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1 Introduction

In RAN4 72bis meeting, discussions on NAICS demodulation tests were treated based on WF R4-146812. Although no consensus on simulation assumptions for simulation alignment was reached, majority of companies would like to firstly align the simulation results of NAICS based on the following test assumptions:

· 
Test 1: TM 4/4/4, MCS 5/5/5, rank 1/1/1, 2x2

· 
Test 2: TM9/9/9, MCS 5/14/14, rank 1/1/1, 2x2

· 
Test 3:  TM 2/2/2, MCS 5/5/5, rank 1/1/1, 2x2

· 
Test 4: TM 2/3/3, MCS 5/14/14, rank 1/1/1, 2x2

· 
Test 5: TM 9/4/4, MCS 5/5/5, rank 1/1/1, 2x2

In this contribution, we would like to provide simulation results to verify the throughput gain with given simulation assumption.
2 Evaluation
In this section, we will evaluate the performance gain of R-ML receiver with blind detection to verify whether the test assumptions are suitable for demodulation requirement. 
Regarding the high layer signalling, the following assistant signals are informed to UE:

· Serving cell PA: Use -3dB 

· CellID: CRS-colliding (0,6,12), and CRS-non-colliding (0,1,2)
· PA: Signal the set {-6,-3,0}dB with -3dB being transmitted from interference cells 

· PB: Set to 1 in all cells 

· TM set: {TM2, TM3, TM4, TM9}
· MBSFN configuration: not used 

· Resource allocation: Set to 1 PRB pair 
With respect to the blind detection, the following blind detection algorithm were taken into consideration
· Blind detection on PDSCH start symbol/ Transmission mode/ RI/ PMI/ Pa/ Modulation order
· Assuming the interference condition is aligned with high layer signaling
Regarding the baseline receiver of legacy and NAICS, the following definition would be used:
· Legacy receiver: R.11 MMSE-IRC without CRS-IC and DMRS-IC
· Legacy receiver: R-ML receiver with CRS-IC and DMRS-IC, also involved blind detection on interference
Regarding the time-frequency offset between serving and interference cell, the time and frequency offset values in CoMP are reused:

· 2.0us and 200Hz for domain interference cell
· No necessary to model time and frequency offset for secondary interference cell
Regarding the PDCCH interference, for the purpose of alignment, the ideal PDCCH decoding of serving cell is assumed in this simulation.

The detailed simulation assumptions would be provided in Table 1:
Table 1 Simulation assumptions NAICS demodulation performance 
	Parameters
	Values

	Test case
	Case 1
	Case 2
	Case 3
	Case 4

	Interference level
	High interference level: INR_1 = 13.91dB, INR_2 = 3.34dB

Medium interference level: INR_2 = 7.77dB, INR_2 = 2.29dB

	Propagation channel
	2x2 low EPA5

	Time/Frequency offset
	1st interference cell: 2us, 200Hz; 2nd interference cell: 0us, 0Hz

	Serving condition
	TM4 rank1, QPSK 1/2
	TM9 rank1, QPSK 1/2
	TM2, rank1, QPSK 1/2
	TM2, rank1, QPSK 1/2

	Interference condition
	TM4 rank1, QPSK 1/2
	TM9 rank1, 16QAM 1/2
	TM2, rank1, QPSK 1/2
	TM3, rank2, 16QAM 1/2

	Beam forming
	based on PUCCH 1-1 feedback
	random beam forming
	-
	-

	CRS-configuration
	CRS-colliding
	CRS-non-colliding
	CRS-colliding
	CRS-colliding


The throughput results are plotted in Figure 1:
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a) TM 4/4/4, Serving QPSK 1/2, interference QPSK 1/2, rank 1/1/1, CRS-colliding
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b) TM 9/9/9, Serving QPSK 1/2, interference 16QAM 1/2, rank 1/1/1, CRS-non-colliding
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c) TM 2/2/2, Serving QPSK 1/2, interference QPSK 1/2, rank 1/1/1, CRS-colliding
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d) TM 2/3/3, Serving QPSK 1/2, interference 16QAM 1/2, rank 1/2/2, CRS-colliding

Figure 1 Performance of legacy and NAICS receiver with given simulation assumption
Based on the above results, it could be observed that:
· Regarding test case 1 (TM 4/4/4 CRS-colliding), the R-ML receiver with blind detection could achieve significant performance gain over R.11 MMSE-IRC receiver with both medium and high interference level.
· Regarding test case 2 (TM 9/9/9), the R-ML receiver could achieve significant performance gain with high interference level, while marginal performance gain with medium interference level
· Regarding test case 3 (TM 2/2/2), the advanced receiver with blind detection could achieve significant performance gain over R.11 MMSE-IRC receiver with both medium and high interference level. 
· Regarding test case 4 (TM 2/3/3), the advanced receiver with blind detection could only achieve marginal performance gain with both medium and high interference level
Based on above observation, it could be concluded that:
Observation 1:

Regarding the performance of advanced receiver with blind detection and R.11 MMSE-IRC receiver, the following test cases could be adopted to verify the performance gain.

· TM 4/4/4, MCS 5/5/5, rank 1/1/1, 2x2, medium or high interference level

· TM 9/9/9, MCS 5/14/14, rank 1/1/1, 2x2, high interference level

· TM 2/2/2, MCS 5/5/5, rank 1/1/1, 2x2, medium or high interference level

The following test cases could be adopted to verify the robustness
· TM9/9/9, MCS 5/14/14, rank 1/1/1, 2x2, medium interference level

· TM 2/3/3, MCS 5/14/14, rank 2/2/2, 2x2, medium or high interference level

3 Conclusion
In this contribution, we provide link level evaluation to show the performance of legacy and NAICS receiver for the purpose of verifying the feasibility of demodulation test cases, based on our results, the following observation could be achieved:

Observation 1:

Regarding the performance of R-ML receiver with blind detection and R.11 MMSE-IRC receiver, the following test cases could be adopted to verify the performance gain.

· TM 4/4/4, MCS 5/5/5, rank 1/1/1, 2x2, medium or high interference level

· TM 9/9/9, MCS 5/14/14, rank 1/1/1, 2x2, high interference level

· TM 2/2/2, MCS 5/5/5, rank 1/1/1, 2x2, medium or high interference level

The following test cases could be adopted to verify the robustness
· TM9/9/9, MCS 5/14/14, rank 1/1/1, 2x2, medium interference level

· TM 2/3/3, MCS 5/14/14, rank 2/2/2, 2x2, medium or high interference level
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