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1 Introduction

In last RAN4 meeting, the WF for NAICS Phase II simulation results was agreed [1], and interference power profile and MCS/RI distribution were decided by email reflector. Based on these agreements, in this contribution, we provide simulation result for NAICS Phase II with scenario 1 and scenario 2.

· Metric for Phase II: Throughput gain 
· Baseline receiver: Rel-11 MMSE-IRC

2 Phase II of NAICS
2.1 Outer Loop Link Adaptation

For outer loop link adaptation (OLLA), following OLLA algorithm is adopted in link level simulator.

- Target first transmission BLER is 10%, and step size for ACK and NACL is determined by 
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- Up_for_ACK is 0.025dB for ACK

- Down_for_ACK is 0.225dB for NACK
where Down_for_NACK and Up_for_ACK are the step sizes for NACK and ACK, respectively. 
2.2 ON/OFF model for dominant interferers

Based on agreement WF [1], interference has a constant MCS/RI across the time and frequency domain for the duration of each packet. Packet arrival is a Poisson process with an arrival rate defined as λ= RU / D. In this contribution, MCS/RI distribution for each RU is in Table 1.
Table 1 MCS/RI distribution for each RU
	RU
	Rank
	MCS
	Probability
	MCS

	Scenarios 1, Ru=40%
	Rank 2
	64QAM
	12.4%
	22

	
	
	16QAM
	11.8%
	13

	
	
	QPSK
	8.0%
	6

	
	Rank 1
	64QAM
	19.5%
	20

	
	
	16QAM
	26.5%
	13

	
	
	QPSK
	21.8%
	6

	Scenarios 1, Ru=60%
	Rank 2
	64QAM
	9.6%
	21

	
	
	16QAM
	9.7%
	13

	
	
	QPSK
	7.6%
	6

	
	Rank 1
	64QAM
	20.4%
	20

	
	
	16QAM
	28.6%
	13

	
	
	QPSK
	24.1%
	6

	Scenarios 2, Ru=40%
	Rank 2
	64QAM
	22.6%
	22

	
	
	16QAM
	16.9%
	13

	
	
	QPSK
	10.6%
	6

	
	Rank 1
	64QAM
	16.6%
	21

	
	
	16QAM
	18.9%
	14

	
	
	QPSK
	14.6%
	6

	Scenarios 2, Ru=60%
	Rank 2
	64QAM
	19.7%
	21

	
	
	16QAM
	14.3%
	13

	
	
	QPSK
	10.0%
	6

	
	Rank 1
	64QAM
	18.2%
	20

	
	
	16QAM
	20.1%
	13

	
	
	QPSK
	17.8%
	6


Packet duration and packet level MCS/RI probability were calculated based on [1] considering ReTx value. Interference profiles for scenario 1 and 2 are shown in Table 2 and Table 3, respectively. Due to generation of dynamic interference packet according to arrival rate, RU value is used by around 40% and 60%, ex., 40.2% or 59.8%.
For observation simulation results, we consider TM4 case and EPA5 channel model at Low (5~25%) and medium (46~60%) geometry SINR region for LMMSE-IRC, ELMMSE-IRC, SLIC, and R-ML receivers. 
Table 2 Interference power profile of scenario 1
	5-25% geometries

	SINR_min
	-3.7
	　
	　
	　
	　

	SINR_max
	1.14
	　
	　
	　
	　

	I1/Noc(40%)@20%-tile
	3.28
	I1/Noc(40%)@50%-tile
	7.77
	I1/Noc(40%)@80%-tile
	13.91

	Conditioned median I2/Noc
	0.74
	Conditioned median I2/Noc
	2.29
	Conditioned median I2/Noc
	3.34

	I1/Noc(60%) @20%-tile 
	1.94
	I1/Noc(60%) @50%-tile
	6.33
	I1/Noc(60%)@80%-tile
	12.33

	Conditioned median I2/Noc
	-0.56
	Conditioned median I2/Noc
	0.76
	Conditioned median I2/Noc
	1.67

	40-60% geometries

	SINR_min
	3.89
	　
	　
	　
	　

	SINR_max
	8.06
	　
	　
	　
	　

	I1/Noc(40%)@20%-tile
	2.26
	I1/Noc(40%)@50%-tile
	6.24
	I1/Noc(40%) @80%-tile
	12.95

	Conditioned median I2/Noc
	0.15
	Conditioned median I2/Noc
	1.54
	Conditioned median I2/Noc
	3.47

	I1/Noc(60%) @20%-tile 
	0.87
	I1/Noc(60%) @50%-tile
	4.75
	I1/Noc(60%) @80%-tile
	11.37

