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1 Introduction

For NAICS demodulation performance requirement, many test cases were discussed in last RAN4 meeting and e-mail reflector. However, there are still remaining discussion points
· Down selection test cases for NAICS gain and robustness based on simulation results

· Management of control channel interference

· CRS-IC functional test

In this contribution, we provide simulation results based on way forward [1] and e-mail discussion, and discuss remaining issues for NAICS demodulation performance requirement. 

2 Simulation results and discussion
Simulation test cases are listed in Table 1 and Table 2. All simulation results are applied PDCCH power boost for serving cell, and interference PDCCH loading is 50%. Other system parameters are in Table 4.
Table 1 Test cases for CRS based TM
	Test
	TMs
	MCS
	Rank
	Interf. Type
	Colliding
	Test Objective

	1a
	TM2/2/2
	8/5/5
	1 / 1 / 1
	Fixed
	Colliding
	Gain

	1b
	TM2/2/2
	8/rand/rand
	1 / 1 / 1
	Random
	Colliding
	Gain

	2
	TM2/9/9
	5/rand/rand
	1/rand/rand
	Random
	Non-colliding
	Robustness

	3a
	TM4/4/4
	8/5/5
	1 / 1 / 1
	Fixed
	Colliding
	Gain

	3b
	TM4/4/4
	8/rand/rand
	1/rand/rand
	Random
	Colliding
	Gain

	4a
	TM4/9/9
	8/5/5
	1 / 1 / 1
	Fixed
	Colliding
	Gain

	4b
	TM4/9/9
	8/rand/rand
	1/rand/rand
	Random
	Colliding
	Gain

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


Table 2 Test cases for DMRS based TM
	Test
	TMs
	MCS
	Rank
	Interf. Type
	Colliding
	Test Objective

	6a
	TM9/9/9
	8/5/5
	1/rand/rand
	Fixed
	Non-colliding
	Gain

	6b
	TM9/9/9
	8/rand/rand
	1/rand/rand
	Random
	Non-colliding
	Gain

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

	8
	TM9/3/3
	5/rand/rand
	1/rand/rand
	Random
	Non-colliding
	Robustness


The performance metric (SINR at 70 and 85%-tile max throughput) and gain for test cases are summarized in Table 3, Figure 2~Figure 8 for simulation result graphs are in Annex.
Table 3 SINR at 70 and 85%-tile and NAICS receiver gain vs. IRC receiver
	Test
	MCS
	@ 70% max Tput
	@ 85% max Tput

	
	
	SINR [dB]
	Gain [dB]
	SINR [dB]
	Gain [dB]

	1a
	5
	-11.65
	5.37
	-9.96
	5.59

	
	8
	-7.49
	4.18
	-5.02
	3.79

	1b
	5
	-11.49
	4.90
	-9.72
	5.10

	
	8
	-7.57
	4.03
	-5.50
	4.15

	3a
	5
	-11.19
	6.01
	-8.72
	6.01

	
	8
	-7.04
	4.94
	-3.86
	4.39

	3b
	5
	-9.47
	4.02
	-6.84
	3.84

	
	8
	-5.16
	2.81
	-2.17
	2.43

	4a
	5
	-11.19
	6.00
	-8.82
	6.09

	
	8
	-7.10
	5.06
	-4.25
	4.83

	4b
	5
	-9.00
	3.54
	-6.47
	3.41

	
	8
	-4.76
	2.45
	-2.00
	2.30

	6a
	8
	-5.31
	3.17
	-2.46
	3.12

	6b
	8
	-3.66
	2.40
	-0.75
	2.38


· Observation 1: Considering SINR point for performance requirement, 85%-tile max throughput is reasonable than 70%-tile max throughput with MCS 8 for serving cell in most test cases.
· Observation 2: For NAICS performance gain, MCS8 for serving cell has smaller gain than MCS5 for serving cell, but it has more than 2dB NAICS gain.
· Observation 3: To verify NAICS performance gain, randomized interference model can be used considering SINR point and NAICS gain. 

Based on observations, to verify NAICS performance gain, test cases can be considered as following proposals:
· Proposal 1: Test metric should be considered by SINR at 85%-tile max throughput.

· Proposal 2: MCS 8 for serving cell can be used.

· Proposal 3: For down selection of test cases, test 1b, 3b, 4b, and 6b is reasonable. 
For robustness test, one test case is suitable to reduce test cases for NAICS WI. Based on simulation results Figure 9 and Figure 10, NAICS receiver has lower performance than IRC receiver for test 2, 5, 7 and 8. Considering loss gain for NAICS receiver, test 7 is reasonable. 
· Proposal 4: For robustness test, one test case, test 7, can be considered. 

Figure 1 shows NAICS performance with and without CRS-IC function. Simulation assumption is based on test 6a. Performance difference between with CRS-IC and without CRS-IC is about 4dB. Therefore, for CRS-IC functional test, test 6a simulation assumption can be considered. 
· Proposal 5: To verify CRS-IC operation in NAICS receiver, test 6a based simulation assumption can be considered. 
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Figure 1 Performance for CRS-IC functional test
3 Conclusion 
In this contribution, we provide simulation results for agreed test cases. Based on simulation results, we observe 

·  Observation 1: Considering SINR point for performance requirement, 85%-tile max throughput is reasonable than 70%-tile max throughput with MCS 8 for serving cell in most test cases.

· Observation 2: For NAICS performance gain, MCS8 for serving cell has smaller gain than MCS5 for serving cell, but it has more than 2dB NAICS gain.

· Observation 3: To verify NAICS performance gain, randomized interference model can be used considering SINR point and NAICS gain. 

For final test cases for NAICS demodulation performance, we propose
· Proposal 1: Test metric should be considered by SINR at 85%-tile max throughput.

· Proposal 2: MCS 8 for serving cell can be used.

· Proposal 3: For down selection of test cases, test 1b, 3b, 4b, and 6b is reasonable. 

· Proposal 4: For robustness test, one test case, test 7, can be considered. 

· Proposal 5: To verify CRS-IC operation in NAICS receiver, test 6a based simulation assumption can be considered. 

4 Reference
[1] R4-151109, “Way Forward on NAICS Performance”, MediaTek, Qualcomm, Huawei.
5 Annex

Table 4 base system parameters for simulation
	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

	
오류! 편집 중 필드 코드에서는 개체를 만들 수 없습니다.at antenna port
	dBm/15kHz
	-98
	N/A
	N/A

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	CSI-RS
	
	For DMRS TM

	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 3:   Other parameters are in Table 1 and Table 2 for each test case.


Simulation results for NAICS gain test
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Figure 2 Throughput performance for Test 1a with MCS 5 and 8
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Figure 3 Throughput performance for Test 1b with MCS 5 and 8
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Figure 4 Throughput performance for Test 3a with MCS 5 and 8
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Figure 5 Throughput performance for Test 3b with MCS 5 and 8
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Figure 6 Throughput performance for Test 4a with MCS 5 and 8
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Figure 7 Throughput performance for Test 4b with MCS 5 and 8
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Figure 8 Throughput performance for Test 6a and 6b with and 8
Simulation results for NAICS robustness test
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Figure 9 Throughput performance for Test 2 and 5 with MCS 5
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Figure 10 Throughput performance for Test 7 and 8 with MCS 8
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