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1 Introduction

A new WI on further indoor positioning enhancements was agreed in [1]. Among the objectives of the new WI are enhancements for OTDOA and CID/E-CID, with the enhancements options discussed for Rel-13 indoor positioning WI [2], as a starting point.
In this contribution, we discuss enhancements for RSTD measurement reporting resolution. Related to this, in [3], RAN1 informed RAN4 of the following agreement for OTDOA positioning:  

· From RAN1 perspective, support refined RSTD quantization error, with the details and the feasibility up to RAN4.
A RAN4 WF on RSTD measurement resolution was agreed in [4], where two options for introducing higher-resolution RSTD measurement report mapping were described. 
Furthermore, a WF co-sourced by 16 companies was submitted in RAN4#77 [7].
In this contribution, we provide simulation results illustrating the benefits with higher-resolution RSTD measurement report mapping and further elaborate on RSTD measurement report mapping.
2 Simulation Assumptions

Higher-resolution RSTD measurement reporting is beneficial, e.g., in scenarios with good LOS conditions and indoor scenarios. Here, we present simulation results for the indoor deployment scenario (Case 2) in TR 37.857 [5] and the PRS bandwidth of 20MHz.

The effect of higher-resolution RSTD measurement reporting is investigated by performing oversampling at the UEs; the used sampling frequency in this contribution is 4/Ts (122.88 MHz). RSTD measurement report resolution of 1 Ts, 0.5 Ts, and 0.25 Ts are studies. In Figure 1, we show how the quantization error impacts the RSTD error for 1 Ts, 0.5 Ts, and 0.25 Ts compared to the no quantization case (i.e., no additional errors due to measurement report mapping) while normalizing the simulated data. The 1 Ts resolution causes widening of the error distribution that is suppressed much by 0.5 Ts, and then even more by 0.25 Ts.
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Figure 1: The impact of RSTD measurement report resolution on the RSTD error distribution.
3 Simulation Results

In the indoor deployment scenario, the NLOS issues are mainly originated from the macro cells, therefore in our positioning estimation, we consider only the RSTD measurements on small cells, i.e., both the RSTD neighbor cell and the RSTD reference cell are small cells. In practice, similar RSTD measurement discrimination does not need to be based on the cell type only since it is not only the maximum cell range (e.g. macro or pico) that matters but the actual RSTD result at a given UE and also how the reference cell is selected for this UE, e.g., there may be benefits in selecting the reference cell based on TOA or RTT.
The considered RSTD measurement report granularity is 1 Ts, 0.5 Ts, and 0.25 Ts. Figure 2 shows the horizontal positioning error for each of the three resolutions. Table 1 presents the percentile values of the CDF curves in Figure 1. The results show that the errors can be significantly reduced while using higher-resolution RSTD measurement report mapping.
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Figure 2: Horizontal positioning error comparison for different RSTD quantization error.

Table 1. OTDOA horizontal positioning error with different RSTD quantization error

	
	50%
	60%
	70%
	80%
	90%
	100%

	1 Ts
	2.4 m
	2.8 m
	3.3 m
	4.0 m
	5.7 m
	13.6 m

	0.5 Ts
	1.6 m
	1.8 m
	2.2 m
	2.6 m
	3.4 m
	13.4 m

	0.25 Ts
	1.4 m
	1.6 m
	1.8 m
	2.2 m
	2.7 m
	5.1 m


· Observation 1: Based on the simulation results, higher-resolution RSTD measurement reporting is beneficial. 

· Observation 2: RSTD reporting granularity of 0.5 Ts improves the accuracy for almost all indoor UEs compared to the current standard 1 Ts. 

· Observation 3: The overall improvement with 0.25 Ts is marginal, but the improvement is significant for the worst-case performance (60% reduction in positioning error) compared to both 0.5 Ts and 1 Ts. 
Based on the observations above and based on the analysis in [5], the following is proposed:
· Proposal 1: Agree on supporting higher-resolution RSTD measurement reporting in Rel-14.  
· Proposal 2: Consider 0.5 Ts resolution, from which the major benefit is obtained, as a baseline.
4 Summary

The following has been proposed in this contribution:

· Observation 1: Based on the simulation results, higher-resolution RSTD measurement reporting is beneficial. 

· Observation 2: RSTD reporting granularity of 0.5 Ts improves the accuracy for almost all indoor UEs compared to the current standard 1 Ts. 

· Observation 3: The overall improvement with 0.25 Ts is marginal, but the improvement is significant for the worst-case performance (60% reduction in positioning error) compared to both 0.5 Ts and 1 Ts. 
· Proposal 1: Agree on supporting higher-resolution RSTD measurement reporting in Rel-14.  
· Proposal 2: Consider 0.5 Ts resolution, from which the major benefit is obtained, as a baseline.
A draft WF is provided in [8].
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