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1 Introduction
In RAN4 #74, the issues on NAICS demodulation were widely discussed. In that meeting, several parameters for the test cases had been agreed, and several performance test cases were provided in [1] for down selection in RAN4 #74bis. After the meeting, many parameters were remained to be discussed. It was planned to agree these remaining topics through email discussion by 10th March 2015. During the email discussion, many companies shared their views, and the list of test cases had been updated. In this paper, we provide our simulation results on some test cases in [1] and email discussion, and share our views on the test cases.
2 Simulations and Discussion

In this section, we provide our simulation results for the test cases shown in Table 1. The common parameters assumptions for Test case 1-1 to case 1-3 are provided in Table 3 in Annex. The common parameters assumptions for Test case 2-1 are provided in Table 4. The common parameters assumptions for Test case 3-1 to case 3-3 are provided in Table 5 in Annex. The common parameters assumptions for Test case 4-1 are provided in Table 6 in Annex.
Table 1 Common simulation assumptions
	Test
	TM
	MCS
	Rank
	Correlation Matrix and Antenna Configuration
	Cell ID

	Case 1-1
	TM4/ TM4/ TM4
	5/5/5
	1/1/1
	2x2 Low
	0/6/1

	Case 1-2
	TM4/ TM4/ TM4
	8/5/5
	1/1/1
	2x2 Low
	0/6/1

	Case 1-3
	TM4/ TM4/ TM4
	9/5/5
	1/1/1
	2x2 Low
	0/6/1

	Case 2-1
	TM4/ TM9/ TM9
	5/5/5
	1/1/1
	2x2 Low
	0/6/1

	Case 3-1
	TM9/ TM9/ TM9
	5/5/5
	1/1/1
	2x2 Low
	0/1/6

	Case 3-2
	TM9/ TM9/ TM9
	8/5/5
	1/1/1
	2x2 Low
	0/1/6

	Case 3-3
	TM9/ TM9/ TM9
	9/5/5
	1/1/1
	2x2 Low
	0/1/6

	Case 4-1
	TM9/ TM4/ TM4
	5/5/5
	1/1/1
	2x2 Low
	0/1/6


Figure 1 to Figure 3 show the simulation results for TM4/4/4 test cases with MCS levels of 5/5/5, 8/5/5 and 9/5/5 respectively. For these results, fixed interference model is used.
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Figure 1 Simulation results for Test Case 1-1.
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Figure 2 Simulation results for Test Case 1-2
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Figure 3 Simulation results for Test Case 1-3
Figure 4 shows the simulation results for TM4/9/9 test cases with MCS level of 5/5/5. For these results, fixed interference model is used.
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Figure 4 Simulation results for Test Case 2-1
Figure 5 to Figure 7 show the simulation results for TM9/9/9 test cases with MCS level of 5/5/5, 8/5/5 and 9/5/5 respectively. For these results, fixed interference model is used.
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Figure 5 Simulation results for Test Case 3-1
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Figure 6 Simulation results for Test Case 3-2
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Figure 7 Simulation results for Test Case 3-3
Figure 8 shows the simulation results for TM9/4/4 test cases with MCS level of 5/5/5. For these results, fixed interference model is used.
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Figure 8 Simulation results for Test Case 4-1
The required SNR @70% throughput and the SNR @85% throughput for each test cases are summarized in Table 2. 
Table 2 Required SNR points
	
