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1 Introduction

In previous meetings a number contributions have addressed the performance of UTDOA [1] – [5] as an approach to accurately predicting UE position. In RAN 59bis it was concluded that

· RAN1 has not been able to conclude its feasibility evaluation positively

· RAN1 has not been able to reach consensus on potential improvements relative to existing positioning methods for LTE.
Subsequent to these conclusions a number of concerns regarding several of the assumptions and conclusions have been raised in [6]. This contribution addresses the concerns raised in [6] and provides additional support for the methodology and conclusions provided in [4] and [5]. 
2 Network Configuration and Simulation Methodology

The issues raised in section 2.0 of [6] on Technical Comparison Points are addressed below:
1. In [6] it is claimed that the detection capability of UTDOA is superior to that of OTDOA. It is agreed that the detection capability for UTDOA is typically in the range of -25 dB SNR with some variation depending on channel type. However, for  OTDOA the attainable processing again due to the PRS and the detection capability is of a similar order if considered on a per subframe basis [9]. 
2. A number of issues were raised with regard to the modelling of cells larger than 1.7 km [6].  It should be noted that the urban path loss model employed in [4] and [5] is valid for a range of cell sizes including 5 km and beyond and not just Case 1 and Case 3 scenarios (see 3GPP 36.942 section 4.5 [7]).  It is agreed that the use of higher towers at the eNB will increase the transmit range of the serving eNB, but this will also lead to increased interference from the transmissions from neighbouring eNBs. Furthermore, it should be noted that networks are typically configured to achieve the best possible cell isolation, which speaks against configuring larger cell ranges than is needed to ensure the best data performance. Figure 1 below illustrates the performance of UTDOA in a 5 km cell assuming use of a rural channel model [7], an eNB tower height of 45 meters and a transmission frequency of 900 MHz. All of these assumptions will increase the potential heareability of the UTDOA implementation, and from a hearability perspective would be close to the most optimistic deployment that one could expect for a 5 km cell. From Figure 1, even under these optimistic assumptions it can be seen that the 95% performance criteria is still not met for a loading higher than 20%. It should also be noted that a 95% coverage requirement is a typical network dimensioning target, and at least a 20% load is quite realistic from a deployment point of view.
With regard to UE’s being power controlled to maximum power, such a scenario will occur when the target UE is located indoors near the cell edge of the serving cell, which will typically be a common occurrence in an urban environment. Furthermore, as shown in [4], [5] even with UE’s power controlled to close to maximum power, the required positioning accuracy cannot be achieved. 
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Figure 1: System level cdf of UE Position Accuracy as a function of  the interfering cell loading at the reference LMU for an ISD of 5 km using a channel model of EPA 3.  The key assumptions include use of a rural path loss model; an antenna  height of 45 meters and a 20 dB penetration loss. 

3. A concern was raised that the IoT and SINR levels analyzed in [4], [5] would not likely  occur in a deployed network. In an interference limited deployment, which can be common for deployed urban areas, IoT levels of 11 dB or higher corresponding to SINRs of less than 0 dB can be common near the cell edge. Figure [2] below illustrates the cdf of the SINR of a typical cell taken from a measured LTE trial network. It can be seen that 5-10% of UEs have an SINR < 0 dB.  It should be noted that the results from Figure 2 are typical for UEs in an outdoor environment and that the geometry for indoor UEs would degrade from these results, for which a 20 dB penetration has been an accepted  assumption for OTDOA studies.
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Figure 2: Typical measured SINR distribution for a deployed LTE system in an urban environment.

3 Summary and Conclusion

This contribution addresses a number of concerns raised in [6] concerning the assumptions employed in [4], [5] to evaluate UTDOA. It provides additional supporting material for the conclusions reached in [4], [5] that the performance of UTDOA does not meet the required position accuracy requirements under medium to heavy loading conditions.
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