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1
Introduction
In this contribution, we provide our results and analysis for Phase 2 evaluation for NAICS scenario 1. 
2 Simulation Assumptions
For dynamic interference model, 3 sets of NAICS scenario 1 are evaluated, as listed below.
Table 1: Dynamic Interference Model
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64QAM rank 2 22 18% 91

16QAM rank 2 14 16% 162

QPSK rank 2 7 11% 338

64QAM rank 1 22 16% 183

16QAM rank 1 15 22% 297

QPSK rank 1 7 17% 677

64QAM rank 2 22 33% 104

16QAM rank 2 13 16% 208

QPSK rank 2 6 5% 462

64QAM rank 1 20 22% 240

16QAM rank 1 13 18% 416

QPSK rank 1 6 7% 923

64QAM rank 2 21 26% 112

16QAM rank 2 13 14% 209

QPSK rank 2 6 5% 463

64QAM rank 1 20 26% 241

16QAM rank 1 13 21% 417

QPSK rank 1 6 8% 926

Scenarios 1, Ru=40%



Working Assumption

Scenarios 1, Ru=40% 1.45

1.384

Scenarios 1, Ru=60% 1.97


For receiver type, we focus on genie-aided R-ML receiver with single cell interference processing

Detailed simulation assumptions are listed in Table 2.
Table 2: Simulation Assumptions
	Parameter
	Value

	System bandwidth
	10 MHz, 6RB allocation

	Cell ID
	[0, 6, 1]

	Transmission mode on Serving cell
	TM4

	Transmission mode on Interference cell
	TM4

	MIMO configuration
	2x2 and low correlation

	Channel model and Doppler frequency for target and interference cells
	EPA 5Hz 

Use different channel seed for between cells

	CRS configuration
	2 CRS ports. 

	CSI-RS configuration
	None

	Channel Estimation
	CRS-IC

	H-ARQ
	8 HARQ processes

	Link Adaptation
	All receiver types are using MMSE-IRC for CSI estimation

OLLA is enabled with step = 0.25.

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered


3 Simulation results
Firstly, Figure 1, Figure 2 and Figure 3 show the average throughout performance for 3 simulated interference profiles correspondingly. 

Secondly, Figure 4, Figure 5 and Figure 6 show the 5% user perceived packet throughout performance for 3 simulated interference profiles correspondingly. 
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Figure 1: Average Throughput under RU = 40%, NAICS scenario 1 (Working Assumption)
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Figure 2: Average Throughput under RU = 40%, NAICS scenario 1
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Figure 2: Average Throughput under RU = 60%, NAICS scenario 1
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Figure 4: 5% User Perceived Throughput under RU = 40%, NAICS scenario 1 (Working Assumption)
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Figure 5: 5% User Perceived Throughput under RU = 40%, NAICS scenario 1
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Figure 6: 5% User Perceived Throughput under RU = 60%, NAICS scenario 1
Table 3: Performance Gain @ Targeted SNR
[image: image8.emf]Receiver

MMSE-IRC 1.16 0.0% 856.15 0.0%

R-ML 1.33 14.4% 930.80 8.7%

Receiver

MMSE-IRC 1.42 0.0% 1005.66 0.0%

R-ML 1.62 14.6% 1197.52 19.1%

Receiver

MMSE-IRC 1.31 0.0% 999.55 0.0%

R-ML 1.42 8.5% 1100.16 10.1%

Receiver

MMSE-IRC 1.64 0.0% 1214.16 0.0%

R-ML 1.74 6.1% 1315.49 8.3%

Receiver

MMSE-IRC 1.02 0.0% 776.63 0.0%

R-ML 1.12 9.6% 893.36 15.0%

Receiver

MMSE-IRC 1.26 0.0% 920.13 3.0%

R-ML 1.41 11.7% 1102.77 23.4%

Scenarios 1, Ru=60%
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 I2/Noc = [0.76] dB
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AVG Thr 5% Thr

Scenarios 1, Ru=60%

 I1/Noc = [12.33] dB

 I2/Noc = [1.67] dB

SNR = [11.62] dB

AVG Thr 5% Thr

Scenarios 1, Ru=40%

 I1/Noc = [7.77] dB

 I2/Noc = [2.29] dB

SNR = [8.1] dB

AVG Thr 5% Thr

Scenarios 1, Ru=40%
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 I2/Noc = [3.34] dB

SNR = [13.15] dB
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Scenarios 1, Ru=40%

(Working Assumption)

 I1/Noc = [7.77] dB

 I2/Noc = [2.29] dB

SNR = [8.1] dB

AVG Thr 5% Thr

Scenarios 1, Ru=40%

(Working Assumption)

 I1/Noc = [13.91] dB

 I2/Noc = [3.34] dB

SNR = [13.15] dB

AVG Thr 5% Thr


Furthermore, the performance gains under the specific targeted SNR point are summarized in Table 3. 
Overall, it is observed that genie-aided R-ML receiver provides noticeable performance gain compared with Rel-11 MMSE-IRC receiver

· In terms of average throughput, genie-aided R-ML receiver provides 6.1% ~14.6% performance gain under NAICS scenario 1. The average performance gain is 10.8%.

· In terms of 5% user perceived throughput, genie -aided R-ML receiver provides 8.4%~23.4% performance gain under NAICS scenario 1. The average performance gain is 14.1%.

Furthermore, the performance gain of NAICS receiver may not be comprehensively reflected and is likely to be underestimated in Phase 2 evaluation, including

· CSI mismatch caused by using MMSE-IRC for CSI estimation;

· The benefit of interference reduction, i.e. the reduction of interference ON period is not reflected in Phase 2 interference model.
4 Conclusion
In this contribution, we provided Phase 2 link level simulation results of genie-aided R-ML receiver under NAICS scenario 1 are provided. Overall, it is observed that genie-aided R-ML receiver provides noticeable performance gain compared with Rel-11 MMSE-IRC receiver

· In terms of average throughput, genie-aided R-ML receiver provides 6.1% ~14.6% performance gain under NAICS scenario 1. The average performance gain is 10.8%.

· In terms of 5% user perceived throughput, genie -aided R-ML receiver provides 8.4%~23.4% performance gain under NAICS scenario 1. The average performance gain is 14.1%.

Furthermore, the performance gain of NAICS receiver may not be comprehensively reflected and is likely to be underestimated in Phase 2 evaluation, including

· CSI mismatch caused by using MMSE-IRC for CSI estimation;

· The benefit of interference reduction, i.e. the reduction of interference ON period is not reflected in Phase 2 interference model.
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