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Introduction

Some time ago SA2 has sent a LS (S1-051091) asking questions related to the need for charging differentiation between RATs, between GAN cells and non-GAN cells, between home residential access point, not home access point, and between different cell capabilities. This paper discusses whether these differentiations are required, whether there may be additional charging differentiations required by operators, what changes should be made to TS 22.101 and how to answer to SA2.

Discussion

The questions requested in the LS are recalled below:

a) Is there a need to provide different charging rates for packet traffic sent to (and received from) mobiles using GAN cells and non-GAN cells?

b) Is there a need to provide different charging rates for packet traffic that is sent on “your own/home GAN cell” to that for packet traffic sent on “a friends/anyone else’s GAN cell”.

c) Is there a need to have the capability to provide different charging rates for packet traffic sent on GSM, UMTS, E-UTRA, W-LAN cells?

d) Is there a need to differentiate the charging for traffic sent on “R-99”, HSDPA, HSUPA cells?

e) Similarly, several operators are believed to use the knowledge that a UE is using a 2G or 3G cell to influence the PS domain content and/or services offered to the user. Does this capability need to be extended? For example, to permit the HPLMN servers to know that the mobile is in an HSDPA or HSUPA or E-UTRA or GAN cell/area?

f) What additional requirements does SA 1 have in this area?
GAN requirements

GAN has been designed primarily to fixed-mobile convergence where the subscribers have only one single phone to be used at home, on public hotspots, on corporate hotspots, or at friend’s access points. Charging policy may be different depending from where the user is calling: sometimes it depends on the subscriber (home, not home), sometimes it depends on the Access Point category (residential AP, public hotspot, corporate hotspot). 

This flexibility is needed.

A specific characteristic of the GAN cell (identified by its CGI) is that it is encompass a number of Access Points, as specified in stage 2 GAN specifications TS 43.318. Generally Logical mapping of GAN Cells to a CGI can be completed at various resolutions such as: 

·
a GAN cell for each GSM cell;

·
a GAN cell for each GSM routeing area; or

·
a GAN cell for each GSM location area.

The GAN must check whether the subscriber is at his/her Home Access Point by analyzing the MAC address given by the MS at GAN Registration. There is no means for the Core Network to check whether the user is calling from home with the CGI (cell id). A pre-processing is needed in the GAN. This has been recognized by SA2.

Cell capabilities related to charging rates

The operators may want to apply different charging rates depending on the capabilities of the cell in terms of services. 

Indeed, new radio techniques have appeared all along the standard evolution, allowing richer bearer capabilities:

· for GSM: GPRS, EDGE, DTM

· for UMTS: HSDPA, E-DCH (HSUPA)

But it is preferable to avoid that the billing system and the Core Network be aware of detailed radio technologies such as EDGE, HSDPA, DTM, E-DCH as there will probably be new radio techniques specificities in the future. 

Knowing the RAT (Radio Access Technology) is natural but known details of each radio technology is not future safe. However, it is possible to define charging differentiation related to the bearer services capabilities a cell can provide in a specific RAT. For example:

· Combined CS+PS services, CS services only, PS services only

· High bit rate, standard bit rate; for UL and DL, or for DL only

Mapping between cell bearer service capabilities and the radio techniques:

· combined CS+PS services (DTM, UMTS, GAN, etc), 

· CS services only, PS services only, 

· high bit rate UL/DL (HSDPA + E-DCH, EDGE), 

· high bit rate DL (HSDPA), 

· standard bit rate (no HSDPA, no EDGE).

Billing constraints

Prepaid charging requires a message each time charging rate is likely to be changed. It is not expected that such frequent changes in the charging rate would be accepted by consumers. Moreover, sending such frequent messages (each time the MS change cell) would overload the interface and the billing system itself. 

SA1 responsibility

How these requirements will be implemented (use of cell type, cell id, preprocessing, etc) is SA2 responsibility and should not appear in SA1 specifications. 

Proposal

It is proposed to group the “Cell capabilities related to charging rates” in each RAT (in particular GSM and UMTS) and the “GAN Access Point Charging Policy” into a “Cell’s Charging Characteristics” concept.

It is proposed to introduce this concept into the TS 22.101 section 16 “Charging principles”.

It is proposed to answer SA2 LS as follows:

a) Is there a need to provide different charging rates for packet traffic sent to (and received from) mobiles using GAN cells and non-GAN cells?

Answer: Yes. GAN based subscription services are being deployed by many operators and differential charging is needed e.g. for 'home zone' , ‘public hotspot’, corporate hotspot’ and other access tariffing.

b) Is there a need to provide different charging rates for packet traffic that is sent on “your own/home GAN cell” to that for packet traffic sent on “a friends/anyone else’s GAN cell”.

Answer: Yes. Although it is currently possible for a GAN subscriber to use an alternative GAN cell to access his or her services, usually requiring the GAN cell 'owners' PIN/permission, no provision exists for an operator to apply differential charging for this alternative access.  As a further example, we think that a potential business case exists for being able to apply different tariffs for Consumer GAN access, Public Hotspot access and Corporate/Enterprise GAN access.
c) Is there a need to have the capability to provide different charging rates for packet traffic sent on GSM, UMTS, E-UTRA, W-LAN cells?

Answer: Yes. The ability to provide different charging rates for each RAT type would allow the operator to more accurately reflect the cost of the radio resource usage in their service tariffs.
d) Is there a need to differentiate the charging for traffic sent on “R-99”, HSDPA, HSUPA cells?

Answer: Yes. The ability to provide different charging rates for each RAT type would allow the operator to have different charging policies depending on the potential capabilities of the cell, e.g. CS+PS access, CS only access, high bit rate access, standard bit rate access. The potential bearer capabilities should be genric in order to hide radio techniques to the Core Network and the Billing Systems.
e) Similarly, several operators are believed to use the knowledge that a UE is using a 2G or 3G cell to influence the PS domain content and/or services offered to the user. Does this capability need to be extended? For example, to permit the HPLMN servers to know that the mobile is in an HSDPA or HSUPA or E-UTRA or GAN cell/area?

Answer: RAT Type would be sufficient for this case.
f) What additional requirements does SA 1 have in this area?

Answer: in GAN, to differentiate between “residential home GAN access”, “other residential GAN access”, “Home Operator public GAN hotspots”, “other operator public GAN hotspots” and “Corporate / Enterprise GAN access”.
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