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1   Introduction
In RAN4#80, the updated simulation assumptions for NB-IoT UE demodulation requirements was agreed in [1]. In RAN4#80bis, it is also agreed in [2] the receiver characteristics of the NPBCH are determined by the probability of miss-detection of the NPBCH (Pm-bch), which is defined as
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For the performance with a NPBCH TTI decoding, Where A is the number of correctly decoded N-MIB TB within one NPBCH TTI and B is the number of transmitted N-MIB TB within a NPBCH TTI .
For the performance with several NPBCH TTI-s decodings without soft combing between each NPBCH TTI interval, where A is the number of  interval of TBD ms continuous NPBCH TTI-s where there is at least one correctly decoded N-MIB TB, and B is the number of  interval of transmitted TBD ms continuous NPBCH  TTI-s.
In this contribution, we provide the updated simulation results without and with impairments based on the above agreements. 
2   Simulation Assumptions and Results
The simulation assumptions for NPBCH in in-band deployment mode are copied below as Table 1 and Table 2. Channel estimation in the simulations is 1ms and NRS based.
Table 1: Minimum performance for NPBCH

	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

	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


The performances of single and multiple TTIs for simulation case 1 and 2 are respectively depicted in Figure 1 and Figure 2, and the SNR satisfying 1% Pm-bch for NPBCH without and with impairments is summarized from table 3 to table 6.
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Figure 1 Simulation results for case 1
Table 3 SNR satisfying 1% Pm-bch for NPBCH without impairments (Standalone 1x1)
	TTI number
	1
	2
	3
	4
	5
	6

	SNR(dB)
	-4.5
	-8.4
	-10.3
	-11.5
	-12.6
	-13.2


Table 4 SNR satisfying 1% Pm-bch for NPBCH with impairments (Standalone 1x1)
	TTI number
	1
	2
	3
	4
	5
	6

	SNR(dB)
	-2.5
	-6.4
	-8.3
	-9.5
	-10.6
	-11.2
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Figure 2 Simulation resutls for case 2
Table 5 SNR satisfying 1% Pm-bch for NPBCH without impairments (Inband 2x1)
	TTI number
	1
	2
	3
	4
	5
	6

	SNR(dB)
	-7.9
	-10.5
	-11.5
	-12.5
	-13.3
	-13.6


Table 6 SNR satisfying 1% Pm-bch for NPBCH with impairments (Inband 2x1)
	TTI number
	1
	2
	3
	4
	5
	6

	SNR(dB)
	-5.9
	-8.5
	-9.5
	-10.5
	-11.3
	-11.6


Proposal: For case 2, at least 6x640ms time interval is needed for NPBCH to meet target -12dB SNR.
3   Conclusion
In this contribution, we provide our simulation results for NPBCH according to agreed simulation cases.
Proposal: For case 2, at least 6x640ms time interval is needed for NPBCH to meet target -12dB SNR.
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