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1   Background
During RAN4#80Bis meeting, RAN4 agreed to define two kinds of cases as shown below:

· One TTI requirements and several TTI (Not one) requirements are introduced.
· The TBD duration in the draft CR should be determined to satisfy the target SNR (-12dB)

As per the endorsed CR for NPBCH R4-168950[2], one NPBCH TTI requirements are for single-antenna port case and several NPBCH TTI requirements are for two antenna port case.

2   Simulation assumption:
During RAN4#80 Gothenburg, Sweden meeting, updated simulation assumptions for NB-IoT UE demodulation in R4-165352 were approved and also reflected in endorsed CR R4-168950 during RAN4#80Bis meeting:
2.1 NPBCH

NPBCH demodulation requirement is not tested in RAN5. 

For NPBCH, RAN4 agree with the following simulation assumptions for alignment, and related main configurations are listed as in Table 1. 

Interesting companies are encouraged to provide the simulation result for SNR satisfying 1% Pm-bch. 

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


3   Simulation results

3.1   Simulation results for case 1 with single TTI

	Simulation number
	Propagation Condition
	Antenna configuration
	Reference value
	Number of TTI

	
	
	
	Pm-dsg (%)
	Target SNR (dB
	

	1
	EPA1
	1x1
	1
	-4.3
	1x640ms


3.2   Simulation results for case 2 with several TTI-s
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Figure 1: Simulation results for EPA1 2x1 with several TTI-s

	Simulation number
	Propagation Condition
	Antenna configuration
	Reference value
	Number of TTI

	
	
	
	Pm-dsg (%)
	Target SNR (dB
	

	2
	EPA1
	2x1
	1
	-8.1
	1x640ms

	
	
	
	
	-10.7
	2x640ms

	
	
	
	
	-12.0
	3x640ms

	
	
	
	
	-12.9
	4x640ms

	
	
	
	
	-13.4
	5x640ms

	
	
	
	
	-13.8
	6x640ms

	
	
	
	
	-14.2
	7x640ms

	
	
	
	
	-14.4
	8x640ms


3.3   Practical simulation results
Table 1: Simulation results with impairment for NPBC
	Simulation number
	Propagation Condition
	Antenna configuration
	Reference value
	Number of TTI

	
	
	
	Pm-dsg (%)
	Target SNR (dB
	

	1
	EPA1
	1x1
	1
	-2.8
	1x640ms

	2
	EPA1
	2x1
	1
	-6.5
	1x640ms

	
	
	
	
	-9.2
	2x640ms

	
	
	
	
	-10.5
	3x640ms

	
	
	
	
	-11.4
	4x640ms

	
	
	
	
	-12.0
	5x640ms

	
	
	
	
	-12.4
	6x640ms

	
	
	
	
	-12.7
	7x640ms

	
	
	
	
	-12.9
	8x640ms


Observation: For case 2, with independent several 640ms TTI-s decoding increasing, the NPBCH performance does not increase significantly any more. i.e. when it reaches a certain number, such as 5 TTIs. So we think that RAN4 should consider choosing a suitable TTI number taking both the performance gain and target -12dB SNR into account.
Proposal: To meet the target -12dB SNR performance with several TTIs, we propose to choose 5x640ms = 3200ms time interval.
4   Conclusion
In this contribution, as per the simulation assumption and agreements, we provide our ideal and practical simulation results for NPBCH. From the simulation results, we have the following observation and proposal:
Observation: For case 2, with independent several 640ms TTI-s decoding increasing, the NPBCH performance does not increase significantly any more. i.e. when it reaches a certain number, such as 5 TTIs. So we think that RAN4 should consider choosing a suitable TTI number taking both the performance gain and target -12dB SNR into account.

Proposal: To meet the target -12dB SNR performance with several independent TTIs decoding, we propose to choose 5x640ms = 3200ms time interval.
5   Reference
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