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1
Introduction
RAN4#79 and RAN4-79AH agreed with the simulation assumption for NPUSCH demodulation requirements [1]. In this contribution we provide our simulation results 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.
	Test number
	BW 
	Singe-/Multi-tone
	Sub-carrier spacing
	repetition level
	Modulation
	Propagation Condition
	Antenna configuration
	SNR (dB)

	1
	180KHz
	Single
	3.75KHz
	[1],[16],[64]
	BPSK
	EPA5
	1x 2
	TBD

	2
	180KHz
	Single
	15KHz
	[1],[16],[64]
	BPSK
	EPA5
	1 x 2
	TBD

	Note 1: Assume the frequency offset value is [0] and channel estimation lengths are 16ms for 3.75kHz and 4ms for 15kHz


· The DTX to ACK probability, i.e. the probability that ACK is detected when nothing was sent, shall not exceed 1%,,

· The ACK missed detection probability shall not exceed 1% at the given SNR ,

· The NACK to ACK probability shall not exceed 0.1% at the given SNR.
3
Simulation results
Note that results for 3.75 kHz sub-carrier spacing are missing in this contribution. An update of this contribution would be distributed before the meeting including those results.
1. DTX to ACK probability
The SNR values for which there is 1% probability of detecting a Ack while nothing was sent by the remote is captured in Table 2, depending on the number of repetitions that is considered. 

	Number of repetitions
	SNR  (1% false ACK)

	1
	- 7.3 dB

	16
	- 12.0 dB

	64
	-16.0 dB


Table 2: False detection (1% probability) - SNR value for different repetitions values
2. ACK missed detection
Following figure capture the ACK detection probability depending on SNR for 15 kHz the sub-carrier spacing option. Table 3 captures SNR value for which the probability of missing a ACK is equal to 1% (1 – probability to send and receive a ACK).
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	Sub-carrier spacing
	Number of repetitions
	SNR            (1% missed ACK)

	15 kHz
	1
	2.2 dB (*)

	
	16
	-6.8 dB

	
	64
	-11.2 dB

	3.75 kHz
	1
	

	
	16
	

	
	64
	


Table 3: ACK missed detection
(*): Done with a channel estimate length of 2 ms

3. NACK to ACK detection

Following figures capture the NACK detection probability depending on SNR for 15 kHz sub-carrier spacing option. Table 4 captures SNR value for which the probability of interpreting a sent NACK as an ACK is equal to 0.1%. This is should be equivalent to considering the 99.9% probability sending and receiving correctly a NACK.
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	Sub-carrier spacing
	Number of repetitions
	SNR            (0.1% NACK-> ACK)

	15 kHz
	1
	7.7 dB (*)

	
	16
	-2.7 dB

	
	64
	-5.2 dB

	3.75 kHz
	1
	

	
	16
	

	
	64
	


Table 4: NACK to ACK detection
(*): Done with a channel estimate length of 2 ms
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