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1   Background
During RAN4#79 Nanjing meeting, simulation assumptions for NB-IoT BS demodulation in R4-164480 was approved. The simulation assumptions for NPUSCH format 2 are shown as below. As per the email discussions and RAN1 agreements pre the meeting, some updates are highlighted with yellow:
2.3 NPUSCH format 2

For the NPUSCH format 2, RAN4 agrees to define the following test cases, and related main configurations are listed as in Table 5. The test metric is: probability of DTX->ACK, ACK->NAK, and NAK->ACK.

Table 5: 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


In this contribution, we share our simulation results as per the above assumptions.

2   Discussion
As per the simulation assumption given in section 1, we provide our simulation results as shown in below.
2.1   Simulation results for Case 1: 3.75KHz subcarrier with 1, 4 and 16 repetitions
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Observation 1: For 3.75KHz subcarrier spacing with single-tone, for the different repetition number 1, 4 and 16, the corresponding SNRs are 2.1, -4 and -11.6 dB respectively. To minimize the test case number, we propose to select repetition number 4.
2.2   Simulation results for Case 2: 15KHz subcarrier with 4, 16 and 64 repetitions
[image: image4.png]Probablity

EPASHz,1T2R,16kHz, single-tone drepetitions

10 T T
—— dizack
—+— ackMissed
i
2
10
10° | H | |

8 7 5 5
SNR(JB)





[image: image5.png]Probablity

10

10

10

EPASHz 1T2R15kHz, single-tone, 16repetitions

—+— dtx2ack
—+— ackMissed

J i i i i i i i
45 4 a3 a2 a1 a0 8 K] 7
SNR(B)





[image: image6.png]Probablity

EPASHz,1T2R,16kHz, single-tone Sdrepetitions

10 T SRR
T dixzack
3| —#— ackMissed
i
2
10
s N S S N S I S

10
0 195 19 185 18 75 17 165 1B 155
SNR(JB)

5




Observation 2: For 15KHz subcarrier spacing with single-tone, for the different repetition number 4, 16 and 64, the corresponding SNRs are -4, -9.3 and -15.7 dB respectively. To minimize the test case number, we propose to select repetition number 16.

3   Summary
According to the analyses in section2, a summarized comparison table is shown below:

	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
	2.1

	
	
	
	
	4
	
	
	
	-4

	
	
	
	
	16
	
	
	
	-11.6

	2
	180KHz
	Single
	15KHz
	4
	BPSK
	EPA5
	1 x 2
	-4

	
	
	
	
	16
	
	
	
	-9.3

	
	
	
	
	64
	
	
	
	-15.7


From the above simulation results, to satisfy 70% max throughput, we can observe:

Observation 1: For 3.75KHz single-tone, for the different repetition number 1, 4 and 16, the corresponding SNRs are 2.1, -4 and -11.6 dB respectively. To minimize the test case number, we propose to select repetition number 4.
Observation 2: For 15KHz single-tone, for the different repetition number 4, 16 and 64, the corresponding SNRs are -4, -9.3 and -15.7dB respectively. To minimize the test case number, we propose to select repetition number 16.

4   Conclusion / Proposals
In this contribution, we give our simulation results, and our observations are:

Observation 1: For 3.75KHz single-tone, for the different repetition number 1, 4 and 16, the corresponding SNRs are 2.1, -4 and -11.6 dB respectively. To minimize the test case number, we propose to select repetition number 4.

Observation 2: For 15KHz single-tone, for the different repetition number 4, 16 and 64, the corresponding SNRs are -4, -9.3 and -15.7dB respectively. To minimize the test case number, we propose to select repetition number 16.
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