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1 Abstract of the contribution

This paper discusses the alternative solutions for charging in the PS domain taking into account the outcome of the last SA2 meeting related to the need for pre-processing in the GAN. It studies possible solutions and proposes the group to agree on a specific parameter related to charging characteristics of a GSM/UMTS cell or a GAN access point. 

2 Discussion

2.1 Description of the issue

In the PS domain, as already noted, GGSN content charging is more and more used. This leads to develop means to differentiate charging rates at GGSN. The CGI has been proposed for such differentiation as it is already used in CDRs for SGSN-based charging.

CGI (Cell Global Identity) is made of MCC, MNC, LAC, CI and used in the CN for location purposes and at emergency call setup. It is transferred to GGSN via the control plane GTP-c as CGI is not needed all along the call/session duration. 

In GAN, a CGI may correspond to several WiFi/Bluetooth Access Points as stated in TS 43.318. Generally a CGI has a one to one mapping with the collocated GSM cell. Therefore, the “location CGI” as defined today in GSM, cannot be used to determine whether the subscriber is calling from home or from another Access Point. 

At last SA2 meeting, this issue has been recognised and the conclusion was the need for pre-processing in the GAN. Whether the subscriber calls from home or not is made by checking the Access Point MAC address sent by the MS at GAN Registration, therefore prior to the involvement of the CN, against the GAN Subscriber Database. The way to transfer this pre-processed information is discussed below. 

It was mentioned that the differentiation between “Home AP”, “Other residential AP”, “Home Operator AP”, “Other Operator AP”, etc. is also to take into account, or at least should be possible in the future. The need for pre-processing in the GAN is also valid for this case: indeed, without pre-processing, the location-CGI would be passed to the SGSN, to the GGSN and to the Billing System. As some of the differentiations are not linked to the subscriber but to the Access Point itself (residential AP, public Hotspot op.1, etc), the Billing System would have to access the GAN Access Point Database. This would imply a new standardised interface between the Billing System and the GAN Access Point Database as shown below. Pre-processing avoids this problem.
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Figure 1: Issue with use of “location-CGI”

The CGI format as defined in TS 23.003 is the following:
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Figure 2: Structure of Cell Global Identification

The Cell Global Identification is the concatenation of the Location Area Identification and the Cell Identity. Cell Identity shall be unique within a location area. The CI is of fixed length with 2 octets and it can be coded using a full hexadecimal representation.

Indeed, part of the existing “location CGI” is used by the billing system to determine charging rates according to the geographical location of the subscriber. Generally, the charging rate granularity is the Location Area, not the CI. 
But even if the CI field is not used, it cannot be replaced by a charging or cell type/capabilities parameter. This is because the cell update is signalled by the MS to the SGSN with the Cell-ID: it is used by the 2G-SGSN to retrieve the BVCI in which the downlink packet data will be sent to the BSS. 
Therefore, a separate parameter for charging differentiation is needed on Gb and Gn interfaces. 
· 
· 
2.2 Description of the solution
2.2.1 






· 
· 
· 












2.2.2 
As stated above, an additional field is required on Gb and Gn interfaces. It is proposed to name it  “Charging-Cell-Type”. 
The proposed Charging-Cell-Type values would depend on RAT Type (which already exists today and can be extended to “GAN”):

· if RAT Type = GAN, values: “Home AP”, “Other residential AP”, “Home Operator AP”, “Other Operator AP”, “Corporate AP”
· if RAT Type = GSM, values: “Basic GPRS”, “High Speed GPRS”, etc
Note that these values are chosen in order to hide the radio technology details to the CN and to the billing system as only the bearer service itself can be charged (e.g. bitrate, QoS), not the way this bearer service is provided.
· if RAT Type = UMTS, values: “Basic UMTS”, “High Speed UMTS”, etc
Should <CGI +  Charging-Cell-Type> be transferred via user plane GTP-u or via control plane GTP-c?

It depends whether the GGSN needs to be aware of the CGI only at call setup or location requests, or all along the call. 

In the case the GGSN needs to be aware of the CGI all along the call, then the CGI field is expected to change very often. This means only the user plane GTP-u can be used as the use of GTP-c would lead to a strong increase of signalling load in the CN. 

Up to now, no service has been identified that would request the GGSN to be aware of changes at each cell change. On the charging interface point of view, such frequent changes would dramatically impact the load on R0 interface and on the billing system processing load. This has to be carefully considered. 

Therefore, it is considered that the GGSN needs not to be aware of each cell change, so that the control plane can be used without significant additional signalling load. On the opposite, the user plane solution would result in a significant additional processing load to the GGSN and on the charging interfaces.
Impacts on specifications


· A new independent parameter < Charging-Cell-Type > is added to the signalling messages Create PDP Context Request, SGSN-Initiated Update PDP Context Request. 

· TS 23.060, TS 48.018 and TS 29.060 must be modified accordingly.

3 Proposal


It is proposed that the group agrees on the proposed solution and in particular on following principles:

1. a new parameter < Charging-Cell-Type > on Gb and Gn interfaces

2. with values reflecting at least 

· for GAN, values: “Home AP”, “Other residential AP”, “Home Operator AP”, “Other Operator AP”, “Corporate AP”
· for GSM, values: “Basic GPRS”, “High Speed GPRS”

· for UMTS, values: “Basic UMTS”, “High Speed UMTS”

3. no need to transfer CGI each time the MS changes cell, that would overload charging interfaces and equipment
4. use of GTP-c control plane on Gn interface to transfer < Charging-Cell-Type > parameter
4 References
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