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1 Introduction

RAN4#79 agreed with the simulation assumption for NPUSCH demodulation requirements [1]. In this contribution we show our ideal simulation result for NPUSCH format 2. 

2 Simulation parameters

Table 1 is the simulation parameter we used for NPUSCH format 2 simulations. For the number of repetitions, we set the number for 15kHz is 4 times larger than for 3.75kHz so that the requirement SNR levels are similar. 
Table 1
Simulation parameters for NPUSCH format 2.
	Simulation number
	Single-/Multi-tone
	Sub-carrier spacing
	Number of repetitions
	Number of carriers
	Modulation and target coding rate
	Propagation channel
	Antenna configuration

	1
	Single-tone
	15kHz
	4,16,64
	1
	Pi/2 BPSK
	EPA5
	1x2

	2
	Single-tone
	3.75kHz
	1,4,16
	1
	Pi/2 BPSK
	EPA5
	1x2

	Note 1: Channel estimation length: 4ms for 15kHz, 16ms for 3.75kHz 

Note 2: Frequency offset: 0Hz


3 Simulation results

The following simulation shows:

· The probability of not detecting an ACK when an ACK was sent (section 3.1, 3.2 and 3.3).
· The probability of not detecting a NACK when a NACK was sent (section 3.1, 3.2 and 3.3)
· The probability of not detecting ACK/NACK when no ACK/NACK were sent (section 4). 
3.1 Case 1: single tone 15 kHz

Following figures show SNR values vs probability of getting wrong information for a single tone NB-IoT using 15 kHz subcarrier spacing according to simulation 1 parameters in Table 1. For each number of repetitions, we simulated transmitting a Ack and checking we would receive a Nack, and vice versa.
Note we should re-run simulations considering better accuracy around the targeted SNR value, that was not done due to lack of time. For this first run of simulation, we considered then the average of the 2 simulations to be captured in the summary table.
3.1.1 #Repetitions: 4 
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Average value is: -1.8 dB

3.1.2 #Repetitions: 16 
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Average value is: -6.6 dB
3.1.3 #Repetitions: 64 
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Average value is: -12.1 dB

3.2 Case 2: single tone 3.75 kHz

Following figures show SNR values vs probability of getting wrong information for a single tone NB-IoT using 15 kHz subcarrier spacing according to simulation 1 parameters in Table 1.

Following results would be communicated in a later revision of this contribution.
3.2.1 #Repetitions: 1
3.2.2 #Repetitions: 4 

3.2.3 #Repetitions: 16 

3.3 Summary
Following table captures results from previous simulations.

	
	15 kHz subcarrier spacing
	3.75 kHz subcarrier spacing

	Repetitions: 4
	-1.8 dB
	

	Repetitions: 16
	-6.6 dB
	

	Repetitions: 64
	-12.1 dB
	


Table 2: SNR values when probability of getting Nack instead Ack (and vice versa) is less than 1%
3.4 False detection

The SNR values for which there is 1% probability of detecting a Ack while nothing was sent by the remote is captured in Table 3, depending on the number of repetitions that is considered. Note that we considered here 32 repetitions max. instead of 64 (assumptions).
	
	15 kHz subcarrier spacing

	Repetitions: 4
	-7.3 dB

	Repetitions: 16
	-12.0 dB

	Repetitions: 32
	-16.0 dB


Table 3: False detection (1% probability) - SNR value for different repetitions values
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