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1. Introduction
In the RAN4#79 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//3/4. 

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],[4],[16]
	BPSK
	EPA5
	1x 2
	TBD

	2
	180KHz
	Single
	15KHz
	[4],[16],[64]
	BPSK
	EPA5
	1 x 2
	TBD


2.1 DTX to ACK performance 
Proposal 1: reuse the existing requirement for DTX to ACK performance of NB-IoT, i.e. the probability that ACK is detected when nothing is sent, shall not exceed 1%;
Proposal 2: for the definition part of #(ACK/NACK bits) , some revised definition is needed. 
2.2 ACK/NACK missed detection requirement 
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Figure 3. Simulation results for NPUCCH Format2 with 1Tx2Rx under EPA5 channel [15KHz]
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Figure 4. Simulation results for NPUCCH Format2 with 1Tx2Rx under EPA5 channel [3.75KHz]
Table 2
Required SNR(dB) for achieving P(ACKmiss)/P(NACKmiss) = 102 
	15kHz
	P(ACKmiss)
	P(NACKmiss)

	EPA5Hz
	R=2
	1.5
	1.3

	
	R=16
	-6
	-6.1

	
	R=64
	-12.7
	-12.8


Table 3
Required SNR(dB) for achieving P(ACKmiss)/P(NACKmiss) = 102 
	15kHz
	P(ACKmiss)
	P(NACKmiss)

	EPA5Hz
	R=2
	1.6
	1.5

	
	R=16
	-9
	-9

	
	R=64
	-15
	-15


2.3 NACK to ACK requirement for NPUSCH format 2
If we refer to Section 8.3.7 of 36.104, NACK to ACK requirement for PUCCH format 3 is defined as following:
The NACK to ACK detection probability is the probability that an ACK bit is falsely detected when an NACK bit was sent on the particular bit position, where the NACK to ACK detection probability is defined as follows:
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The above definition could be revised according to the physical design of NPUSCH format 2. In addition, for the minimum requirement for NPUSCH format 2, 1bit with 16 repetitions should be used for simulation and NACK to ACK should be defined after the soft combing of 16bits. 
Proposal 3: The above definition could be revised according to the physical design of NPUSCH format 2.

Proposal4：for the minimum requirement for NPUSCH format 2, 1bit with 16 repetitions should be used for simulation and probability of NACK to ACK should be defined after the soft combing of 16bits. 
3. Conclusions
In this contribution, the simulation results for NPDSCH are provided for further analysis. The proposals are made as followings: 
Proposal 1: reuse the existing requirement for DTX to ACK performance of NB-IoT, i.e. the probability that ACK is detected when nothing is sent, shall not exceed 1%;

Proposal 2: for the definition part of #(ACK/NACK bits) , some revised definition is needed. 
Proposal 3: The above definition could be revised according to the physical design of NPUSCH format 2.

Proposal4：for the minimum requirement for NPUSCH format 2, 1bit with 16 repetitions should be used for simulation and probability of NACK to ACK should be defined after the soft combing of 16bits. 
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