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1	Introduction 
For NPBCH, RAN4 [1] agree with the following simulation assumptions for alignment, and related main configurations are listed as in Table 1. This paper provides the simulation result for SNR satisfying 1% Pm-bch with kepp-trying approach. 
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
	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 simulation assumes that NRS is available only in subframe 0 and subframe 4 of every frame and subframe 9 in every other frame which contains NSSS. This enables channel estimation to be performed using time domain filtering over destaggered NRS tones. A low filter coefficient value is chosen since the channel model considered is a slow fading channel with 1Hz doppler. Simulations results presented here also include RF margin.
2	Simulation Results
The following plot shows the NPBCH BLER performance with respect to SNR(dB) for simulation number 1 in Table 1. 
Observation 1a: For simulation number 1a, with keep-trying window W=1, 1% Pm-bch is achieved at -7dB SNR.
Observation 1b: For simulation number 1b, with keep-trying window W=2, 1% Pm-bch is achieved at -10 dB SNR.
Observation 1c: For simulation number 1c, with keep-trying window W=3, 1% Pm-bch is achieved at -11.2 dB SNR.
Observation 1d: For simulation number 1d, with keep-trying window W=4, 1% Pm-bch is achieved at -12.1 dB SNR.
Observation 1e: For simulation number 1e, with keep-trying window W=5, 1% Pm-bch is achieved at -12.5 dB SNR.
Observation 1f: For simulation number 1f, with keep-trying window W=6, 1% Pm-bch is achieved at -13.1dB SNR.
	Simulation number
	Bandwidth 
	Deployment mode
	Reference Channel
	Propagation Condition
	Keep-Trying Window ‘W’
	Antenna configuration 
	Reference value

	
	
	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	1a
	180 KHz
	Stand-alone
	R.NB1.1
	EPA1
	1
	1 x 1
	1
	-7

	1b
	180 KHz
	Stand-alone
	R.NB1.1
	EPA1
	2
	1 x 1
	1
	-10

	1c
	180 KHz
	Stand-alone
	R.NB1.1
	EPA1
	3
	1 x 1
	1
	-11.2

	1d
	180 KHz
	Stand-alone
	R.NB1.1
	EPA1
	4
	1 x 1
	1
	-12.1

	1e
	180 KHz
	Stand-alone
	R.NB1.1
	EPA1
	5
	1 x 1
	1
	-12.5

	1f
	180 KHz
	Stand-alone
	R.NB1.1
	EPA1
	6
	1 x 1
	1
	-13.1





The following plot shows the NPBCH BLER performance with respect to SNR(dB) for simulation number 2 in Table 1. 
Observation 2a: For simulation number 2a, with keep-trying window W=1, 1% Pm-bch is achieved at -8.5 dB SNR.
Observation 2b: For simulation number 2b, with keep-trying window W=2, 1% Pm-bch is achieved at -10.8 dB SNR.
Observation 2c: For simulation number 2c, with keep-trying window W=3, 1% Pm-bch is achieved at -11.8 dB SNR.
Observation 2d: For simulation number 2d, with keep-trying window W=4, 1% Pm-bch is achieved at -12.5 dB SNR.
Observation 2e: For simulation number 2e, with keep-trying window W=5, 1% Pm-bch is achieved at -12.7 dB SNR.
Observation 2f: For simulation number 2f, with keep-trying window W=6, 1% Pm-bch is achieved at -13.1 dB SNR.
	Simulation number
	Bandwidth 
	Deployment mode
	Reference Channel
	Propagation Condition
	Keep-Trying Window ‘W’
	Antenna configuration 
	Reference value

	
	
	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	2a
	180kHz
	In-band/Guard-band
	R.NB1.2
	EPA1
	1
	2 x 1
	1
	-8.5dB

	2b
	180kHz
	In-band/Guard-band
	R.NB1.2
	EPA1
	2
	2 x 1
	1
	-10.8dB

	2c
	180kHz
	In-band/Guard-band
	R.NB1.2
	EPA1
	3
	2 x 1
	1
	-11.8dB

	2d
	180kHz
	In-band/Guard-band
	R.NB1.2
	EPA1
	4
	2 x 1
	1
	-12.5dB

	2e
	180kHz
	In-band/Guard-band
	R.NB1.2
	EPA1
	5
	2 x 1
	1
	-12.7dB

	2f
	180kHz
	In-band/Guard-band
	R.NB1.2
	EPA1
	6
	2 x 1
	1
	-13.1dB





[bookmark: _GoBack]Proposal: RAN4 should consider the trade-off between BLER performance and NPBCH acquisition delay with different window sizes and pick an appropriate window size when specifying the NPBCH requirement.

3	Conclusions 
This paper contains NPBCH simulation results for alignment and made the following observations:
Observation 1a: For simulation number 1a, with keep-trying window W=1, 1% Pm-bch is achieved at -7dB SNR.
Observation 1b: For simulation number 1b, with keep-trying window W=2, 1% Pm-bch is achieved at -10 dB SNR.
Observation 1c: For simulation number 1c, with keep-trying window W=3, 1% Pm-bch is achieved at -11.2 dB SNR.
Observation 1d: For simulation number 1d, with keep-trying window W=4, 1% Pm-bch is achieved at -12.1 dB SNR.
Observation 1e: For simulation number 1e, with keep-trying window W=5, 1% Pm-bch is achieved at -12.5 dB SNR.
Observation 1f: For simulation number 1f, with keep-trying window W=6, 1% Pm-bch is achieved at -13.1dB SNR.
Observation 2a: For simulation number 2a, with keep-trying window W=1, 1% Pm-bch is achieved at -8.5 dB SNR.
Observation 2b: For simulation number 2b, with keep-trying window W=2, 1% Pm-bch is achieved at -10.8 dB SNR.
Observation 2c: For simulation number 2c, with keep-trying window W=3, 1% Pm-bch is achieved at -11.8 dB SNR.
Observation 2d: For simulation number 2d, with keep-trying window W=4, 1% Pm-bch is achieved at -12.5 dB SNR.
Observation 2e: For simulation number 2e, with keep-trying window W=5, 1% Pm-bch is achieved at -12.7 dB SNR.
Observation 2f: For simulation number 2f, with keep-trying window W=6, 1% Pm-bch is achieved at -13.1 dB SNR.
Proposal: RAN4 should consider the trade-off between BLER performance and NPBCH acquisition delay with different window sizes and pick an appropriate window size when specifying the NPBCH requirement.
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