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1 Introduction

The purpose of this document is to highlight Iub/Iur protocol aspects regarding UE positioning with OTDOA method. In the following sections, the requirements on different procedures, which are impacted by the OTDOA UE positioning method, have been specified. Related open issues have been identified and some solutions are proposed.

2 General Requirement

The primary standard OTDOA measurement is the "SFN-SFN observed time difference" observed at the UE. These measurements, together with other information concerning the surveyed geographic location of the transmitters and the relative time difference (RTD) of the actual transmissions of the downlink signals may be used to calculate an estimate of the location of the UE.

The OTDOA method may be operated in two modes: UE assisted OTDOA and UE based OTDOA. The two modes differ in where the actual location calculation is carried out. 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.

Editor Note : These two modes do not differ from Iub/Iur protocol point of view .

3 Requirements for UTRAN measurements
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; 

· the actual relative time difference between the transmissions of the base stations at the time the OTDOA measurements were made and;

· optionally assistance data as RTT measurements.

3.1 Requirements for NBAP

NBAP is required to pass request for measurements from CRNC to associated LMU (integrated in Node B) and measurement results from associated LMU to CRNC for following measurements:

· relative time difference (RTD) of the actual transmissions of the downlink signals;

· optionally assistance data as RTT measurements.

RTD measurements can be considered as common measurements and they are requested by Common measurement Initiation procedure and reported by Common Measurement Reporting procedure.

RTT measurements are requested by Dedicated Measurement Initiation procedure and reported by Dedicated Measurement Reporting procedure. RTT (Round Trip Time) measurement type and Round Trip Time measurement value are already included in current NBAP.

Proposed solution for common measurements in NBAP

Common measurement Initiation procedure initiated with a COMMON MEASUREMENT INITIATION REQUEST message. Message shall be used to

1. initiate Relative Time Difference (RTD) measurements (new Common Measurement Type);

2. instructions about Primary CPICH signals to be measured. (Cell-ID- and primary scrambling code- list in new Neighbour Cell information IE); and

3. common Primary CPICH as a reference in the measurements. (Common Measurement Object Type 'cell' shall be used and used Cell-ID is the reference in the measurements).

For report characterises 'event x' Measurement Threshold & Measurement Increase/Decrease Threshold shall be defined.

   Open issue 1: UTRAN measurement to be used for RTD.

Information elements required to message 

COMMON MEASUREMENT INITIATION REQUEST:

'Cell' -- Measurement Object Type
  > Cell-ID
  >Neighbour Cell Information

 Neighbour Cell Information IE group repetition consist following IEs
  > Neighbour Cell Information (1 to maxCell )
     >>C-ID
     >> Primary scrambling code

Common measurement reporting procedure with COMMON MEASUREMENT REPORT message shall be used to report RTD measurements or RTD measurements may be reported  with COMMON MEASUREMENT INITIATION RESPONSE message when  the Report Characteristics IE is set to 'On-Demand' in request message.

The RTD measurement results shall contain:

1. Identity of the Node B at which the asssociated LMU is residing (Measurement Id);

2. primary CPICH info of the measured signals (Cell-ID- and Primary Scrambling code- list 
 repetitions in Common measurement Value IE);

3. RTD measurement values of the requested CPICH signals is returned (RTD 
measurement values from measured cells in Common Measurement Value IE);

4. measurement availability information for each measured cell (choice structure to indicate
whether measurement is available or not);and

5. the SFN of the last frame measured, for each measurement (already included).

Modification need to Common Measurement Value IE

Common measurement value IE

><RTD measurement name(FFS)>    C-Measvalue
   > CHOICE measurement availability
      >>measurement available
           >> Cell-ID
           >> Primary  Scrambling code
            >> < RTD measurement value (FFS)>
      >> measurement not available
3.2 Requirements for RNSAP

There might be need to convey necessary RTD information from cells belonging to another RNC. This information shall contain RTD measurement value + geographical location of measured cell.

Open issue 2: EP for pass request and measurement results over Iur.

SRNC might need assistance data for location calculations as a Node B RTT measurement on a UE when that Node B is not controlled by that SRNC.

RTT measurements are requested by Dedicated Measurement Initiation procedure and reported by Dedicated Measurement Reporting procedure. RTT (Round Trip Time) measurement type and Round Trip Time measurement value are already included in current RNSAP specification.

Requirements for configuring idle periods

IPDL (Idle Period DownLink) method is optional function to improve OTDOA method. IPDL is used to solve the hearability problem in OTDOA method

In this IPDL method each base station ceases its transmission for short periods of time (idle periods). During an idle period of a base station, terminals within the cell can measure other base stations and the hearability problem is reduced. Also, during idle periods the real time difference measurements can be carried out. Because the IPDL method is based on forward link (downlink) the location service can be provided efficiently to a large number of terminals simultaneously.

3.3 Proposed solution fo configuring idle periods

Cell Setup procedure initiated with a CELL SETUP REQUEST message shall be used to

1. download IPDL parameters

2. enable/disable IPDL parameters.

Enable/disable IPDL parameters can be flag type information. IPDL Parameters are [FFS].

Information elements required to message 

CELL SETUP REQUEST:

IPDL Indicator (enabled/disabled)
IPDL Parameters – IPDL parameters are [FFS] (Can be checked from 25.214)
  >
  >

Cell Reconfiguration procedure initiated with a CELL RECONFIGURATION REQUEST message shall be used to

1. reconfigure IPDL parameters and enable reconfigured parameters

2. enable IPDL parameters downloaded by CELL SETUP REQUEST

3. disable IPDL parameters downloaded by CELL SETUP REQUEST

Enable/disable IPDL parameters can be flag type information. IPDL Parameters are [FFS].

Information elements required to message 

CELL SETUP REQUEST:

IPDL Indicator (enabled/disabled)
IPDL Parameters – IPDL parameters are [FFS] (Can be checked from 25.331)
  >
  >

Open issue 3: Failure cases to be completed.
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