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1
Introduction
RAN4#80bis discussed the metric of NPBCH demodulation requirement, and it was agreed to introduce 1NRS test case based on one TTI (640ms) and 2NRS test case based on several TTIs (W x 640ms) [1]. In this contribution, we provide the simulation results for NPBCH assuming ‘keep-trying’ and propose the window size (number of TTIs) for the 2NRS case. 
2
Simulation results
2.1
Simulation setup

Table 1 is the simulation parameters used for the investigation of NPBCH demodulation performance and Table 2 is the corresponding reference measurement channel settings.  
Table 1
Minimum performance for NPBCH [1]. 
	Simulation number
	Bandwidth 
	Deployment mode
	Reference Channel
	Propagation Condition
	Antenna configuration 
	Reference value

	
	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	1
	180 KHz
	Stand-alone
	R.NB1.1
	EPA1
	1 x 1
	1
	TBD

	2
	180kHz
	In-band/Guard-band
	R.NB1.2
	EPA1
	2 x 1 Low
	1
	TBD


Table 2
RMC table for NPBCH [1].
	Parameter
	Unit
	Value

	Reference channel
	
	R.NB1.1
	R.NB1.2

	Number of transmitter antennas
	
	1
	2

	Channel bandwidth
	MHz
	0.2
	0.2

	Modulation
	
	QPSK
	QPSK

	Target coding rate
	
	50/1600
	50/1600

	Payload (without CRC)
	Bits
	34
	34


2.2
Simulation result
Figure 1 and Figure 2 show the ideal simulation results for NPBCH decoding assuming extended windows size with EPA1 1x1 and EPA1 2x1. In these figures, the decoding error rate is calculated by
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For the performance with several NPBCH TTIs decodings without soft combing between each NPBCH TTI interval, where A is the number of interval of W x 640 [ms] continuous NPBCH TTIs where there is at least one correctly decoded MIB-NB PDU, and B is the number of interval of transmitted W x 640 [ms] continuous NPBCH TTIs.
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NPBCH EPA1 1x1, Stand-alone

W=1x640ms

W=2x640ms

W=3x640ms

W=4x640ms

W=5x640ms

W=6x640ms

W=7x640ms

W=8x640ms

W=9x640ms

W=10x640ms


Figure 1
Ideal simulation results for NPBCH demodulation for Stand-alone/Guard-band EPA 1x1.
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NPBCH EPA1 2x1 low, In-band

W=1x640ms

W=2x640ms

W=3x640ms

W=4x640ms

W=5x640ms

W=6x640ms

W=7x640ms

W=8x640ms

W=9x640ms

W=10x640ms


Figure 2
Ideal simulation results for NPBCH demodulation for In-band EPA1 2x1.
It is observed from the simulation results that the performance improvement becomes smaller and smaller as the MIB-NB acquisition time is increased. We think one of the reasons is the received NPBCH symbols are cleared every NPBCH TTI, 640ms. This means we don’t expect the same performance gain as the physical channels supporting more repetition numbers. Another reason is the slow fading channel model, EPA1. We don’t expect to improve the channel condition within a few TTIs if the channel condition at the first decoding attempts is poor. 
From the simulation results, we propose to set 10x640ms to specify the NPBCH demodulation requirement with 2NRS and the required SNR values are listed in Table 3.
Table 3
Required SNR [dB] value to achieve 1% of Pm-bch.
	
	MIB-NB acquisition time
	SNR [dB] to achieve 1% pm-bch without impairments

	1NRS
	640ms
	-4.4

	2NRS 
	6,400ms
	-8.0


Proposal: Set 6,400ms to specify NPBCH demodulation requirement with 2NRS. 
3
Conclusion

Proposal: Set 6,400ms to specify NPBCH demodulation requirement with 2NRS.
We also provide the SNR values considering the impairments. 
	
	MIB-NB acquisition time
	SNR [dB] to achieve 1% pm-bch

	1NRS
	640ms
	-2.4

	2NRS 
	6,400ms
	-10.0
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