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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

The objective of this feasibility study is to outline the technical requirements, scope of work required, and perform a gap analysis to determine whether existing 3GPP specifications can support LCS requirements for 3GPP WLAN interworking.  If it is determined that providing for this service is feasible, then this feasibility study will continue forward to encompass future work.


1
Scope

The 3GPP has developed and continues to develop Location Services (LCS) requirements and standards for GSM and UMTS.  To further the advancement of LCS within the 3GPP, LCS requirements and standards may be extended for 3GPP WLAN interworking to support the same location-based services that have been deployed today for GSM and UMTS. LCS with 3GPP WLAN Interworking system is considered to enlarge the area of location services.

The purpose of the feasibility study is to study a generic interworking functionality for LCS between 3GPP system and WLAN systems (e.g. IEEE 802.11 family, HIPERLAN/2, …). Specifically, the feasibility study aims to: 

· Study the LCS requirements for 3GPP WLAN Interworking scenarios.

· Study the different possible LCS architectures for interworking.

Also, the feasibility study will:
· Assess the service requirements for support of LCS over I-WLAN
· Define the MMI aspects, i.e., the minimum set of functions to support LCS when the choice of access system by the user and/or terminal for when both access systems is available.

· Assess the charging requirements and architecture impacts. In particular, consider whether or not WLAN charging for LCS should be integrated with the architecture for UMTS charging for LCS.

· Assess the security requirements, given the prerequisite that a) the security level of the UMTS platform itself is not impacted, b) the security level provided to users in the WLAN mode is comparable to the one of UMTS.




2
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3
Definitions, symbols and abbreviations

[Editorial Note: The initial set of definitions, symbols, and abbreviations in this section provide a starting basis for the development of this TR.]

3.1
Abbreviations

For the purposes of the present document, in addition to 3GPP TR.21.905, the following abbreviations apply:

3GPP
Third Generation Partnership Project

AAA
Authentication, Authorization, Acccounting

GMLC
Gateway Mobile Location Center

I-WLAN
Interworking WLAN

LCS
Location Service

UE
User Equipment

NOTE:
In the present document, acronyms are used in the text as if they are read either in their fully expanded form or in their alphabet names with no consistent principle.

3.2
Definitions

For the purposes of the present document the following definitions apply:

Change of Area: is one event supported for deferred Location Requests. Change of Area means that  the  network is required to report the location or the occurrence of the event of the requested subscriber in triggered fashion immediately after the network (MSC/SGSN)  processes the mobility event for the new location of the subscriber. Usually new location is noticed after the Location Update, Handover, RAU, Registration or RANAP Location Report, e.g. when the SAI changes.
Codeword: access code, which is used by a Requestor or LCS Client in order to gain acceptance of a location request for a Target UE.  The codeword is part of the privacy information that may be registered by a Target UE user.
Current Location: after a location attempt has successfully delivered a location estimate and its associated time stamp, the location estimate and time stamp are referred to as the ‘current location’ at that point in time.

Deferred location request: a location request where the location response (responses) is (are) required after specific event has occurred. Event may or may not occur immediately. In addition event may occur many times.

Immediate location request: a location request where a single location response only is required immediately.
Initial Location: in the context of an originating emergency call the location estimate and the associated time stamp at the commencement of the call set-up is referred to as ‘initial location’.

Last Known Location: The current location estimate and its associated time stamp for Target UE stored in the LCS Server is referred to as the ‘last known location’ and until replaced by a later location estimate and a new time stamp is referred to as the ‘last known location’. 

LCS Client: a software and/or hardware entity that interacts with a LCS Server for the purpose of obtaining location information for one or more Mobile Stations.  LCS Clients subscribe to LCS in order to obtain location information. LCS Clients may or may not interact with human users.  The LCS Client is responsible for formatting and presenting data and managing the user interface (dialogue). The LCS Client is identified by a unique international identification, e.g. E.164.

NOTE:
The LCS Client may reside inside or outside the PLMN. 

LCS Client Access barring list: an optional list of MSISDNs per LCS Client where the LCS Client is not allowed to locate any MSISDN therein.

LCS Client Subscription Profile: a collection of subscription attributes of LCS related parameters that have been agreed for a contractual period of time between the LCS client and the service provider.

LCS Feature: the capability of a PLMN to support LCS Client/server interactions for locating Target UEs. 

LCS Server:  a software and/or hardware entity offering LCS capabilities.  The LCS Server accepts requests, services requests, and sends back responses to the received requests.  The LCS server consists of LCS components which are distributed to one or more PLMN and/or service provider. 

Service Identifier:  A service provided by an LCS Client is identified by a Service Identifier. One LCS client may have one or more services. The combination of the LCS client Identifier and the Service Identifier constitute a unique identification of a service.

Location Estimate: the geographic location of a UE and/or a valid Mobile Equipment (ME), expressed in latitude and longitude data. The Location Estimate shall be represented in a well-defined universal format.  Translation from this universal format to another geographic location system may be supported, although the details are considered outside the scope of the primitive services.

PLMN Access barring list: an optional list of MSISDN per PLMN where any LCS Client is not allowed to locate any MSISDN therein except for certain exceptional cases.