	SNR @70% throughput
	SNR @85% throughput

	Receiver
	MMSE-IRC 
	R-ML, blind detection
	MMSE-IRC
	R-ML, blind detection 

	Case 1-1
	 10.3
	5.1
	12.3
	 7.3

	Case 1-2
	 13
	8.2
	 15.2
	 11

	Case 1-3
	 13.9
	9.6
	-
	 12.5

	Case 2-1
	 10.9
	6.2
	 12.8
	 8.2

	Case 3-1
	8.5
	5.6
	10.3
	7.4

	Case 3-2
	12.5
	9.6
	16 
	14.8

	Case 3-3
	14.5
	12.4
	-
	15.5

	Case 4-1
	6.1 
	7
	7.8
	8.9


The purpose of RAN4 tests is to ensure a UE has correctly implemented the NAICS receiver. However, the test point (e.g. SINR @70% throughput, SINR @ 80% througput) should be higher than the RLF OOS range. It is specified in [2] that the RLF OOS range is -6.2dB for 2x2Low antenna configurations, so the SINR of the serving cell must be higher than -6.2dB. For the high INR scenarios, the INR of interference cells are -13.91 and -3.34 respectively, which means the SNR of serving cell should be higher than 8.08dB to ensure the SINR is higher than the RLF OOS range. For the medium INR scenarios, where the INR of interference cells are -7.77 and -2.29respectively, the SNR of serving cell should be higher than 2.25dB to ensure the SINR is higher than the RLF OOS range.
From the simulation results shown in Table 2, it can be seen that for fixed interference model:
The test cases of TM 4/4/4, TM 4/9/9 and TM 9/9/9 with MCS levels of 5/5/5 (i.e. Test case1-1, case 2-1, case 3-1) can’t be used for NAICS performance gain test for the test points will be lower than the RLF OOS range.
For the test cases of TM 4/4/4 and TM 9/9/9 with MCS levels of 8/5/5 and 9/5/5 (i.e. Test case1-2, case 1-3, case 3-2, case 3-3), the test points of R-ML will be larger than 8.08dB. The performance difference of R-ML and MMSE-IRC for each test case is large and easy to be differentiated. Larger performance difference of R-ML and MMSE-IRC can be achieved by MCS levels of 8/5/5 compared to MCS levels of 9/5/5.

For the test case of TM9/4/4 with MCS levels of 5/5/5 (Test case 4-1), both SINR @70% throughput and SINR @ 85% throughput of R-ML are higher than 2.25dB. The performance of R-ML receiver is worse than the MMSE-IRC receiver. So this test case can be used for robustness test.

Based on the above analysis, we propose that:

Proposal 1: The test cases of TM 4/4/4, TM4/9/9 and TM 9/9/9 with MCS levels of 5/5/5 not to be considered as NAICS test cases.
Proposal 2: The test cases of TM 4/4/4 and TM 9/9/9 with MCS levels of 8/5/5 and 9/5/5 can be considered as NAICS performance gain test cases. Test cases with MCS levels of 8/5/5 are preferred. 
Proposal 3: The test cases of TM 9/4/4 can be considered for NAICS robustness performance test. 
3 Conclusions
In this contribution, the link level simulation results with the TM4/4/4, TM4/9/9, TM9/9/9 and TM9/4/4 test cases with the simulation assumptions discussed in [1] are provided. According to the simulation results, we have following proposals:
Proposal 1: The test cases of TM 4/4/4, TM4/9/9 and TM 9/9/9 with MCS levels of 5/5/5 not to be considered as NAICS test cases.

Proposal 2: The test cases of TM 4/4/4 and TM 9/9/9 with MCS levels of 8/5/5 and 9/5/5 can be considered as NAICS performance gain test cases. Test cases with MCS levels of 8/5/5 are preferred. 
Proposal 3: The test cases of TM 9/4/4 can be considered for NAICS robustness performance test. 
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5 Annex

Table 3 Common parameters assumptions for TM4/4/4 test cases
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
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	dB
	-3
	-3
	-3
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	dB
	-3 (Note 1)
	-3
	-3

	
	(
	dB
	4
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1

	INR
	dB
	N/A
	13.91
	3.34
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at antenna port
	dBm/15kHz
	-98
	N/A
	N/A

	BWChannel
	MHz
	3
	3
	3

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	6
	1

	Number of control OFDM symbols
	
	3
	3
	3

	PDSCH transmission mode
	
	4
	4
	4

	Interference model
	
	N/A
	N/A
	N/A

	MCS
	
	See test cases
	5
	5

	PMI
	
	Wideband PMI random per TTI
	Wideband PMI random per TTI
	Wideband PMI random per TTI

	Rank
	
	1
	1
	1

	CSI-RS
	
	N/A
	N/A
	N/A

	Time/frequency 
	us/Hz
	0/0
	2/200
	3/300

	MBSFN
	
	Not configured
	Not configured
	Not configured

	PDCCH

Parameters
	Aggregation level
	
	8
	N/A
	N/A

	
	Loading
	%
	N/A
	50
	50

	Note 1:
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Note 2:
Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.



