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1 Introduction

Based on the discussion and simulation results in [1], this contribution provides the text proposal of PRS-IC on OTDOA based positioning.
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7.1.1.2
Enhanced RSTD measurements

For purposes of evaluation, potential enhancements related to RSTD measurements include the following candidates: reduction of RSTD quantization error, measurement performance enhancements under Wide-band PRS, UE inter-frequency RSTD calibration accuracy reporting and usage of PRS-IC techniques.
7.1.1.2.3 PRS Interference Cancellation (IC) Techniques

The PRS interference cancellation techniques may be used to further improve the RSTD timing estimation accuracy on collided PRS patterns. The PRS-IC techniques can achieve the improved performance in terms of RSTD accuracy and OTDOA based positioning in a short period of the measurement in case of interference limited scenarios. 
For comparative analysis of PRS-IC performance benefits, three system level evaluation scenarios are considered as described below:

· Evaluation Scenario 1. OTDOA based positioning with PRS muting. - This scenario is considered as the baseline for OTDOA based positioning and provides information about upper performance bound.

· Evaluation Scenario 2. OTDOA based positioning without PRS muting. - This scenario is studied to show the performance without applying advanced PRS signal processing schemes exploiting PRS cancellation at the orthogonal PRS resource sets.

· Evaluation Scenario 3. OTDOA based positioning with PRS-IC and without PRS muting. - This scenario is analyzed to check the gain from the enhanced PRS processing. In this scenario, the dominant PRS signal is cancelled at each orthogonal PRS resource pattern in order to improve timing estimation for the second dominant signal. This approach may be considered as an UE implementation method and may provide additional performance improvement with no specification changes.
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Figure 7.1.1.2.3-1. Example of PRS patterns (left) and PCID deployment (right)

The system level analysis of the described above evaluation scenarios was conducted for Case 1A and Case 2A deployments defined in the evaluation methodology for this technical report and further can be found in [34].
Figure 7.1.1.2.3-1 shows the CDF of ordered SINR statistics for two cases – (1) the adjacent cell sector is treated as an interference and (2) the adjacent cell sector is ideally cancelled out. The PRS pattern which is orthogonal to the serving cell PRS pattern, but is used by the adjacent cell sector of the serving eNB (site). It is observed that:

· for at least 20% of UEs, the adjacent cell sector PRS signal is a dominant one in terms of received power.
· in case of multi-sector eNB, the PRS transmission on orthogonal PRS patterns across cell sectors may degrade timing measurements from neighbor sites, if not cancelled.
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Figure 7.1.1.2.3-2 Impact of Adjacent Cell Sector PRS Transmission (Case 1A).

Figure 7.1.1.2.3-3 shows the results of ordered SINR statistics to look at the impact of ideal PRS-IC on ordered PRS SINR statistics at the orthogonal PRS pattern which is not affected by the adjacent cell sector interference. Similar to the analysis above, the dominant PRS signal is ideally cancelled. It is observed that the cancellation of the dominant PRS signal substantially improves the PRS SINR conditions and can be utilized to improve timing estimation and finally OTDOA positioning performance.
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Figure 7.1.1.2.3-3 PRS-IC of Dominant PRS Signal (Case 1A).

Figure 7.1.1.2.3-4 shows the system level results of horizontal positioning performance for Case 1A and Case 2A deployments. The conducted system level analysis shows that PRS-IC performance (Evaluation Scenario 3) improves comparing to the scenario without PRS muting (Evaluation Scenario 2), but does not achieve the performance of the PRS muting case. However, it should be noted that in this analysis the single shot PRS processing was assumed for timing estimation. In this case, the scenario with PRS muting require longer time (PRS subframes) to complete RSTD timing measurements for multiples cells. From this perspective, it may be interesting to study the PRS-IC and PRS muting scenario assuming that the overall time to complete timing estimation (RSTD measurements) is fixed, and it is observed that practical PRS-IC techniques improves the timing estimation accuracy and consequently the OTDOA positioning accuracy.
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Figure 7.1.1.2.3-4 OTDOA Performance of PRS-IC technique.
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