Privacy Class: list of LCS Clients defined within a privacy exception class to which permission may be granted to locate the target UE. The permission shall be granted either on activation by the target UE or permanently for a contractual period of time agreed between the target UE and the service provider. 

Privacy Exception List: a list consisting of various types of privacy classes (i.e. operator related, personal etc.).  Certain types of classes may require agreement between the service provider and the target MS.Target MS: The UE being positioned.

Requestor: an originating entity, which has requested the location of the target UE from the LCS client.

Target UE: The UE being positioned.

Target UE Subscription Profile: the profile detailing the subscription to various types of privacy classes. 

UE available:  deferred Location Request event in which the MSC/SGSN has established a contact with the UE. Note, this event is considered to be applicable when the UE is temporarily unavailable due to inaction by the UE user, temporarily loss of radio connectivity or IMSI detach and so on. Note that IMSI detach is only applicable in the case UE has previously been registered and information is still kept in the node.
4
Main Concepts
This section covers the main concepts of providing location services for I-WLAN within 3GPP systems.
4.1
Benefits of LCS for I-WLAN

[Editorial Note: This section addresses the needs and benefits of LCS for I-WLAN for the subscriber, network operator, and other parties.]
4.2
LCS Use Cases for I-WLAN

This section addresses the use cases for LCS for I-WLAN. Use cases include the following:

· Tracking Services

· Location-Based Charging

· Location-Based Information Services

· Location-based Advertising.
4.3
Potential for Implementation of LCS for I-WLAN
[Editorial Note: This section addresses how existing 3GPP, wireless LAN, and other infrastructure can potentially implement LCS for I-WLAN.]
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4.3.1
3GPP Implementation of LCS for use by I-WLAN

[Editorial Note: This section lists the 3GPP implementation of LCS for potential use in providing LCS for I-WLAN]
4.3.2
I-WLAN Interworking Scenario Analysis

[Editorial Note: This section will describe how each of the 6 interworking scenario may or may not support LCS for I-WLAN.]
4.3.3
Wireless LAN Positioning Techniques
[Editorial Note: FFS]
4.3.4
General Navigation Systems

[Editorial Note: FFS]
4.3.5
Positioning Information Sources

[Editorial Note: FFS]
5
Technical Service Requirements
[Editorial Note: This section contains the service requirements for providing LCS for I-WLAN. This section will state whether a technical service requirement in LCS applies to LCS for I-WLAN and, if so, describes the requirement. Additional technical service requirements, if any, will be addressed in this section.]
5.1
Requirements Framework
[Editorial Note: FFS]
5.2
Functional Requirements

[Editorial Note: FFS]
5.2.1
Location Information

[Editorial Note: FFS]
5.2.1.1
Geographic Location

[Editorial Note: FFS]
5.2.1.2
Velocity

[Editorial Note: FFS]
5.2.2
Quality of Service

[Editorial Note: FFS]
5.2.2.1
Horizontal Accuracy

[Editorial Note: FFS]
5.2.2.2
Vertical Accuracy

[Editorial Note: FFS]
5.2.2.3
Response Time

[Editorial Note: FFS]
5.2.2.4
LCS QoS Class

[Editorial Note: FFS]
5.2.3
Reliability

[Editorial Note: FFS]
5.2.4
Priority

[Editorial Note: FFS]
5.2.5
Timestamp

[Editorial Note: FFS]
5.2.6
Security

[Editorial Note: FFS]
5.2.7
Privacy

[Editorial Note: FFS]
5.2.8
Service Authorization

[Editorial Note: FFS]
5.2.9
Service Activation and Deactivation

[Editorial Note: FFS]
5.2.10
Coverage

[Editorial Note: FFS]
5.2.11
Roaming Target UE

[Editorial Note: FFS]
5.2.12
Support for all UEs

[Editorial Note: FFS]
5.2.13
Support for Unauthorized UEs

[Editorial Note: FFS]
5.2.14
Periodic Location Reporting

[Editorial Note: FFS]
5.2.15
UE-Based Location Calculation

[Editorial Note: FFS]
5.2.16
Mobile Originating Location

[Editorial Note: FFS]
5.2.17
Network support for LCS

[Editorial Note: FFS]
6
Logical Description

This section captures the possible service architectures for LCS for I-WLAN.
6.1
Logical Reference Model

[Editorial Note: FFS]
6.2
Functional Entities

[Editorial Note: FFS]
6.2.1
LCS Client

[Editorial Note: FFS]
6.2.2
LCS Server

[Editorial Note: FFS]
6.2.3
Positioning Function

[Editorial Note: FFS]
6.2.4
Target UE

[Editorial Note: FFS]
6.3
Functional Interfaces

[Editorial Note: FFS]
6.3.1
LCS Client / LCS Server Interface

[Editorial Note: FFS]
6.3.1.1
Location Service Request

[Editorial Note: FFS]
6.3.1.2
Location Service Response

[Editorial Note: FFS]
6.3.1.3
Location Service Request Report

[Editorial Note: FFS]
6.4
Location Information

[Editorial Note: FFS]
6.4.1
Sources of location information

[Editorial Note: FFS]
7
Summary and conclusion
[Editorial Note: FFS]

Annex A:
Attributes of Specific Services
[Editor’s Note: This proposed section contains a table depicting the range of values that may be expected for various attributes of location-based services. FFS]
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