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1 Introduction

In RAN4#80 Meeting, the Narrow Band IoT (NB-IoT) work item (WI) has reached a way forward and simulation assumptions for NB-IoT NPBCH demodulation evaluations [1]. In RAN4#80bis Meeting, companies are encouraged to provide simulation results including impairment errors [2] to meet 1% BLER requirement for simulation cases as described in [1]. In addition, in [3], it shows that the target SNR for NB-IoT enhanced coverage is -12dB, while there is a large SNR gap for NPBCH to achieve 1% BLER requirement. And further discussion is recommended on the N-MIB TTI, i.e. the time interval where N-MIB remains unchanged. In this contribution, we provide additional simulation results of multiple TTI (i.e. W×640ms) time period to show the BLER performance for NPBCH.
2 NPBCH Simulation Assumptions and Results
For NPBCH, two simulation cases (i.e. Simulation number 1 and 2 in Table 1) have been agreed in RAN4#80 Meeting. In this contribution, the main simulation parameters are accordingly configured as in Table 1 and Table 2.
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


Table 3 and Table 4 list the summary of simulation results for Simulation Number 1 as specified in Table 1, with and without impairment margin, and “keep trying” to detect/decode MIB information over different NPBCH Window Length, i.e. W×TTI, and one TTI represents one NPBCH 640ms transmission time interval.

Table 3 Window Length (W) vs. SNR for NPBCH Simulation Number 1 

(EPA1, 1×1, 1% BLER, without impairment)
	Window Length (W)
	SNR (dB)

	1
	-4.5

	2
	-8.7

	3
	-10.64

	4
	-11.68

	5
	-12.44

	6
	-13.26


Table 4 Window Length (W) vs. SNR for NPBCH Simulation Number 1 

(EPA1, 1×1, 1% BLER, with impairment)
	Window Length (W)
	SNR (dB)

	1
	-1.7

	2
	-5.9

	3
	-7.84

	4
	-8.88

	5
	-9.64

	6
	-10.46


Table 5 and Table 6 list the summary of simulation results for Simulation Number 2 as specified in Table 1, with and without impairment margin, and “keep trying” to detect/decode MIB information over different NPBCH Window Length, i.e. W×TTI, and one TTI represents one NPBCH 640ms transmission time interval.

Table 5 Window Length (W) vs. SNR for NPBCH Simulation Number 2 

(EPA1, 2×1, 1% BLER, without impairment)
	Window Length (W)
	SNR (dB)

	1
	-8.5

	2
	-10.8

	3
	-11.8

	4
	-12.43

	5
	-13.37

	6
	-13.88

	7
	-14.17

	8
	-14.36

	9
	-14.46

	10
	-14.99


Table 6 Window Length (W) vs. SNR for NPBCH Simulation Number 2 

(EPA1, 2×1, 1% BLER, with impairment)
	Window Length (W)
	SNR (dB)

	1
	-5.7

	2
	-8

	3
	-9

	4
	-9.63

	5
	-10.57

	6
	-11.08

	7
	-11.37

	8
	-11.56

	9
	-11.66

	10
	-12.19


Observation: The target SNR for NB-IoT enhanced coverage is -12dB. According to the NPBCH simulation results without impairment, UE requires 5×TTI for Simulation Number 1 and 4×TTI for Simulation Number 2 to achieve 1% BLER around -12dB. If impairment is considered, even more TTIs are necessary to satisfy the BLER requirement.
3 Conclusion 
In this contribution, we provided simulation results to show the BLER performance for NPBCH “keep trying” detection/decoding over multiple TTI window length.
Observation: The target SNR for NB-IoT enhanced coverage is -12dB. According to the NPBCH simulation results without impairment, UE requires 5×TTI for Simulation Number 1 and 4×TTI for Simulation Number 2 to achieve 1% BLER around -12dB. If impairment is considered, even more TTIs are necessary to satisfy the BLER requirement.
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