, but the reference points for charging of WLAN 3GPP IP access have not been defined. The understanding of SA2 was that these reference points would be defined in SA5, but at the last SA2 meeting it was recognized that SA5 was waiting for SA2.

2. Discussion

2.1 Charging functions in 3GPP

In 3GPP Rel6 the charging functions are defined in TS32.240, "Charging architecture and principles (Release 6)", as it is depicted in the figure below:
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2.2 Location of charging functions in WLAN interworking architecture 

In order to include the charging related reference points in the 3GPP WLAN interworking architecture the location of the functional elements should be defined. 

The Charging Trigger Function (CTF) generates charging events based on the observation of network resource usage. In our case the PDG is the network element where the user traffic goes thought thus it seems obvious to assume that the CTF is located in the PDG.

2.2.1 Offline charging

For the offline charging of WLAN 3GPP IP access there are two alternatives:

1. Locate the CDF in the 3GPP AAA server and use the already defined Wm and Wf (in case of PDG in the home network), or Wm, Wd and Wf (in case PDG in the visited network) reference points.

2. Locate the CDF in the PDG and create a new reference point between the PDG and the CGF.

According to [TS32.240] and [TS32.251] the there is a reference point between the TPF and the CGF and TPF implements the CDF. Since the PDG can include the TPF, the creation of the new reference point between the PDG and the CGF cannot be avoided. Note that this new reference point would require minimal standardization work since the existing Gz specifications should be reused. 

When the TPF is not used the PDG can use alternative 1, but it means that besides the definition of the new reference point we should also specify an alternative way of charging. 

Therefore it is proposed to locate the CDF in the PDG and create a new reference point between the PDG and CGF. This new reference point has the same functionality as Gz.

Note, that this proposal matches to the implementation alternative of Annex F, where the GGSN is used to implement the PDG functionality, since the GGSN also includes the CDF.

2.2.2 Online charging

For the online charging of WLAN 3GPP IP access we have two alternatives:

1. Use the already defined Wm and Wo reference points.

2. Create a new reference point between the PDG and OCS.

According to [TS32.240] and [TS32.251] there is a reference point between the TPF and OCS. Since the TPF could be co-located with the PDG, the creation of the new reference point between the PDG and OCS cannot be avoided. Note that this new reference point would require minimal standardization work since the existing Gy specifications should be reused. 

When the TPF is not used the PDG can use alternative 1, but it means that besides the definition of the new reference point we should also specify an alternative way of charging. 

Therefore it is proposed to create a new reference point between the PDG and OCS and use for online charging in any case. This new reference point has the same functionality as Gy.

Note, that this proposal matches to the implementation alternative of Annex F, where the GGSN is used to implement the PDG functionality, since the GGSN has a direct reference point (Ro) to the OCS.

3. Proposal

Based on the discussion in Section 2 it is proposed 

· to locate the CTF in the PDG;

· to locate the CDF in the PDG and create a new reference point between the PDG and the CGF;

· to create a new reference point between the PDG and the OCS.

The proposed changes in the architecture are depicted in the following figure:
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The main points that would be required in the reference model are the followings:

· Introduction of Wy reference point between the PDG and the OCS. Wy should be similar to Gy.

· Introduction of Wz reference point between the PDG and the CGF. Wz should be similar to Gz.

· Correction of naming of CGw/CCF to CDF

The corresponding CR in Tdoc-04xxxx implements the proposal with some other charging related corrections in the TS. 
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