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1
Introduction
In RAN4#80, it was observed that the simulation results show the required SNR level for 1% of the probability of miss-detection of the NPBCH is -9.3 ~ -4.5dB in the case of Tx diversity [2]. Since NB-IoT assumes to operate under SNR=-15dB, this result means NB-IoT UE cannot decoded MIB-NB if we consider 640ms MIB-NB decoding period.
RAN4#80 discussed the issue, but had no agreement on the way forward [1]. In this contribution, we provide the NPBCH simulation results assuming ‘keet-trying’ method where it extends the MIB-NB acquisition window size to 640ms x W (W=1,2,3,…), and also discuss the way forward on NPBCH demodulation requirements.  
2
Discussion
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 [3]. 
	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 [3].
	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 simulation results for NPBCH decoding assuming extended windows size with EPA1 2x1 and EPA1 1x1. In these figures, the decoding error rate is calculated by

[image: image1] 
where A is the number of correctly decoded MIB-NB PDUs for each MIB-NB decoding window (W [ms]) and B is the number of MIB-NB PDU decoding windows.
W=1x640ms is the same assumption as the legacy LTE pm-bch, and the required SNR=-7.5dB for EPA1 2x1 and SNR=-4.5dB for EPA1 1x1 to satisfy 1% pm-bch. If we set the target SNR to -12dB with 1% pm-bch, we need 10x640ms for EPA1 2x1 and more time for 1x1 case. 
When RAN1 discussed NPBCH design to satisfy three different MCL levels (144dB, 154dB and 164dB), they set the criteria to 10% BLER instead of 1% BLER (See [4], for example), and the simulation results in [4] shows 1 TTI (640ms) is not sufficient to achieve 10% BLER for TU1 channel model with 2x1 antenna configuration and it is concluded 2 TTIs are needed to achieve 10% BLER. 

If we review our simulation results in Figure 1, 10% BLER is achieved with SNR=-11.2dB with EPA1 2x1, and if we assume 2TTI window, 10% BLER is achieved with SNR=-12.2dB. From this observation, our result is aligned with RAN1 assumption.
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Figure 1
Simulation results for NPBCH demodulation for In-band EPA1 2x1.
[image: image3.emf]-16 -14 -12 -10 -8 -6 -4

SNR [dB]

10

-2

10

-1

10

0

N

B

P

C

H

 

d

e

c

o

d

i

n

g

 

e

r

r

o

r

 

r

a

t

e

 

p

e

r

 

w

i

n

d

o

w

 

s

i

z

e

NBPCH, Stand-alone, 1x1, EPA1

W=1x640ms

W=2x640ms

W=3x640ms

W=4x640ms

W=5x640ms

W=6x640ms

W=7x640ms

W=8x640ms

W=9x640ms

W=10x640ms


Figure 2
Simulation results for NPBCH demodulation for Stand-alone/Guard-band EPA 1x1.

2.3
Discussion for NPBCH demodulation requirements

As same as the PBCH demodulation requirement, NPBCH performance is not verified with RAN5. Therefore, one way forward is to keep the metric of NPBCH demodulation requirements as is (Option 1). If some company has concern for higher SNR levels in the RAN4 specification, there are three options: 

Option 2: BLER target is set to 10%. 

Option 3: BLER target is keep 1%, but longer MIB-NB acquisition time is allowed, e.g., 6,400ms. 

Option 4: Combination of 2 and 3, e.g., BLER=10% and W=2x640ms.  
3
Conclusion

Proposal: Set the NPBCH demodulation requirements with:
· Option 1: BLER target is keep 1%. 

· Option 2: BLER target is set to 10%. 
· Option 3: BLER target is keep 1%, but longer MIB-NB acquisition time is allowed, e.g., 6,400ms. 
· Option 4: Combination of 2 and 3, e.g., BLER=10% and W=2x640ms.
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