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1 Abstract of the contribution

 This contribution discusses the needs for GAN charging in PS domain as well as in CS domain. It proposes an agreement on a generic and future safe solution, and to send supplementary questions to SA1. 

2 Discussion

1) Cell Type and Cell Id

Below are extracts from the report of the last SA1 meeting (SA1#30) with regards to GAN PS charging discussions. The next SA1 meeting (SA1#3&) is in Denver, collocated with SA2. 

“Document S1-051091 contained a liaison statement on Requirements for using Cell Identity and Cell Type for charging and/or other services. SA2 are in the middle of a dialogue with GERAN and CT 4 with regard to the mechanism(s) that could be used to permit GGSN based PS domain differential charging for GAN and non-GAN cells. In conjunction with this, SA2 is asking SA1 some questions.

A response was provided in S1-051109 to answer the questions. It was commented that the response is good, but it was considered a bit premature since the answers are the view of one company and are not based yet on changes to the SA1 specifications. Also, it was noted that SA5 are not being involved in the discussion and perhaps it should. 

Some of the answers are well defined and could be accepted now, but still some CRs are required. The issue was left open for the time being and S1-051109 was noted. “

It is Alcatel view that it is not the responsibility of SA1 to design a solution, such as the use of Cell Type and Cell Id, but to only provide requirements. There should not be any requirements expressed in SA1 specifications related to implementation. Besides, in the questions asked by SA2 in the LS S1-051091 (S2-052364), except in the confusing title of the LS, there is no requirements nor questions related to Cell Type and Cell Id solution.  The only references in the LS from SA2 are the following: 

“Several operators indicated that they make use of Cell ID and UMTS/GSM cell type for some services, but, in general, the SA2 delegates believed that the requirements for such functionality were undocumented and/or incomplete.”
The questions of 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?

Conclusion: the choice of a solution e.g. whether the use of cell-id and cell-type is appropriate or not is under the unique SA2 responsibility. 

2) Potential requirements on charging differentiation

The need to differentiate the subscriber Home GAN cell(s) from other GAN cells has been expressed. But there is probably also a need to differentiate Public Hotspots from Residential Hotspots, Low Rate / Free Public Hotspots from High Rate / Charged Public Hotspots, etc. And maybe further needs would appear later.  

Even if the differentiation of Home GAN cell(s) / Other GAN cell(s) may be configured in the HLR, as it relates to the subscriber, the other differentiations are not related to the subscriber but to the Access Point (AP) itself. And the AP is not related to HLR but to the GAN configuration. 

The solution should be generic enough to cover such needs in the future. Furthermore, the solution must take into account both CS and PS domains in an homogeneous way.

3) Issues on GAN charging in CS domain

In addition, the solution must be studied globally, i.e. for both CS and PS domains.

Indeed, in the CS domain, charging cannot be performed in a proper way with the information a legacy MSC is aware of. With regards to the location, the MSC charging can only be based on the CGI received in the first BSSMAP message. In order to allow for above mentioned differentiation, whilst avoiding complex configurations in the Core Network i.e. a database mapping each CGI to a Charging Rate having one entry per WiFi/Bluetooth Access Point (AP), it is needed to distinguish CGIs for location purposes from CGIs for charging purposes. The best is to have a separate parameter that would carry a simple charging-related information. 

This is also valid for the PS domain.

CGI for location purposes can be normally used to differentiate the Home GAN cell(s) of a subscriber from other GAN cells. The CGI for location purposes is needed in particular for emergency calls, even if the dialled destination number is detected as an emergency number only at MSC (i.e. not seen as an emergency number by the GANC). It is naturally the one carried in the BSSMAP message. 

But, as said above, there may be a need to distinguish Residential APs from Public Hotspots, low rate / free hotspots from high rate / charged hotspots, etc.  There is no way today to differentiate these APs with regards to charging. So, there is a need for an additional parameter over the A interface.

4) Generic solution for CS and PS domains

In the CS domain, charging is performed from the VMSC (either by CDR elaboration for offline charging, or by IN access for online charging). In the PS domain, the GGSN is more and more used for charging. 

Two information are needed:

· the location CGI to distinguish the home GAN cell(s)  from other GAN cells. This is related to a subscriber;

· another parameter to distinguish Residential APs from Public Hotspots, and low rate / free hotspots from high rate / charged hotspots) etc. This parameter may also carry condensed charging related information about the cell features that the operator may want to charge (HSDPA capability, etc). Let’s call it “Charging Type” parameter.

5) User plane vs Control Plane

As explained in previous SA2 contributions, using the control plane in the PS domain would lead to frequent additional messages towards the GGSN that will increase the signalling load in the network. Therefore, it is proposed to use the user plane to carry the location CGI and the Charging Type parameter. 

In the CS domain, this information would be carried by GAN-MSC signalling.

3 Proposal

It is proposed to agree to add in PS and CS domains a “Charging Type” parameter that contains at least following fields: 

· Field 1: Residential home, Residential, Free hotspot, Charged hotspot (+ optional charging level), …

· Field 2: charging-related cell type parameter (HSDPA, HSUPA, EDGE, etc)

It is proposed to add this “Charging Type“ parameter to BSSMAP in the CS domain, and to GTP-u interface in the PS domain.

It is proposed to add the “CGI” parameter (location CGI) to GTP-u interface between SGSN and GGSN, and between GANC and SGSN. 

It is further proposed to send a supplement to the LS already sent to SA1 (S1-051091 (S2-052364)) including the following questions:

· In addition to the differentiation between Home GAN cells and anyone’s GAN cell, is there any requirement for further differentiation e.g. between Residential home, Residential not home, Free hotspot, Charged hotspot (+ optional charging level)? Additional related needs are invited.

· Are these differentiations also required in the CS domain? 
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