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Introduction
Preliminary missed detection 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. 
At RAN4 #92, results from different companies for the AWGN channel with non-repetition were contributed and observed to be within a margin of 3.1 dB. It was then agreed that contributing companies should provide information on the simulation length, e.g. in number of simulated detections, to ensure that sufficient confidence is met. 
This contribution lists proposals for performance requirements from the sourcing companies based on our simulation results according to the second step of the agreed WF [5]. 
Simulation results 
Simulations were carried out for NPRACH TDD preamble formats 0, 1, 0-a and 1-a as specified in 3GPP TS 36.211. The results including impairments are shown in Table 1. Ideal simulation results are shown in Table 2.
Table 1: Simulation results with impairments: missed detection for NPRACH TDD preamble formats 0,1,0-a and 1-a
	Number of TX antennas
	Number of RX antennas
	Repetition number
	Propagation conditions and correlation matrix (Annex B)
	Frequency offset
	SNR[dB]

	
	
	
	
	
	Preamble format 0
	Preamble format 1
	Preamble format 0-a
	Preamble format 1-a

	1
	2
	8
	AWGN
	0
	5.7
	2.8
	4.5
	1.5

	
	
	
	EPA1 Low
	200 Hz
	14.6
	10.2
	12.9
	9.2

	
	
	32
	AWGN
	0
	1.2
	-1.8
	-0.3
	-3.3

	
	
	
	EPA1 Low
	200 Hz
	9.3
	3.8
	7.9
	2.7



Table 2: Simulation results for ideal performance: missed detection for NPRACH TDD preamble formats 0,1,0-a and 1-a
	Number of TX antennas
	Number of RX antennas
	Repetition number
	Propagation conditions and correlation matrix (Annex B)
	Frequency offset
	SNR[dB]

	
	
	
	
	
	Preamble format 0
	Preamble format 1
	Preamble format 0-a
	Preamble format 1-a

	1
	2
	8
	AWGN
	0
	3.7
	0.8
	2.5
	-0.5

	
	
	
	EPA1 Low
	200 Hz
	12.6
	8.2
	10.9
	7.2

	
	
	32
	AWGN
	0
	-0.8
	-3.8
	-2.3
	-5.3

	
	
	
	EPA1 Low
	200 Hz
	7.3
	1.8
	5.9
	0.7



The above depicted simulation results are based on 10 000 simulated detections. 
Discussion
The ideal simulation results and simulation results with impairments in section 2 are proposed to be included in the performance summary.
Include the proposed figures from Nokia in Tables 1 and 2 in the performance summary to determine the final NPRACH TDD performance requirements for Rel-15.
Results from other companies
Simulation results for NPRACH TDD were also provided upfront the meeting in a draft contribution [6] on the RAN_WG4_DRAFTS reflector. The sourcing companies have reviewed these results and have the following comments: 
1) [bookmark: _GoBack]Configured frequency offset for EPA1 (Table 1 of [6]: Simulation assumption for TDD NPRACH)
	Frequency offset
	0Hz(AWGN),220Hz(EPA1)



A frequency offset of 220 Hz is configured rather than 200 Hz as specified in TS 36.104. Therefore, we think this needs to be corrected in the simulations.
2) Repetition gain (Table 2 of [6]: Summary of Simulation results for TDD NPRACH)
	SNR(dB)@1% Missed detection rate
	Format0
	Format1
	Format0-a
	Format1-a

	Reptition:32 AWGN
	-3.9
	-4.4
	-4.8
	-7.8

	Reptition:32 EPA1
	3.5
	1.2
	8.2
	-0.3

	Reptition:8 AWGN
	-0.1
	-2.7
	-1.5
	-4.4

	Reptition:8 EPA1
	8.6
	6.2
	11.6
	4.1



It is observed that for preamble format 0 and AWGN channel, the repetition gain for going from 8 repetitions to 32 repetitions is 3.8 dB, whilst it is only 1.7 dB for preamble format 1. For format 0-a and 1-a, it is 3.3 dB and 3.4 dB, respectively. This means the repetition gain for preamble format 1 is about half size compared to the other three preamble formats. In Figure 1 this can be seen, as the missed detection curves are too close to each other for format 1.
Looking to NPRACH FDD, the repetition gain for AWGN channel in TS 36.104 is 4.7 dB both for preamble formats 0 and 1, and 4.1 dB for preamble format 2. 
Our NPRACH TDD results, listed in Table 2, yield repetition gains of 4.5 dB (format 0), 4.6 dB (format 1) and 4.8 dB (format 0-a and format 1-a). These gains are close to the ideal repetition gain of 6 dB.
The sourcing companies believe the simulation results in the draft contribution [6] are not consistent, thus should be further checked and not included in the performance summary.
	The simulation results in the draft contribution [6] need to be further checked and will not be included in the performance summary.
Conclusion
This contribution lists our proposals for NPRACH performance requirements for TDD preamble formats 0, 1, 0-a, 1-a, as introduced in Rel-15. It is proposed to agree the following proposals:
Include the proposed figures from Nokia in Tables 1 and 2 in the performance summary to determine the final NPRACH TDD performance requirements for Rel-15.
1. 	The simulation results in the draft contribution [6] need to be further checked and will not be included in the performance summary.
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