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1. Introduction

The Access Network Discovery and Selection Function (ANDSF) provides the UE with assistance data (Inter-system mobility policy and access network discovery information) to assist the UE with discovery and selection of access networks and perform inter-system change. In the pull model the UE may provide information such as UE’s location to the ANDSF.

At the last CT1 meeting (#53), CT1 had discussions regarding UE’s location and the granularity of its representation. This contribution discusses different methods that can be used to represent UE’s location and discusses their merits when they are used in discovering the location of the non-3GPP access networks.
2. Discussion

2.1 Different methods for representing location
The following different methods may be used for representing location with different degree of granularity.
a]
Geographic co-ordinate: In this case the location is represented by the (x, y, z) co-ordinates. The UE may determine its geographic co-ordinates using different methods such as GPS, assisted GPS, traingulation based estimation etc. The ANDSF may maintain the coverage map of non-3GPP access networks in terms of geographic co-ordinates based on the geographic area spanned by these networks, e.g., a circle centered at (x, y, z) with a radius of 50 km. This method offers the best granularity for represnting loocation.
b] 3GPP cell ID: In this case the location is represented based on 3GPP cell id that offers coverage at that location. The UE can determine its current 3GPP cell ID using the 3GPP broadcast information. The ANDSF may maintain the coverage map of non-3GPP access networks using the cell ID of the 3GPP network, i.e., the 3GPP cells where non-3GPP access network is available. For example, non-3GPP access networks may be available in the coverage area of 3GPP cells with the following cell IDs #1, #3, #7. etc. In this case the location granularity is determined by the size of the 3GPP cell.
c] Geographic area based on Civic address: In this case location is represented based on an area or a region identifier. For example, the user can provide the area identifier of its location (ZIP Code of current location, or city name, etc.). The ANDSF may maintain the coverage map of non-3GPP access networks based on geographic areas or regions, e.g., Santa Clara, CA, USA, zip 95054. In this case the location granularity is determined by the size of the area or region, e.g. , the size of region under zip code 95054.
For simpicity of implementation it is highly desirable that the UE specify its location in requests to ANDSF with the same granularity as that used by ANDSF in maintaining coverage maps of different access networks.
2.2 Coverage scenarios for 3GPP and non-3GPP networks
The ANDSF may contain the coverage map of both 3GPP and non-3GPP access networks and the relationship between the coverage areas of these types of access networks can belong to different scenarios as shown in Figure 1. 
a. The non-3GPP and 3GPP access network coverage areas overlap with each other as shown by Region 1 of Figure 1.

b. The non-3GPP access network coverage areas are a sub-set of the coverage area of the 3GPP access networks as shown by Region 2 of Figure 1.

c. The 3GPP access network coverage areas are a sub-set of the coverage area of the non-3GPP access networks as shown by Region 3 of Figure 1.
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Figure 1: Different types of relationships between coverage areas of 3GPP and non-3GPP access networks.
2.3 How ANDSF can determine location of coverage area for non-3GPP networks
When the ANDSF receives request from the UE containing the current location of the UE, it uses its non-3GPP access networks coverage map to inform the UE about the available non-3GPP access networks in UE’s vicinity. Vinicity can be defined in terms of radius around UE’s current location. This radius can be defined in distance (meters or kilometers) or number of 3GPP cells. Distance based vicinity definition is appropriate when UE’s current location is defined in terms of geographic co-ordinates. Cell based vicinity definition is appropriate when UE’s current location is defined in terms of 3GPP cell IDs as shown in Figure 2.
· Geographic co-ordinate based location

When ANDSF support geographic co-ordinates based coverage map, it has knowledge about the geographic regions that have non-3GPP access network coverage. For example this can be a region in the shape of an elipse with focal points at (X1, Y1, Z1) and (X2, Y2, Z2) with major and minor radius of R1 and R2, respectively or a square block with its cente at (X3,Y3,Z3) and each side of length L1 metres. If the UE specifies its geographic co-ordinates in the request message, then the ANDSF can use its coverage map to determine if non-3GPP access is available in UE’s vicinity using simple geometric search.
· Cell ID based location 

When cell ID based method is used, the ANDSF may maintain a database of non-3GPP access network coverage using the 3GPP cell ID information as shown in Figure 2. In this case, when UE specifies its current 3GPP cell ID in the request message, then ANDSF uses its non-3GPP access network coverage map to determine if non-3GPP access is available in UE’s vicinity using a simple search mechanism in the coverage database. 
· Geographic region or Civic address based location 

This is very similar to Cell ID based location. However the granularity is far more coarse in this case and the user may have difficulty in determining this easily in a new location (foreign country), etc.
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Figure 2: Non-3GPP access network coverage map using 3GPP cell IDs.
3. Conclusions

- Cell ID should be the preferred way to represent location information. It is easy to implement, uses existing mechanisms for UE to learn its current 3GPP cell ID and then use this information to discover other non-3GPP access networks. Thus, GPS or other such capabilities are not required to be supported by the UE for non-3GPP access network discovery.
- ANDSF can provide information about overlapping coverage for non-3GPP networks based on 3GPP cell ID.

- For non-3GPP access network coverage map, ANDSF can maintain a simple database of 3GPP cell IDs where non-3GPP access network coverage is available.

- ANDSF can use UE’s current 3GPP cell ID and determine the presence of non-3GPP access network coverage using simple search algorithm on its database. Thus, there is no need to do any complicated calculations.
Proposal

******************** Start of Change ****************************
6.8.2
Interaction with the Access Network Discovery and Selection Function

Editor's note:
This subclause will detail the protocol interactions between UE and the ANDSF over the S14 reference point in trusted and untrusted non-3GPP accesses.

6.8.2.1
General aspects of interaction

The S14 interface enables IP level communication between the UE and ANDSF. The protocols supported by the S14 interface are realized above the IP level. Both pull and push mechanisms may be supported for communication between the UE and the ANDSF. A combination of pull and push mechanisms may also be supported.

In the pull model of communication, the UE sends a query to ANDSF to retrieve information about available access networks in its vicinity. The UE sends a request to the ANDSF to retrieve access network information. The UE may include the following information in the request:

1)
UE’s current location (cell identity); and

2)
UE capabilities (e.g. list of access networks that can be selected) . 
Editor's note:  Other information that may be provided by the UE in request message is FFS.
On receipt of the request message the ANDSF sends a response to the UE. The response includes information about available access networks. The ANDSF provides the following information about available access networks:

1)
Type of Access network (e.g. WLAN, WiMAX);

2)
Access Network Identifier (e.g. SSID of WLAN network);

3)
The PLMN(s) it provides access to; and

4)
A preference value indicating the serving operator’s preference to access a particular access network.

5) Location (3GPP Cell Ids where the access network coverage is available)

Editor's note: The exact information provided for each access network is FFS

The ANDSF also provides information about inter-system mobility policy. The inter-system mobility policies may be organized in a hierarchy and a priority order among multiple policies may determine which policy has the highest priority. The policies may indicate preference of one access network over another or may restrict inter-system mobility to a particular access network under certain conditions. The ANDSF may also specify validity conditions which indicate when a policy is valid. Such conditions may be based on time duration, location, etc.
Editor's note: The exact description and scope of policies applicable for different access networks is FFS
In the push model the ANDSF may update the inter-system mobility policy based on network triggers. The ANDSF shall be able to limit the information provided to the UE. This can be based on UE’s current location, UE capabilities, etc.
********************* End of Change ****************************
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