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1 Introduction

In the RAN4 #74 meeting, many discussions were raised for NAICS demodulation requirements, and many agreements were reached in [1][2][3]. Most of the simulation assumptions were already determined. In this contribution, we provide our evaluation results for results alignment and down-sampling the total simulation set.
2 Evaluation for NAICS demodulation tests

In this section, we will provide our evaluation results for NAICS demodulation test. The random interference model is described as [4].
2.1 Gain test
Table 1 simulation assumptions for NAICS gain tests
	Test
	TMs
	MCS
	Rank
	Ant  Config
	Interf. Type
	Colliding
	Test Objective

	1
	TM2/2/2
	5/5/5
	1 / 1 / 1
	2x2
	Fixed
	Colliding
	Gain

	
	
	5/rand/rand
	1 / 1 / 1
	2x2
	random
	Colliding
	Gain

	3
	TM4/4/4
	5/5/5
	1 / 1 / 1
	2x2
	Fixed
	Colliding
	Gain

	
	
	5/rand/rand
	1/rand/rand
	2x2
	random
	Colliding
	Gain

	4
	TM4/9/9
	5/5/5
	1 / 1 / 1
	2x2
	Fixed
	Colliding
	Gain

	
	
	5/rand/rand
	1/rand/rand
	2x2
	random
	Colliding
	Gain

	6
	TM9/9/9
	5/5/5
	1 / 1 / 1
	2x2
	Fixed
	Non-colliding
	Gain

	
	
	5/rand/rand
	1/rand/rand
	2x2
	random
	Non-colliding
	Gain


The related simulation results are depicted as following. 
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Figure 1 test-1: TM 2/2/2, 2x2, CRS-colliding, gain test
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Figure 2 test-3: TM 4/4/4, , 2x2, CRS-colliding, gain test
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Figure 3 test-4: TM 4/9/9, 2x2, CRS-colliding, gain test
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Figure 4 test-6: TM 9/9/9, 2x2, CRS-Non-colliding, gain test
We make a summary for the SINR corresponding to 70%MaxTP for all the above gain test cases in Table 2. From the simulation results depicted above and the summary below, we observed that the work point of NAICS receiver distributes between 4dB~5.8dB. As the gain tests are performed at high interference level, i.e. dominate interference cell with INR=13.91dB and second interference cell with INR=3.34dB, the SINR (signal to interference and noise ratio) of service cell distributes in the range of -10.4dB~ -8.6dB at work point. Even though taking the 1.5dB margin into account, the SINR distributes in the range of -8.93dB~ -7.13dB at work point. The SINR is so low that it can not ensure the PDCCH decoding performance which will influence the PDSCH demodulation performance. 
Table 2 Summary of NAICS performance for NAICS gain tests with MCS=5
	Test
	TMs
	Interference type
	SNR @70%MaxTP
(dB)
	SINR @70%MaxTP
(dB)
	SINR @70%MaxTP
With margin

	1
	TM2/2/2
	Fixed
	5.00
	-9.43
	-7.93

	
	
	Random
	4.85
	-9.58
	-8.08

	3
	TM4/4/4
	Fixed
	4.00
	-10.43
	-8.93

	
	
	Random
	5.10
	-9.34
	-7.84

	4
	TM4/9/9
	Fixed
	5.80
	-8.63
	-7.13

	6
	TM9/9/9
	Fixed
	4.40
	-10.03
	-8.53


Based on the analysis above, it could be observed that:
Observation 1
With given simulation assumptions, MCS=5 is not suitable for NAICS gain tests
In the Figure 5, we provide the addition simulation results for gain tests (in fixed interference scenario) at MCS=8, while the others parameters remain the same to MCS=5. 
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test-1: TM2/2/2                                                                              test-3: TM 4/4/4
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   test-4: TM 4/9/9                                                                               test-6: TM9/9/9     

Figure 5 MCS8/8/8, rank 1/1/1, 2x2, fixed interference
Table 3 Summary of NAICS performance for NAICS gain tests with MCS=8
	Test
	TMs
	Interference type
	SNR @70%MaxTP
(dB)
	SINR @70%MaxTP
(dB)
	SINR @70%MaxTP
With margin (dB)

	1
	TM2/2/2
	Fixed
	8.2
	-6.23
	-4.73

	3
	TM4/4/4
	Fixed
	7.7
	-6.73
	-5.23

	4
	TM4/9/9
	Fixed
	9.4
	-5.05
	-3.55

	6
	TM9/9/9
	Fixed
	8.2
	-6.23
	-4.73


From the table 3, we observed that the SINR of service cell distributes in the range of -6.7dB~ -5.0dB at work point while MCS=8 and others parameters remain the same. Taking the 1.5dB margin into account, the SINR distributes in the range of -5.2dB~ -3.5dB at work point. The SINR area can ensure the PDCCH decoding performance with proper number of CCE.
Based on the evaluation results in Table 2~3 and discussion in this section, we proposal that 
Proposal 1:

Adopting MCS=8 for NAICS gain tests.
2.2 Robustness test

Table 4 simulation assumptions for NAICS robustness tests
	Test
	TMs
	MCS
	Rank
	Ant 
Config
	Interf. Type
	Colliding
	Test Objective

	5
	TM4/4/4
	5/rand/rand
	1/rand/rand
	2x2
	Random
	Non-colliding
	Robustness

	7
	TM9/4/4
	5/rand/rand
	1/rand/rand
	2x2
	Random
	Non-colliding
	Robustness


The related simulation results are depicted as following. 
[image: image11.emf]0 2 4 6 8 10 12 14 16 18

0

0.5

1

1.5

2

2.5

3

3.5

4

SNR (dB)

Throughput (Mbps)

TM 4/4/4, medium random interference, CRS Nom-colliding

 

 

R-ML

MMSE-IRC

 [image: image12.emf]0 2 4 6 8 10 12 14 16 18

0

0.5

1

1.5

2

2.5

3

3.5

4

SNR (dB)

Throughput (Mbps)

TM 9/4/4, medium random interference, CRS Nom-colliding

 

 

R-ML

MMSE-IRC


test-5: TM4/4/4                                                                                         test-7: TM9/4/4
Figure 6 Robustness tests of NAICS 4/4/4 and TM9/4/4
From the simulating results, we observe that the NAICS receiver’s performance is close to the R.11 MMSE-IRC receiver at medium interference level for test-5. And the NAICS receiver’s performance is lower to the R.11 MMSE-IRC receiver in low SNR range and equal to R.11 MMSE-IRC receiver in low SNR range in high SNR range at medium interference level for test-7. 
3 Conclusion
In this contribution, we share the simulating results of agreed test cases in last meeting, and propose that:
Proposal 1:

Adopting MCS=8 for NAICS gain tests
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