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1   Background
During RAN4#80 Gothenburg, Sweden meeting, updated simulation assumptions for NB-IoT NPRACH demodulation in R4-167115[1] were approved. There are still two open issues about the test metric and timing limit as listed below:
· The SNR for minimum performance shall be defined to satisfy

· Option 1: Missed detection probability <=1%, including: detecting different preamble than the one that was sent, not detecting a preamble at all, or detecting the correct preamble detection but with the wrong timing estimation. 
· Option 2: Pmd<=1%, and Pte<=1%, where Pmd includes: detecting different preamble than the one that was sent, or not detecting a preamble at all.

· Other options are not excluded

· Timing limit

· Option 1: 2.5us

· Option 2: 5us

· Other options (such as 3.125us) are not excluded
In this contribution, we further share our views about these two open issues.

2   Discussion

2.1   Test metric

During RAN4#80 meeting, another test metric that split the “detecting the correct preamble detection but with the wrong timing estimation” sector from the original 1% missed detection probability that includes three sectors as listed in option1 in the simulation assumption, and called it timing error Pte<=1% considering the timing error effect to the total missed detection probability. LTE has clear missed detection probability definition in TS 36.104 section 8.4.2, those three factors are all important to be considered in missed detection probability evaluation and should not be splitted to evaluate the system performance correctly, because it will not evaluate the system performance from all angles and loose the test for NB-IoT. Same did in eMTC. We do not think there are special reasons to split and create a new test metric timing error Pte for NB-IoT.
Proposal 1: Use option 1 of “Missed detection probability <=1%, including: detecting different preamble than the one that was sent, not detecting a preamble at all, or detecting the correct preamble detection but with the wrong timing estimation” as test metric for NPRACH performance requirements.
2.2   ToA selection
Considering the minimum CP length of NPUSCH is 4.7us (~5us) with subcarrier spacing of 15kHz.To avoid interferences between NPUSCH of separate users with different initial TAs, the maximum time estimation error should be within 2.5us (as half CP length), otherwise it will cause ISI in the following NPUSCH transmission. But company has concern about the timing estimation error dominate impact in NB-IoT and would like to choose larger value, maybe 3.125us in option 3 is a compromise value to be selected. Here we provide our simulation results for timing estimation error 3.125us as following. For the ISI issue, we did some evaluations and found there is no significant effect on NPUSCH transmission. In such case, we would like to keep the current option 1 test metric with looser timing estimation error 3.125us to ensure good system performance evaluation.
Table 2.2-1: Simulation results for NPRACH with 3.125us timing limit for different repetition numbers

	Repetition
	SNR@1%miss, 3.125us for EPA1
	SNR@1%miss, 3.125us for AWGN

	8
	2.9
	-5.3

	32
	-2.9
	-10


Proposal 2: Use ToA 3.125us together with 1% miss detection rate and 0.1% false alarm rate as test metrics.
3   Conclusion
In this contribution, we share our view about the ToA and test metric selection, also give our simulation results with impairment for 1% missed detection rate with false alarm rate (0.1%) with different ToA: 2.5us, 3.125us and 5us at shown in section 2.3 and 2.4, we have the following proposals:

Proposal 1: Use option 1 of “Missed detection probability <=1%, including: detecting different preamble than the one that was sent, not detecting a preamble at all, or detecting the correct preamble detection but with the wrong timing estimation” as test metric for NPRACH performance requirements.
Proposal 2: Use ToA 3.125us together with 1% miss detection rate and 0.1% false alarm rate as test metrics.
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