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1. Introduction
In the RAN4#80bis meeting, WF on UE demodulation performance for NB-IoT [1] was agreed to align the simulation results. In this contribution, we provide the updated simulation results for NPDSCH with impairment margin considered.   

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, we get the following simulation results as shown as following. 

Table 1 Minimum performance NPDSCH

	Simulation number
	Band-width and MCS
	Deployment Mode
	(ITBS, ISF)

(Table 6)
	Repetition level
	Propagation Condition
	Number of NRS ports
	Target SNR (dB)

	1
	180KHz
QPSK [1/3]
	In-band
	([4], [0])

(TBS=56bits)
	1
	EPA5
	2
	TBD (Note 1)

	2
	180KHz
QPSK [1/3]
	In-band
	([4], [0])

(TBS=56bits)
	Note 2
	EPA5
	2
	[-6]

	3
	180KHz
QPSK [1/3]
	In-band
	([4], [0])

(TBS=56bits)
	Note 2
	ETU1
	2
	[-12]

	4
	180KHz
QPSK [1/2]
	Standalone/Guard-band
	([9], [3])

(TBS=616bits)
	Note 2
	EPA5
	1
	[-6]

	5
	180KHz
QPSK [1/3]
	Standalone/Guard-band
	([6], [3])

(TBS=392 bits)
	Note2 2192
	ETU1
	1
	[-12]

	Note 2: Choose one repetition level from {1,2,4,8,16,32,64,128,192,256,384,512,768, } to satisfy 70% of the maximum NPDSCH throughput.
Note 3: Assumption of In-band configuration: CFI=3 and the number of LTE CRS ports is 4. Demodulation is assumed to be based only NRS.

Note 4: Maximum HARQ retransmission is 4. 


3. Simulation results
3.1 Simulation case 1: 2T1R
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NPDSCH Case 1: Repetition 1


Figure 1. Simulation results for NPDSCH Case 1
Based on the above simulation results in Figure 1, we summarize the results in the following table. 

Table 2. Summary of simulation results for NPDSCH Case 1
	SNR/dB
	TBS56 NSF1

	
	R1

	EPA 5Hz
	2.4dB


3.2 Simulation case 2: 2T1R
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NPDSCH Case 2: Repetition 32


Figure 2. Simulation results for NPDSCH Case 2
Based on the above simulation results in Figure 2, we summarize the results in the following table. 

Table 3. Summary of simulation results for NPDSCH Case 2
	SNR/dB
	TBS56 NSF1

	
	R32

	EPA5
	-9.2dB


3.3 Simulation case 3: 2T1R
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NPDSCH Case 3: Repetition 256


Figure 3. Simulation results for NPDSCH Case 3
Based on the above simulation results in Figure 3, we summarize the results in the following table. 

Table 4. Summary of simulation results for NPDSCH Case 3
	SNR/dB
	TBS56 NSF1

	
	R256

	EPA5
	-13.0dB


3.4 Simulation case 4: 1T1R

[image: image4.emf]-8 -6 -4 -2 0 2 4 6 8 10

0.4

0.5

0.6

0.7

0.8

0.9

1

SNR/dB

RelThroughput

 

 

NPDSCH Case4: Repetition 1

NPDSCH Case4: Repetition 32


Figure 4. Simulation results for NPDSCH Case 4
Based on the above simulation results in Figure 4, we summarize the results in the following table. 

Table 5. Summary of simulation results for NPDSCH Case 4
	SNR/dB
	TBS616 NSF4

	
	R1
	R32

	EPA 5Hz
	6.7dB
	-7.8dB


3.5 Simulation case 5: 1T1R
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NPDSCH Case 5: Repetition 256


Figure 5. Simulation results for NPDSCH Case 5
Based on the above simulation results in Figure 5, we summarize the results in the following table.

Table 6. Summary of simulation results for NPDSCH Case 5
	SNR/dB
	TBS392 NSF4

	
	R256

	EPA5
	-14.0


4. Conclusions
In this contribution, the simulation results for NPDSCH are provided for further analysis. The observations can be made as following: 

	Simulation number
	Band-width and MCS
	Deployment Mode
	Target SNR (dB)
	Required Repetition level 
	Ideal results
	Practical results

	1
	180KHz
QPSK [1/3]
	In-band
	TBD (Note 1)
	1
	2.4
	5.4

	2
	180KHz
QPSK [1/3]
	In-band
	[-6]
	32
	-9.2
	-6.2

	3
	180KHz
QPSK [1/3]
	In-band
	[-12]
	256
	-13.0
	-10

	4
	180KHz
QPSK [1/2]
	Standalone/Guard-band
	[-6]
	32
	-7.8
	-4.8

	5
	180KHz
QPSK [1/3]
	Standalone/Guard-band
	[-12]
	256
	-14.0
	-11.0

	Note: impairment margin is assumed as 3dB for NB-IoT UE demodulation. 
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