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Intellectual Property Rights

Foreword

This Technical Report (TR) has been produced by the 3rd Generation Partnership Project (3GPP), Technical Specification Group RAN.

The contents of this TR are subject to continuing work within 3GPP and may change following formal TSG approval. Should the TSG modify the contents of this TR, it will be re-released with an identifying change of release date and an increase in version number as follows:

Version m.t.e

where:

m
indicates [major version number]

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

y
the third digit is incremented when editorial only changes have been incorporated into the specification.

1 Scope

The purpose of the present document is to help the TSG RAN WG3 group to specify the changes to existing specifications, needed for the introduction of the UE positioning in UTRAN FDD for Release 2000
Based on [1], standard location services are defined as the:

· cell coverage based positioning method;

· OTDOA method with network configurable idle periods; and

· network assisted GPS method.

Since cell coverage based positioning method in WG3 group is already standardised this document will cover the Iub/Iur protocol aspects for OTDOA method with network configurable idle periods and network assisted GPS method. 

It is intended to gather all information in order to trace the history and the status of the Work Task in RAN WG3. It is not intended to replace contributions and Change Requests, but only to list conclusions and make reference to agreed contributions and CRs. When solutions are sufficiently stable, the CRs can be issued.

It describes agreed requirements related to the Work Task, and split the Work Task into “Study Areas” in order to group contributions in a consistent way.

It identifies the affected specifications with related Change Requests.

It also describes the schedule of the Work Task.

This document is a ‘living’ document, i.e. it is permanently updated and presented to all TSG-RAN meetings. 

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.

· A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same number.

[ 1. ] Work Item Description: "Support of Location Services in UTRA FDD"
RP-000135, submitted at RAN#7. 

[ 2. ] TS 25.305 Stage 2 Functional Specification of Location Services in UTRAN

[ 3. ] TS 25.214 Physical layer procedures (FDD)
3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply.

3.2 Symbols

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

FDD



Frequency Division Duplex

IPDL



Idle Periods in the DownLink

LCS



LoCation Services

LMU



Location Measurement Unit

LSIF



Location System Information Function

OTDOA


Observed Time Difference of Arrival

PCF



Position Calculation Function

SRNC



Serving Radio Network Controller

RNC



Radio Network Controller

RTD



Relative Time Difference

SFN



System Frame Number

UE




User Equipment

UTRAN


UMTS Terrestrial Radio Access Network

Overview of the OTDOA method
The OTDOA (Observed Time Difference Of Arrival with optional Idle Periods in the DownLink) method involves measurements made by the UE and LMU of the UTRAN frame timing (e.g. SFN-SFN observed time difference). These measures are then sent to a Position Calculation Function (PCF) in the Serving RNC where the location of the UE is calculated.

3.4 Radio interface timing procedures

In order to calculate the estimate of the location of the UE, the calculation function needs to know:

-
the OTDOA measurements;

-
the surveyed geographic locations of the base stations that have had their signals measured; and

-
the actual relative time difference between the transmissions of the base stations at the time the OTDOA measurements were made.

3.5 OTDOA modes

There are two modes of operation for the OTDOA methods. In the UE assisted mode, the UE measures the difference in time of arrival of several cells and signals the measurement results to the network, where a network element (the Position Calculation Function (PCF)) carries out the location calculation. In the UE based mode, the UE makes the measurements and also carries out the location calculation, and thus requires additional information (such as the location of the measured base stations) that is required for the location calculation. This information is provided by the Location System Information Function (LSIF). 

3.6 Use of Idle Periods

For realising location based services the support of physical layer is a prerequisite, so that the measurements required for the terminal location calculation can be carried out. In UTRAN there are several factors that must be taken into account while considering the physical layer procedures related to location services:

-
hearability: a basic consequence of a CDMA radio system is that a terminal near its serving base station cannot hear other base stations on the same frequency. In order to calculate terminal location the terminal should be able to receive at least three base stations. To facilitate this some special means are required;

-
asynchronous network causes significant uncertainty to the time-difference-of-arrival (TDOA) measurements. To compensate for the effects of this, the relative time difference (the synchronicity) between base station transmissions must be measured, and used for correcting TDOA measurement;

-
capacity loss: signalling related to location calculation may take capacity from other services. This capacity loss should be minimised.

Iub/Iur aspects for Radio Interface timing  measurements

3.7 Introduction

To minimise the uncertainty in the LCS result, it is important that as many measurements of TDOA (and assistance data as RTT) as are possible for a UE are provided to the PCF. Thus it is important that the standard method for LCS not be restricted to rely on a single measure. The UE thus provides SFN-SFN observed time difference measurements for as many cells as it can receive. The cells to be measured shall include those in the "cell reselection and monitoring set" and those in the "cell selection set".

In order to support the OTDOA method, the relative time difference (RTD) of the downlink transmissions must also be known by the calculation function (PCF). If the UTRAN transmitters are unsynchronised, the RTD will change over time as the individual clocks drift. Thus, measurements of RTD may need to be made regularly and the calculation function updated appropriately.

3.7.1 Controlling RNC signalling to an associated LMU

An associated LMU is accessed over the Iub interface from an RNC. An associated LMU may make use of the radio apparatus and antennas of its associated Node-B. The LMU may be either a logically separate network element addressed using some pseudo-cell ID, or connected to or integrated in a Node-B.

Iub interface passes the request for measurements, the measurement results and requests for LCS related transmissions.

3.7.2 RNC to RNC signalling 

The Iur interface is used to communicate between the LCS functional entities associated with the serving RNC and other RNC in the UTRAN.

The Iur interface is also used to communicate between the LCS Entities in the serving RNC and those in other RNC. The location method, for example, may require measurements by several LMU or Node-B, some of which may be associated with other RNC. Commands and responses from these LCS Entities are communicated over the Iur interface. In some cases, the LCS Entities in the serving RNC may make use of entities associated with other RNC.

Within UTRAN, Iur supports inter-RNC soft handover. Inter-RNC handover should also include LCS, meaning that whenever an inter-RNC soft handover occurs, Iur should be able to support the functionality of the LCS entities in RNCs.

In addition, in case of SRNC relocation Iur should support the relocation mechanism in order for DRNC to be able to handle the responsibility of SRNC in LCS process. Iur shall be used also to collect RTD and other LCS information from base stations under different RNCs that are not involved in handover.

3.8 Requirements

3.9 Study areas

3.10 Agreements and associated contributions

3.11 Specification Impact and associated Change Requests

This section is intended to list the affected specifications and the related agreed Change Requests. It also lists the possible new specifications that may be needed for the completion of the Work Task.

3.12 Open issues

Iub/Iur aspects for Idle periods

3.13 Introduction

The Node Bs may provide idle periods in the downlink, in order to potentially improve the hearability of other Cells. The operation and specification of idle periods can be found in [3].

3.14 Requirements

3.15 Study areas

3.16 Agreements and associated contributions

3.17 Specification Impact and associated Change Requests

This section is intended to list the affected specifications and the related agreed Change Requests. It also lists the possible new specifications that may be needed for the completion of the Work Task.

3.18 Open issues

Overview of the network assisted GPS method
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