Table 4 Common parameters assumptions for TM4/9/9 test cases

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
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	dB
	-3 (Note 1)
	-3
	-3

	
	(
	dB
	4
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1

	INR
	dB
	N/A
	13.91
	3.34
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at antenna port
	dBm/15kHz
	-98
	N/A
	N/A

	BWChannel
	MHz
	3
	3
	3

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	6
	1

	Number of control OFDM symbols
	
	3
	3
	3

	PDSCH transmission mode
	
	4
	9
	9

	Interference model
	
	N/A
	N/A
	N/A

	MCS
	
	See test cases
	5
	5

	PMI
	
	Wideband PMI random per TTI
	Wideband PMI random per TTI
	Wideband PMI random per TTI

	Rank
	
	1
	1
	1

	CSI-RS
	
	N/A
	NZP config 6 (Note 4)
ZP config 1

ICSI-RS = 6
	NZP config 7 (Note 4)
ZP config 2

ICSI-RS = 6

	MBSFN
	
	Not configured
	Not configured
	Not configured

	PDCCH

Parameters
	Aggregation level
	
	8
	N/A
	N/A

	
	Loading
	%
	N/A
	50
	50

	Note 1:
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Note 2:
Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.
Note 4:  CSI-RS configurations are according to 36.211 section 6.10.5.2. See Section 4




Table 5 Common parameters assumptions for TM9/9/9 test cases

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
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	-3 (Note 1)
	-3
	-3

	
	(
	dB
	[4]
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1

	INR
	dB
	N/A
	13.91
	3.34
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at antenna port
	dBm/15kHz
	-98
	N/A
	N/A

	BWChannel
	MHz
	3
	3
	3

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	1
	6

	Number of control OFDM symbols
	
	3
	3
	3

	PDSCH transmission mode
	
	9
	9
	9

	Interference model
	
	N/A
	N/A
	N/A

	MCS
	
	See test cases
	5
	5

	PMI
	
	Wideband PMI random per TTI
	Wideband PMI random per TTI
	Wideband PMI random per TTI

	Rank
	
	1
	1
	1

	CSI-RS
	
	NZP config 5 (Note 4)
ZP config 0
ICSI-RS = 6
	NZP config 6 (Note 4)
ZP config 1

ICSI-RS = 6
	NZP config 7 (Note 4)
ZP config 2

ICSI-RS = 6

	Time/frequency 
	us/Hz
	0/0
	2/200
	3/300

	MBSFN
	
	Not configured
	Not configured
	Not configured

	PDCCH

Parameters
	Aggregation level
	
	8
	N/A
	N/A

	
	Loading
	%
	N/A
	50
	50

	Note 1:
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Note 2:
Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.
Note 4:   CSI-RS configurations are according to 36.211 section 6.10.5.2. See Section 4




Table 6 Common parameters assumptions for TM9/4/4 test cases

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
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	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1

	INR
	dB
	N/A
	13.91
	3.34

	
[image: image23.wmf]oc

N

at antenna port
	dBm/15kHz
	-98
	N/A
	N/A

	BWChannel
	MHz
	3
	3
	3

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
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	3
	3
	3

	PDSCH transmission mode
	
	9
	9
	9

	Interference model
	
	N/A
	N/A
	N/A

	MCS
	
	5
	5
	5
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	Wideband PMI random per TTI
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	1
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	N/A
	N/A
	N/A 
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Note 2:
Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.
Note 4:   CSI-RS configurations are according to 36.211 section 6.10.5.2. See Section 4
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