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1. Introduction
In the RAN4#79AH meeting, WF on BS demodulation performance for NB-IoT [1] was agreed to conduct the simulation and derive the corresponding requirement. In this contribution, we provide the simulation results for NPUSCH Format 2.
2. Simulation assumptions
The simulation assumptions are referred to the way forward in [1] and simulation assumptions are listed in Table 1. According to the simulation assumption defined in Table 1 and Table 2, we get the following simulation results as shown in Figure 1/2.
· 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.
Table 1: Simulation assumption 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


3. Simulation results
3.1 ACK missed detection requirement 
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Figure 1. Simulation results for NPUCCH Format2 Case 1
Based on the simulation results of NPUSCH Format 2 in Figure 1, we summarize the simulation results in the following table. 
Table 2. Required SNR(dB) for achieving P(ACKmiss)/P(NACKmiss) = 102 
	3.75kHz
	P(ACKmiss)
	P(NACKmiss)

	EPA5Hz
	R=1
	5.3
	5.3

	
	R=2
	1.6
	1.5

	
	R=16
	-9
	-9

	
	R=64
	-15
	-15


In addition, according to our companion contribution [2], for the single tone case with subcarrier spacing 3.75KHz  and MCL is 164dB assumed, then the target SNR at BS side should be -7.7dB and -10.7dB for the NB1 UE with maximum transmit power 23dBm and 20dBm respectively. Considering the 3dB impairment margin considered, therefore it is reasonable to set the repetition level 64 to test the coverage in this case. 
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Figure 2. Simulation results for NPUSCH Format2 Case 2
Based on the simulation results of NPUSCH Format 2 in Figure 2, we summarize the simulation results in the following table. 
Table 3
Required SNR(dB) for achieving P(ACKmiss)/P(NACKmiss) = 102 
	15kHz
	P(ACKmiss)
	P(NACKmiss)

	EPA5Hz
	R=1
	5.5
	5

	
	R=2
	1.5
	1.3

	
	R=16
	-6
	-6.1

	
	R=64
	-12.7
	-12.8

	
	R=128
	TBD
	TBD

	
	R=256
	TBD
	TBD


Similar to the previous analysis, according to our companion contribution [2], for the single tone case with subcarrier spacing 15KHz and MCL is 164dB assumed, then the target SNR at BS side should be -13.7dB and -16.7dB for the NB1 UE with maximum transmit power 23dBm and 20dBm respectively. With 3dB impairment margin considered, it is necessary to set larger reptition levels to test the coverage in this case.
Proposal 1: with the 3dB impairment margin considered, it is necessary to set higer reptition levels to test the coverage in the NPUSCH Format2 Case 2.
4. Conclusions
In this contribution, the simulation results for NPUSCH Format 2 are provided for further analysis. The proposals are made as followings: 
Proposal 1: Considering the 3dB impairment margin, it is necessary to set higher reptition levels to test the coverage in the NPUSCH Format2 Case 2.
For ACK misdetection requirement: 
	Test number
	BW 
	Singe-/Multi-tone
	Sub-carrier spacing
	repetition level
	Modulation
	Propagation Condition
	Antenna configuration
	SNR (dB)

	1
	180KHz
	Single
	3.75KHz
	1
	BPSK
	EPA5
	1x 2
	5.3+3

	
	
	
	
	16
	
	
	
	-9+3

	
	
	
	
	64
	
	
	
	-15+3

	2
	180KHz
	Single
	15KHz
	1
	BPSK
	EPA5
	1 x 2
	5+3

	
	
	
	
	16
	
	
	
	-6+3

	
	
	
	
	64
	
	
	
	-12.8+3

	Note : impairment margin is assumed to be 3dB for NB-IoT BS. 
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