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1 Introduction

In [1] a proposal covering the simulation approach and assumptions to obtain correct performance requirements for an LMU was outlined. The document [2] pointed out some initial concerns regarding the approach taken in [1]. The need for initial system simulations was e.g. discussed as was also the need to consider accelerating terminals in the evaluation. This document details the needs discussed in [2] and proposes two ways forward. 
2 LMU Performance simulation 

2.1 Simulated site geometry

It appears that [1] is using a geographically symmetric Line-of-Sight configuration with 4 RBSs. The UE is placed close to the serving RBS. The latter fact is favourable for replica generation and unfavourable for detection performance in distant sites, due to the well known near – far problem. At this point it is worth mentioning that UTDOA requires one replica generating LMU per cell, since replica generation requires demodulation of the signal transmitted from the UE that is positioned. What is more alarming is the fact that a hexagonal cell structure is too ideal to reflect practical cell geometries. Not even in urban areas can the cell structure be expected to be close to hexagonal, although the most difficult scenarios with RBSs (and LMUs) lined up along highways may not necessarily need to be considered. In such situations special fallback procedures must anyway be invoked, to handle the very poor GDOP that result in such situations.
Ericsson hence believes that the geometry of the scenario of [1] is too easy for definition of LMU performance. Ericsson therefore proposes to use a more practical scenario with other geometries than hexagonal that are more realistic for practical networks. This also amounts to assumptions on inter-BTS distances, BTS and LMU antennas as well as propagation modelling. 

The effect of non-ideal geometries can be expected to result in more difficult detection situations for the most distant LMUs, as compared to the hexagonal case. At this point it should be noted that experiences form earlier attempts with terrestrial positioning have shown a need for detection in more than 6 LMUs to be able to suppress outlier detections due to non-LOS propagation, cf. e.g. [3].

It is stressed that the above effects imply that an additional margin is probably needed in order to make the LMU specification consistent with practical network deployment, when simulations are used to set the figures. A major purpose of the ongoing activities should therefore include an assessment of the above effects, using a suitable methodology. Two proposals towards this end are discussed in section 2.3.   

2.2 Simulation scenarios

In [1] the case models will be used for simulating multi path fading scenarios. It is not clear why accelerating scenarios are not included in the simulation approach. In TS25.171 an accelerating and periodic update scenario is well defined for A-GPS positioning, which should also be applicable to the U-TDOA position method. 
The reason why such a scenario is required is that it is possible to obtain very good LMU detection performance on the paper by applying coherent integration over very long periods of time, say a few seconds. However, in a practical scenario with a terminal located in a turning vehicle this approach would collapse due to doppler smearing. This is because the receiver Doppler bin resolution needs to be inversely proportional to the applied coherent integration time. It is also required that the majority of the signal energy falls in one single Doppler bin, which will not be the fact for a turning vehicle.

The conclusion is that a scenario with accelerating terminals needs to be included to secure that fielded LMUs are usable in practical scenarios.
2.3 Simulation methodology

2.3.1 General considerations
The simulation methodology is unclear to us from [1]. Our assumption would be that some kind of system simulations would be needed to define LMU performance requirements based on the positioning performance requirements. For example for the purpose of verifying the 300 meter  95% accuracy it may e.g. be assumed that the worst case TOA accuracy is 1 chip , 78 meters. This means that the GDOP must be better than approximately 4, which implicitly sets the C/I, Pfa and Pd levels. Referring to section 2.2 it is also important that the lessons from [3] are addressed so that the correct number of detecting sites is reflected in the finally obtained figures. Put otherwise, it is not sufficient to address a 4 RBS scenario when practically useful performance figures are determined from simulations. Rather a non-ideal geometry with far more than 4 sites is needed. The main practical problems in terrestrial positioning are believed to be related to strange propagation conditions of the radio signals used for time of arrival detection, not to detection of signal edges in a controlled noise situation.  
To arrive at the LMU performance requirements simulations would have to be done for the following cases. 

· Different multi path channels

· Stationary/moving/accelerating UE

· Different lengths of the signal replica, to reflect the transition from coherent to non-coherent processing to cope with accelerating terminals.
· Different signal search windows in time (which depend on the assumed cell size).
· Most importantly, non-ideal site geometries where detection of more than 4 RBSs is considered. 
LMU implementation imperfections would need to be taken into account. 

For each of these cases the Pfa is plotted against Pd with C/I as a parameter. 

In these graphs it can be checked whether the target system level C/I, Pfa, Pd is fulfilled for the various scenarios. 

If not, some of the input parameters may need to be adjusted, e.g. the signal replica needs to be longer/stronger or we need to relax the requirements on acceleration. 

Finally we can collect the resulting assumptions on the LMU input for each test case.
2.3.2 Simplified assessment of geometrical effects

The assessment of geometrical effects is best assessed by performing system simulations on the geometry in question, preferably a non-ideal geometry. This is the approach Ericsson would favour.
However, there is another less general approach that could be used as an alternative. The starting point would then be system simulations based on an ideal geometry. The effect of the non-ideal geometry would then be added afterwards, as an additional margin derived from path loss differences between the ideal and non-ideal geometries, in particular for the most distant specification determining LMUs. In case the latter approach would be used, it is important that a sufficient number of detecting sites are used, cf. [3].
2.4 
Summary

In this document we have provided some comments to [1] and refined the discussion of [2]. In particular Ericsson has expressed the concerns about the ideal simulation geometry chosen. It has been pointed out why accelerating terminals need to be included in the simulations. The document provides suggestions on a simplified way forward, concerning the handling of non-ideal geometrical effects. 
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