	Conditioned median I2/Noc
	-1.23
	Conditioned median I2/Noc
	-0.11
	Conditioned median I2/Noc
	1.85


Interference power profile of scenario 2 is shown in Table 3.
Table 3 Interference power profile of scenario 2
	5-25% geometries

	SINR_min
	-3.28
	　
	　
	　
	　

	SINR_max
	1.63
	　
	　
	　
	　

	I1/Noc(40%)@20%-tile
	5.41
	I1/Noc(40%)@50%-tile
	11.39
	I1/Noc(40%) @80%-tile
	18.46

	Conditioned median I2/Noc
	2.79
	Conditioned median I2/Noc
	5.45
	Conditioned median I2/Noc
	7.09

	I1/Noc(60%) @20%-tile 
	3.81
	I1/Noc(60%) @50%-tile
	9.67
	I1/Noc(60%) @80%-tile
	16.71

	Conditioned median I2/Noc
	1.09
	Conditioned median I2/Noc
	3.71
	Conditioned median I2/Noc
	5.34

	40-60% geometries

	SINR_min
	4.48
	　
	　
	　
	　

	SINR_max
	8.75
	　
	　
	　
	　

	I1/Noc(40%)@20%-tile
	6.01
	I1/Noc(40%)@50%-tile
	11.31
	I1/Noc(40%) @80%-tile
	17.34

	Conditioned median I2/Noc
	3.15
	Conditioned median I2/Noc
	4.83
	Conditioned median I2/Noc
	6.06

	I1/Noc(60%) @20%-tile 
	4.3
	I1/Noc(60%) @50%-tile
	9.57
	I1/Noc(60%) @80%-tile
	15.61

	Conditioned median I2/Noc
	1.28
	Conditioned median I2/Noc
	3.08
	Conditioned median I2/Noc
	4.38


2.3 Simulation results

Table 4 shows the SNR gain at 70% throughput based on LMMSE-IRC receiver for scenario 1 under full network assisted signalling.
Table 4 Throughput gain for NAICS Phase II
	Scenario
	RU
	SINR
	Interference profile
	ELMMSE-IRC
	SLIC

	Scenario 1
	 [40]% RU
	5-25% geometries
	[50]% I1/Noc
	17.73%
	33.98%

	
	
	
	[80]% I1/Noc
	80.26%
	122.91%

	
	
	40-60% geometries
	[50]% I1/Noc
	9.69%
	27.93%

	
	
	
	[80]% I1/Noc
	63.20%
	106.37%

	
	 [60]% RU
	5-25% geometries
	[50]% I1/Noc
	13.65%
	25.35%

	
	
	
	[80]% I1/Noc
	34.24%
	86.44%

	
	
	40-60% geometries
	[50]% I1/Noc
	10.90%
	15.62%

	
	
	
	[80]% I1/Noc
	41.00%
	91.85%

	Scenario 2
	 [40]% RU
	5-25% geometries
	[50]% I1/Noc
	26.36%
	37.98%

	
	
	
	[80]% I1/Noc
	72.12%
	130.54%

	
	
	40-60% geometries
	[50]% I1/Noc
	28.12%
	37.94%

	
	
	
	[80]% I1/Noc
	73.07%
	77.86%

	
	 [60]% RU
	5-25% geometries
	[50]% I1/Noc
	14.41%
	21.78%

	
	
	
	[80]% I1/Noc
	37.79%
	76.74%

	
	
	40-60% geometries
	[50]% I1/Noc
	13.98%
	18.60%

	
	
	
	[80]% I1/Noc
	19.47%
	53.68%


From simulation results for scenario 1 and 2, In general, ELMMSE-IRC and SLIC receivers improve throughput performance gain in comparison with LMMSE-IRC receiver. In 50%-tile interference profile case, ELMMSE-IRC receiver has 9.7~28.1% throughput gain, and SLIC receiver has 15.6~38% throughput gain for 40 and 60% RU. In 80%-tile interference profile case, ELMMSE-IRC receiver has 34.2~80.3% throughput gain, and SLIC receiver has 53.7~130.5% throughput gain for 40 and 60% RU. 
- Observation: ELMMSE-IRC and SLIC receivers have meaningful throughput gain in comparison with LMMSE-IRC receiver.

3 Conclusion
In this contribution, we provide simulation results for NAICS Phase II with scenario 1 and 2 under full network assisted signalling. From simulation results, our observation is as follows:
- Observation: ELMMSE-IRC and SLIC receivers have meaningful throughput gain in comparison with LMMSE-IRC receiver.
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