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1 Introduction

An LS [3] has been sent to SA1 to ask, among other things, whether there is a need to provide different charging rates for GAN cells and non-GAN cells, and between GAN-home-cells and e.g. a friends/anyone else’s GAN cell, etc. 

One issue is to allow this differentiated charging in all cases, including PS domain pre-pay (online) charging via flow based charging at the GGSN. 

At the last two meetings, Vodafone provided two contributions proposing to discuss on alternative solutions on GAN charging in PS domain. S2-051737 [1] proposed signalling plane solutions, while S2-052172 [2] proposed alternative solution based on user plane. 

This paper aims to comment the various proposals and give a way forward.

2 Discussion

S2-051737 proposals for distinguishing GAN-cells from non-GAN cells were:

i) 
the SGSN “knows” that a particular Gb interface is connected to a GAN-C. Whenever the mobile moves between GAN and GSM, the SGSN sends a 29.060 Update PDP Context Request to the GGSN with RAT type set to “GSM-wide area” or “GSM-GAN”.

ii) 
the SGSN is configured to know that a certain set of Cell IDs are “GAN cells”. Whenever the mobile moves between GAN and GSM, the SGSN sends a 29.060 Update PDP Context Request to the GGSN with RAT type set to “GSM-wide area” or “GSM-GAN”.

The latter proposal has a main drawback related to configuration. Indeed, the SGSN – and the 3GPP CN in general - is not configured today with cell-ids. The separation of RAN parameters and CN parameters has been one of the main principles of 3GPP. Moreover, having range of cell-ids for GAN and non-GAN would make a strong dependency on RAN configuration. 

S2-051737 also proposes one solution to distinguish Home cells from other cells in which the HLR sends the “home cell Id” to the SGSN as part of that subscriber’s MAP Subscriber Data, and the SGSN compares this with the mobile’s current cell and upon entry/exit to the home area. But this solution:

· Does not allow to distinguish between friend’s cell and hotspot

· Implies changes to MAP interface

Enabling differentiation between friend’s cell and hotspot, and e.g. enterprise cell, cannot come from HLR data as it is more linked with the cell characteristics rather than on subscriber data. A “cell type” would be more appropriate.  

S2-052172 proposed an alternative solution consisting in adding the “Cell Identity and Cell Type” to every uplink GTP User Plane packet. 

In GSM/GPRS, the cell-id is already sent on Gb interface in UL-UNITDATA messages. The cell-type would be added. In UMTS, these two information would be added by the RNC in the GTP-u. But this means that GTP-u is modified in all the cases. Moreover, this implies that the GGSN and/or the SGSN have to extract these information in all the packets, which makes a significant increase of unuseful processing load as the cell-id/cell-type is not changing at each packet. The modifications in GTP-u plus the additional processing load does not make the user plane solution attractive.

A solution based on signalling plane is more appropriate:

· It does not add processing load

· It minimizes the changes on the interfaces

The proposed solution should be based on signalling plane and on cell-type/cell-id. One proposal is:

· To add “cell-type” to Gb interface in GSM/GPRS: This solution paves the way for future evolutions of GAN with Iu interface as a similar modification of RANAP would be possible (with the SAI instead of cell-type). Moreover, “cell-type” should be extended to A interface as well.

A) To add a “cell-type” in addition to “RAT type” IE to 29.060 Update PDP Context Request (or adding values to RAT type IE for backward compatibility).

Proposal

B) It is proposed to agree on a solution based on signalling plane and on the introduction of a “cell-type” IE.

C) It is proposed to agree on extending the addition of “cell-type” to A interface.
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