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CGI Usage in Generic Access to A/Gb Interfaces
1. Introduction

This contribution presents usage of cell global identifier (CGI) values in generic access to the A/Gb interfaces.

2. Definitions & Abbreviations
For the purposes of the present document, the following definitions and abbreviations apply.
	GAN
	Generic Access Network

	GANC
	Generic Access Network Controller

	MS
	Mobile Station


3. Cell Identifiers in Generic Access
In GAN, as in GERAN, a cell is identified by a Cell Global Identity (CGI) which is the concatenation of a Location Area Identity (LAI) and Cell Identity (CI).
3.1 GAN Cell Id for Location Services & Billing

Cell identities (CGI) are often used to route the call to location dependent services such as emergency calling, operators, announcements and freephone numbers. Cell identities can also used by the core network to identify the location of the call for billing purposes. To meet these requirements, the GANC provides a CGI to the core network indicating the GAN cell that the call originated from.

3.1.1 Assigning GAN Cell Id based on GSM location

In the GAN architecture, the MS has a direct, IP-based connection to the GANC, so the notion of a “cell” is defined by some logical grouping of MSs being served by a GANC. Since the GAN coverage area overlaps the GERAN coverage area, the simplest grouping of MSs is based on the overlapping GSM cell that the MS is located in. This can be done at various location resolutions, such as:

· a GAN cell for each GSM cell, or

· a GAN cell for each GSM location area, or

· a GAN cell for some other mapping of GSM cells into GAN cells

The mapping of GSM cells into GAN cells is defined in the GANC. A single GANC could represent one or more cells (CGI) in one or more location areas (LAI) for location services.

This mechanism allows the operator to leverage any existing location infrastructure for GSM cell sites, and provides MS location to the resolution of existing GSM cell sites. 
3.1.2 Assigning GAN Cell Id based on other information

The GANC can use other information provided by the MS, such as the identity or location of the generic access network point of attachment, or GPS co-ordinates, to identify the geographic location of the MS, and map it to a corresponding GAN cell id, based on operator configuration.
3.1.3 Determining GAN Cell Id during GAN Registration

During GAN registration, if the MS is in GERAN coverage, it indicates to the GANC the cell id of the overlapping GERAN cell. The GANC then maps this information to a corresponding GAN cell id and stores it in the registration context of that MS. This GAN cell id is also provided to the MS in the system information during GAN registration, so the MS can do a location update with the core network, if required.

During GAN registration, if the MS is not in GSM coverage, then the cell id of the overlapping GERAN cell (and corresponding GAN cell id) may not be determined reliably. In this case, the GANC allows the operator to apply a service policy – either deny GAN service, or allow it with an explicit indication to the MS that its location is unknown. In the latter case, the GANC will assign a default GAN cell id for this MS registration context, and also indicate that to the MS in the system information.

When the MS places a call (including an emergency call) over GAN, the GANC passes to the core network the GAN cell id (CGI) value stored in the MS registration context. The core network must be configured with the new GAN cell id values; however, the GERAN cell id and corresponding GAN cell id can share the same location information e.g. cell site address, location co-ordinates, serving Emergency Centre, etc. If the GAN cell id corresponds to the “no GSM coverage” case, the core network will need a special configuration for that cell id (e.g. to route an emergency call to a default Emergency Centre, no automatic location identification, etc.).

3.1.4 GAN Cell Id for Roaming Scenario

If an MS reports a GERAN cell id to the GANC that indicates the MS is in a location that is not served by this GANC (e.g. because the MS is roaming in a foreign country or another PLMN), the GANC can map the MS to one of several distinct GAN cell ids (configured in the GANC according to operator policy). 
This GAN cell id is sent to the MS in system information during GAN registration (and is subsequently used by MS for core network registration). Therefore, it can be used to implement roaming restrictions, using existing mechanisms (e.g. in the SIM or in the HLR). 
3.2 GAN Cell Id for Handover-to-GAN
The GAN cell id used for location and billing can be independent from the GAN cell id used for handover.  
A single GANC represents a single GAN cell for the purpose of handover-to-GAN. This “handover-GAN-CGI” is not visible to the GANC or the MS, and is only used in the source RAN and the core network for identifying a target cell for handover to GAN. 

To enable handover-to-GAN, the GANC is also assigned a single ARFCN; in fact, all GANCs in a given operator domain can share the same ARFCN value. This ARFCN is indicated to the MS by the GANC during GAN registration.

The “handover-GAN-CGI” assigned to the GANC is configured as the target handover cell in all neighbouring source RAN cells (in their ARFCN/BSIC-to-CGI mapping table). Neighbouring source RAN cells are those whose service area “overlaps” the GANC service area, for the purpose of handover. For example, neighbour cells are:
· All source RAN cells attached to the same MSC as the GANC 

· All source RAN cells attached to a different MSC but that can handover to the MSC to which the GANC is attached. 
When the MS reports measurements to the source RAN BSS on the GAN cell identified by its ARFCN, then the source RAN BSS maps the ARFCN to the “handover-GAN-CGI” through its mapping table, and is thus able to identify the target cell (GANC) for handover-to-GAN.
4. Proposal

It is proposed to replace the text in section 5.4.4.1 “Cell Identifiers” in the Draft “Feasibility Study on Generic Access to A/Gb Interface” (GGAAG-040015r2).
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