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1 Introduction

This contribution introduces a control plane reference model and procedures for positioning within LCS for I-WLAN. The control plane reference model requires an LCS Interworking Gateway (LIG) between a GMLC and a PDG.

Also introduced is an Access Point Identity (AP-ID) based method for positioning WLAN UEs. The LIG requests Access Point signal information from the WLAN UE to determine the geographic location of a WLAN UE. This positioning method is similar to a GAN method described in 3GPP TS 43.318.
2 Proposal

It is proposed that the following text be approved and included in the appropriate sections of TR 23.837.
X Definitions and abbreviations
AP-ID: The AP-ID (Access Point-ID) is the physical identity (e.g. MAC address) of a WLAN Access Point that is within reception of a WLAN UE. 

LIG: LCS Inteworking Gateway.
5.X Positioning Based on Control Plane Procedures Reference Model
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NOTE 1:
The shaded area refers to WLAN 3GPP IP Access functionality.

NOTE 2:    The LCS Interworking Gateway will be referred to as the LIG. 
NOTE 2:
The Lg and Wl interfaces support LCS for I-WLAN.
Figure 5.X: Non-roaming reference model

5.Y Positioning Based on User Plane Procedures Reference Model

Editor’s Note:
This section will describe the reference model architectures to provide positioning based on user plane architectures.
Z Positioning Methods and Procedures

Editor’s Note:
This section will describe possible methods and procedures for the positioning of WLAN UEs.

Z.1 AP-ID based Method and Procedures
The AP-ID based methods and procedures rely on the control plane procedures using the LIG. The LIG requests Access Point signal information from the WLAN UE to determine the geographic location of a WLAN UE. This positioning method is similar to the GAN method described in 3GPP TS 43.318 [xx].
The WLAN UE provides to the LIG one or more AP-IDs and corresponding signal information. The LIG may maintain an internal database of mapping between AP-ID and AP location or may access an external database for this mapping. The AP Location may be defined as street address, postcode, zip code, or latitude/longitude and may require a translation function to a GAD shape as defined in 3GPP TS 23.032 [yy]. The LIG may then determine the WLAN UE location to the resolution of a single Access Point's coverage area or the resolution determined by a position calculation function within the LIG. This can enable location services that require a location with greater resolution than that provided by a GSM cell.
Figure Z.1 describes the Access Point ID based method and procedures for the positioning of WLAN UEs.
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Figure X.1. AP-ID Based Procedure 

1. The GMLC sends an LCS Request to the LIG over the Lg interface. The IP address of the WLAN UE is included in the LCS Request.
2. The LIG sends a Request Access Point Signal Information to the WLAN UE over the Wl interface. This message requests that the WLAN UE provide signal information (e.g., received signal strength) and AP-ID (e.g., MAC Address) of the WLAN Access Point providing the strongest signal strength to the WLAN UE and, if available, signal information and AP-IDs of other Access Point signals received by the WLAN UE.
3. The WLAN UE sends an Access Point Signal Information Response to the LIG containing the signal information and AP-IDs of the WLAN Access Point signals received by the WLAN UE.

4. The LIG sends an LCS Response to the GMLC after calculating the position of the WLAN UE based on AP-ID and Signal Information provided by the WLAN UE. The position could be calculated based on information provided by an Access Point Location Database within the LIG or external to the LIG. The Access Point Location Database contains the AP-ID and geographic locations of WLAN Access Points.
References

[xx]  3GPP TS 43.318: “Generic access to the A/Gb interface".

[yy]  3GPP TS 23.032: "Universal Geographical Area Description (GAD)".
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