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1. Background
RSTD reporting delay test cases in TS 36.133 [1] are currently defined with ETU30 fading channel with added margins on the PRS signal strength levels for the RSTD accuracy performance requirements. These PRS signal strength levels for RSTD accuracy requirements and test cases were defined based on previous simulation results (e.g., [4 – 9]). In [2], it was argued that UE might have difficulty to pass the current reporting delay test cases because the PRS signal strength after the fading channel is not high enough to guarantee the signal detection, and thus proposed PRS signal strength for reporting delay test cases to be  increased by 12dB for reporting delay test cases. A WF [3] was agreed in RAN4#70bis to further investigate this issue through RSTD simulations. In this contribution we present our RSTD link level simulation results.
2. Discussion
2.1 Simulation Conditions
As agreed in the WF, whether the PRS signal strength for reporting delay test cases are properly defined will be examed with new simulations. The parameters defined in the RSTD reporting delay test cases will be used for the simulation (see Table A.8.12.1.1-3 in TS 36.133). The following PRS signal strengths may be used for the simulation:

· PRS Es/Noc for Cell 1 and Cell 2
· {-4, -10} as defined in Table A.8.12.1.1-3 already
· {-2, -8}, {0, -6}, {2, -4}, {4, -2}, {6,0} additional simulations
Note: To minimize simulation effort, if the probability of the misdetection for a pair of PRS signal strength parameters already less than 5%, there will be no need to provide the simulation results for the PRS signal parameters with stronger PRS signal strengths
· Other settings are not precluded 
Simulation results to be collected include:
· The probability of the detecting/not-detecting PRS (no RSTD measurements)
· The accuracy for RSTD measurements

Simulation results with the same settings for AWGN should also be presented

2.2 Simulation Results
In our simulation the CDF curve is created with 1000 simulation runs. The CDF curves only include the points where PRS signals are detected. The percentage of the points where PRS signals is not detected are indicated in the figures.
In the simulation, we both PRS Es/Noc = {-6, -13} and PRS Es/Noc = {-4, -10}.  PRS Es/Noc = {-6, -13}, which are weaker than the PRS signal strength than defined in RSTD delay test cases, were commonly used when investigating the RSTD performance in order to define the RSTD requirements (e.g., [4 – 9]). PRS Es/Noc = {-4, -10} are used in the current RSTD delay test cases.
Figure 2-1 shows the RSTD performance under AWGN channel with PRS Es/Noc = {-6, -13}. The miss-detection rate is 0% with the RSTD accuracy being about +/- 1Ts (90%). 
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Figure 2-1. RSTD Performance under AWGN Channel, PRS Es/Noc = {-6, -13}
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Figure 2-2. RSTD Performance under ETU30 Channel, PRS Es/Noc = {-6, -13}
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Figure 2-3. RSTD Performance under ETU30 Channel, PRS Es/Noc = {-4, -10}
Figure 2-2 demonstrates the RTSD performance under ETU30 channel with PRS Es/Noc = {-6, -13}. The miss-detection rate is 3.1% with the RSTD accuracy being within +/- 5.5 Ts (90%). 
Figure 2-3 demonstrates the RTSD performance under ETU30 channel with PRS Es/Noc = {-4, -10}. The miss-detection rate is only 1.5% with the RSTD accuracy being within +/- 5 Ts (90%). 
According to the WF, there will be no need to provide the simulation results with stronger PRS signal strengths, since the probability of the misdetection for PRS Es/Noc = {-4, -10} is far less than 5%.
3. Summary
In this contribution, we provide the link level simulation results for RSTD performance under AWGN and ETU30 channel with PRS Es/Noc = {-6, -13} and PRS Es/Noc = {-6, -13}. As shown in the simulation results, the probability of miss-detection is only 1.5% under PRS Es/Noc = {-4, -10}. In another word, the probability of successful detection would be much higher than the required 90% under the PRS strength levels defined in the RSTD reporting delay tests. The simulations also show that RSTD performance is also reasonable under the detection rate. According to the simulation results, there seems no need to increase the RPS signal strength for the RSTD reporting delay tests. We encourage proponents to show some real tests data if they are convinced that PRS power must be increased.
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