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1 Introduction
· Similar to Rel-9 legacy and FeMTC, RAN4 has specified intra-frequency RSTD measurement and accuracy requirements for NB-IoT, applicable for both when PRS are colliding or when PRS are not colliding.
· In the current TS 36.133, there are RSTD accuracy test cases covering colliding and non-colliding PRS cases.  

· In RAN4#85, RAN4 has introduced RSTD accuracy test case for non-colliding PRS but postponed the agreement on introducing Test 2 (colliding PRS) to RAN4#86. It was also agreed that Test 2 will be included if Test 2 will be included unless the problem is identified for the scenario when SINR is the same for colliding and non-colliding cases. 

In RAN4#86, we presented link-level simulation results for EPA5 and ETU30 channel models [1], which are also in the Annex below. In this contribution, we provide further RSTD simulation results for 1 Hz channel models.
2 Discussion

In Figures 1 and 2, we show results for EPA1 for colliding and non-colliding PRS, respectively.

In Figures 3 and 4, we show results for ETU1 for colliding and non-colliding PRS, respectively.
In Figures 5, 6, and 7, we show additional results with PCI 132 and 162.

· Observation 1: At most 2-3 dB difference can be observed between colliding and non-colliding NPRS in low-fading conditions (no difference in high fading), due to degraded cross-correlation properties of NPRS sequences compared to PRS.
· Observation 2: If the NPRS cross-correlation can be optimized to approach those for PRS, there is no need to treat differently colliding and non-colliding NPRS from the RAN4 point of view and both scenarios should be tested.
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Figure 1: (0, 6, 12), (-15 dB, -15 dB, -15 dB), EPA1.


Figure 2: (0, 1, 2), (-15 dB, -15 dB, -15 dB), EPA1.
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Figure 3: (0, 6, 12), (-15 dB, -15 dB, -15 dB), ETU1.


Figure 4: (0, 1, 2), (-15 dB, -15 dB, -15 dB), ETU1.

[image: image5.png]CDF

10%PA 1, celllD (0 132 12),SINR = (-15 -15 -15),BW=1 RB, Meas = 3059 ms, PRS SFs 16
T T T T T T T

30 b
10 £ RSTD (cell 1,cell 2)| 3
% RSTD (cell 1,cell 3)

I I I I I i i
0 10 20 30 40 50 60 70

Absolute RSTD error [ts]




Figure 5: (0, 132, 12), (-15 dB, -15 dB, -15 dB), EPA1.
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Figure 6: (0, 132, 12), (-15 dB, -15 dB, -15 dB), ETU1.
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Figure 7: (0, 162, 12), (-15 dB, -15 dB, -15 dB), EPA1.
3 Summary

The following has been observed and proposed in the current contribution:

· Observation 1: At most 2-3 dB difference can be observed between colliding and non-colliding NPRS in low-fading conditions (no difference in high fading), due to degraded cross-correlation properties of NPRS sequences compared to PRS.

· Observation 2: If the NPRS cross-correlation can be optimized to approach those for PRS, there is no need to treat differently colliding and non-colliding NPRS from the RAN4 point of view and both scenarios should be tested.
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5 Annex
Figures 8 and 9 below show RSTD accuracy results for colliding PRS and non-colliding PRS, respectively, for EPA5.

Figures 10 and 11 below show RSTD accuracy results for colliding PRS and non-colliding PRS, respectively, for ETU30.
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Figure 8: (0, 6, 12), (-15 dB, -15 dB, -15 dB), EPA5.
           Figure 9: (0, 1, 2), (-15 dB, -15 dB, -15 dB), EPA5.
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Figure 10: (0, 6, 12), (-15 dB, -15 dB, -15 dB), ETU30.


Figure 11: (0, 1, 2), (-15 dB, -15 dB, -15 dB), ETU30.
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