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Introduction
Preliminary demodulation requirements for NPRACH TDD preamble formats 0, 1, 0-a and 1-a were agreed at RAN4 #90 in [1]. 
At RAN4 #90-Bis and RAN4 #91 the sourcing companies contributed ideal simulation results and simulation results with impairments for NPRACH TDD preamble formats in [2] and [3], which were added to the performance summary [4]. A considerable difference of 20 to 25 dB both for AWGN and EPA1 Low channels was observed between performance figures contributed by two vendors (Huawei, Nokia), the reason for this substantial difference being unclear. At RAN4 #92, companies agreed a 2-step approach in the WF [5], i.e. first to target alignment of simulation results based on simplified parameter settings at RAN4 #92 and second to proceed with simulations for deriving requirements at RAN4#92-Bis. 
This contribution lists simulation results based on simplified parameter settings as agreed in the WF [5].
Simulation parameters for alignment
Table 1 depicts assumptions on the receiver type and simulation parameters for alignment of simulation results [5]. 
Table 1: Receiver type and simulation parameters for alignment [5]. 
	Parameters
	Values

	Receiver type
	1. Practical channel estimation
2. Ideal channel estimation (Optional)

	Preamble formats
	TDD NPRACH format 0

	Cell ID
	0

	NPRACH signature
	0

	Uplink-downlink configuration
	1

	Special subframe configuration
	7

	Number of Tx antennas
	1

	Number of Rx antennas 
	2

	Propagation condition
	AWGN

	Repetition number
	1

	Frequency offset
	0 Hz

	Frequency hopping
	1. Enabled
2. Disabled (Optional)

	Detection performance
	SNR to achieve 
1) missed detection probability of 1%, 
2) false alarm rate of 0.1%, and 
3) timing error probability with limits of 3.646us 
at the same time.



We have followed the above simulation assumptions. In particular, the receiver used practical channel estimation and FH was enabled. 
Simulation results
Simulation results for the above parameter setting are reported in this section. We have determined
1) NPRACH TDD missed detection performance
2) NPRACH TDD timing estimation error performance 
In all cases, the false alarm rate was observed to be below 0.1%.  
Regarding 1):  NPRACH TDD missed detection performance is depicted in Figure 1 below. This does not take into account any timing estimation error. 


Figure 1: NPRACH TDD missed detection performance of simulation parameters for alignment.
Regarding 2): NPRACH TDD timing estimation error performance is depicted in Figure 2 below (upper curve). This is based on correct preamble detection and does not take into account failure cases related to detecting either no preamble or a wrong preamble. The lower curve in Figure 2 represents the missed detection performance (identical to Figure 1).


Figure 2: NPRACH TDD timing error performance of simulation parameters for alignment (in comparison to NPRACH TDD missed detection performance).
Regarding NPRACH TDD demodulation performance, aligned to conditions for NPRACH TDD performance requirements as specified in TS 36.104, clause 8.5.3, which takes into account both NPRACH TDD missed detection and NPRACH TDD timing estimation error performance (as well as false alarm rate), we observe that the difference in SNR for 1% outage is about 2.7 dB between missed detection and timing estimation error for both curves in Figure 2, i.e. the timing estimation error is the limiting factor.  In fact, the missed detection performance is estimated to be inferior (i.e. down to at least 10^(-4) for the SNR for which 1% timing estimation error is observed), which practically will not change the overall performance. Thus, the NPRACH TDD timing estimation error performance is identical to the NPRACH TDD demodulation performance. 
It is noted that the observed SNR of 11.7 dB for the NPRACH TDD demodulation performance for 1 repetition (i.e. one preamble instance) is 8 dB worse compared to the observed performance for 8 repetitions (SNR = 3.7 dB) and 12.5 dB worse compared to that for 32 repetitions (SNR = - 0.8 dB) as reported in [3], under the assumption of uncorrelated repetitions, which correlates well with the repetition gain of 9 dB for 8 repetitions and 15 dB for 32 repetitions. 
Conclusion
This contribution depicts our simulation results for the simplified parameter setting as agreed in the WF [5]. It is proposed that these results are taken into account for the alignment of NPRACH TDD performance.  
Proposal: Take into account simulation results in section 3 for the alignment of NPRACH TDD performance.  
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