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1
Introduction

Location services (LCS) in UMTS provide mechanisms to determine the actual geographical location of a user equipment (UE). The work item “Support of UE positioning in UTRA-TDD” defines air interface methods as a work item for R00. Some methods (measurements) utilising the UTRA-TDD air interface are presented in this document.

2
Air interface methods

The basic requirement for all methods using the air interface is that a sufficient number of signals from neighbouring cells must be reliably detected by the UE everywhere in the serving cell. Therefore the hearability problem has to be solved for all methods, especially if power control is applied.

All presented methods are based on observed time of arrival (OTDOA) measurements by the UE on signals sent by the NodeBs. Due to the distances between the transmitting and receiving sites the attenuation might prevent the detection of the signals. By switching off all downlink transmission in the serving cell for a short time period, this hearability problem could be solved. This idle periods approach is well known from the LCS methods for UTRA-FDD mode.

Due to the idle periods there might be loss of downlink capacity, but by applying an efficient resource management this loss can be minimised.

The position of the UE is determined by a position calculating function (PCF). This PCF requires the OTDOA measurement results, the positions of the cell transmitters and information about the timing differences between the cells.

In the following we present some possible methods for UTRA-TDD and discuss their advantages and disadvantages.

2.1
OTDOA based on SCH listening

The current definition of the SCH consists of the sum of one primary SCH (PSCH) and three secondary SCH (SSCH). Because of cell sync it will be possible to differentiate the primary SCHs on the basis of offset. This is large enough to be unambiguous with respect to range/location. Depending on the offsets, two or more PSCH transmissions heard by one UE may be partially overlapped in time. Thus the auto correlation properties of the PSCH are of concern. It may be possible to do all planning so that surrounding cells have non overlapping PSCHs but there are probably not enough degrees of freedom in the available number of time offsets.

Because of interference caused by traffic within serving and neighbouring cell and multipath propagation the UE might not be able to detect the PSCH of other than the serving cell. One possibility to overcome this problem may be to selectively blank all transmissions in the slot carrying the SCH (i.e. SCH and traffic) in the serving cell. 

However, the applicability and performance of this method, the possible improvement due to idle periods and the impact on the system (e.g. capacity loss) should be further investigated by RAN WG1

2.2
OTDOA based on BCH Midamble Detection

An OTDOA method based on BCH Midamble Detection is basically already available in release '99 by using the SFN-SFN observed time difference measurement. Although the BCH is transmitted at higher power as the PSCH and the midamble is twice as long as the sync code word of the PSCH, traffic of the serving and neighbouring cells and multipath propagation might prevent detection of enough BCHs of different cells by the UE. Idle Periods may possibly overcome this problem.

Again, the performance that can be expected from this method, the improvement by using Idle period and the impact on the system should be further investigated by RAN WG1.

4
Proposal

It is proposed to include a description of the above mentioned methods in the TR "UE positioning in UTRA TDD". Besides a liaison should be sent to RAN WG1 in order to ask them for further investigations of these and other possible LCS methods for UTRA TDD.

