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1
Introduction
RAN4#80bis agreed with the way forward on NPRACH demodulation requirements [1] and endorsed the CR for NPRACH demodulation requirements [2]. 
Table 1 shows the simulation assumption in [1] and Table 2 lists the NPRACH missed detection requirement [2]. In this contribution, we provide our ideal simulation result and results with impairments. We also discuss timing offset.
Table 1
Simulation assumption for NPRACH missed detection requirements. 
	Parameters
	Value

	Preamble format 
	0

	Number of repetitions
	8, 32

	Number of subcarriers
	12

	Antenna configuration
	1 x 2

	Cell ID
	0

	NPRACH signature
	0

	Frequency offset
	0 Hz for AWGN, 200 Hz for EPA1 

	Propagation channel
	AWGN, EPA1

	Detection performance
	Missed detection rate (1%) with false alarm rate (0.1%) 

	Timing estimation
	Timing error probability with the limit of 3.646us

	Timing offset
	[30]us.


Table 2
Simulation parameter for NPRACH missed detection requirements.
	Number of TX antennas
	Number of RX antennas
	Number of subcarriers
	Repetition number
	Propagation conditions and

correlation matrix (Annex B)
	Frequency offset
	SNR[dB]

	
	
	
	
	
	
	Preamble format 0
	Preamble format 1

	1
	2
	12
	8
	AWGN
	0
	[TBD]
	[TBD]

	
	
	
	
	EPA1 Low
	200 Hz
	[TBD]
	[TBD]

	
	
	
	32
	AWGN
	0
	[TBD]
	[TBD]

	
	
	
	
	EPA1 Low
	200 Hz
	[TBD]
	[TBD]


2
Simulation results
The table below provides the simulation result with/without impairments. 
	Number of TX antennas
	Number of RX antennas
	Number of subcarriers
	Repetition number
	Propagation conditions and

correlation matrix (Annex B)
	Frequency offset
	SNR[dB]

	
	
	
	
	
	
	Ideal results
	Results with impairments

	1
	2
	12
	8
	AWGN
	0
	-6.2
	-4.2

	
	
	
	
	EPA1 Low
	200 Hz
	2.5
	4.5

	
	
	
	32
	AWGN
	0
	-10.9
	-8.9

	
	
	
	
	EPA1 Low
	200 Hz
	-2.4
	-0.4


3
Discussion on timing offset
RAN4#80bis also discussed the timing offset applied for NPRACH missed detection requirements, and we set 30us for simulation assumption.  

According to TS 36.141 [3], LTE PRACH missed detection test sets the 50% of Ncs during the test, where Ncs corresponds to the cyclic shift value. 
The timing offset base value is set to 50% of Ncs. This offset is increased within the loop, by adding in each step a value of 0.1us, until the end of the tested range, which is 0.9us. Then the loop is being reset and the timing offset is set again to 50% of Ncs.

According to TS 36.211 [4], NB-IoT NPRACH can configure 2 preamble formats: preamble format 0 corresponds to the length of TCP = 2048Ts = 66.7us, and preamble format 1 corresponds to the length of TCP = 8192Ts = 266.7us. Unlike LTE PRACH preamble, NB-IoT NPRACH cannot control the cell radius with the Ncs setting. We propose to set “50% of TCP” as timing offset basis in order to support both the preamble formats 0 and 1. 
---
The timing offset base value is set to 50% of TCP. This offset is increased within the loop, by adding in each step a value of [0.1]us, until the end of the tested range, which is [0.9]us. Then the loop is being reset and the timing offset is set again to 50% of NCP. The timing offset scheme is presented in Figure 8.x.
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Figure 8.x: Timing offset scheme for NPRACH missed detection test
---
4
Conclusion
Proposal: Set “50% of TCP” as timing offset for NPRACH test scenario. 
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