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1 Introduction

In RAN4 #75 meeting, based on the previous agreements on the demodulation test cases, there still were many discussion on some new test requirements and detailed simulation parameters. adhoc minutes [1] capturing the latest agreements was approved, in which the agreed test cases are:

	Test Case #
	TM
	Spec Ref
	MCS
	Cell IDs
	CSI-RS Config
	Antenna Config
	INR

	1
	TM2/2/2
	FDD: 8.2.1.2.5

TDD: 8.2.2.2.5
	[8,9]/rand/rand
	Colliding
	N/A
	2x2
	High

	2
	TM2/9/9
	FDD: 8.2.1.2.6

TDD: 8.2.2.2.6
	[5,8]/rand/rand
	Non-colliding
	non-overlapp
	2x2
	Low

	3
	TM4/4/4
	FDD: 8.2.1.4.1D

TDD: 8.2.2.4.1D
	[8,9]/rand/rand
	Colliding
	N/A
	2x2
	High

	4
	TM4/4/4
	FDD: 8.2.1.4.1E

TDD: 8.2.2.4.1E
	[5,8]/rand/rand
	Non-colliding
	N/A
	2x2
	Low

	5
	TM9/9/9
	FDD: 8.3.1.1C

TDD: 8.3.2.1C
	[8,9]/rand/rand
	Non-colliding
	non-overlapp
	4x2
	High

	6
	TM8/OFF/OFF
	FDD: 8.3.1.1.D

TDD: 8.3.2.1.D
	14/OFF/OFF
	Non-colliding
	N/A
	2x2
	High

	7
	TM8/3/3
	
	[5,8] 
	Non-colliding
	N/A
	2x2
	Low


In this contribution, we would like to provide evaluation results for the approved test cases and discuss the remaining issues.

2 Evaluation on NAICS PDSCH demodulation requirements 
In this section, the evaluation results for each case are provided in terms of different test purposes:
· Gain test
· Robustness tests

· CRS-IC tests

2.1 Gain tests
The gain tests for NAICS demodulation are test-1/test-3/test-5. And the simulation results are shown in figure 1:
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Test 1 TM 2/2/2, 2x2, CRS-colliding, gain test
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Test 3: TM 4/4/4, 2x2, CRS-colliding, gain test
[image: image5.emf]-12 -10 -8 -6 -4 -2 0 2 4 6

0

1

2

3

4

5

SINR (dB)

Throughput (Mbps)

TM9/9/9, high random interference, CRS non-colliding,MCS=8

 

 

NAICS

MMSE-IRC

85%*MaxTP

 [image: image6.emf]-12 -10 -8 -6 -4 -2 0 2 4 6

0

1

2

3

4

5

6

SINR (dB)

Throughput (Mbps)

TM9/9/9, high random interference, CRS non-colliding,MCS=9

 

 

NAICS

MMSE-IRC

85%*MaxTP


Test 5: TM 9/9/9, 2x2, CRS-Non-colliding, gain test

Figure 1 gain test simulating results of NAICS TM2/2/2, TM4/4/4 and TM9/9/9

The SNR values @ 85% maximum-throughput are summarized in Table 1: 
Table 1 Summary of NAICS performance for NAICS gain tests 

	Test
	TMs
	MCS
	SNR @85%MaxTP

With NAICS (dB)
	SINR @85%MaxTP

with NAICS (dB) 
	SINR @85%MaxTP

with MMSE-IRC(dB)
	Gain

(dB)

	1
	TM2/2/2
	8
	9.6844
	-4.75
	-1.6
	3.15

	
	
	9
	10.9844
	-3.45
	-0.27
	3.18

	3
	TM4/4/4
	8
	12.5144
	-1.92
	0.6
	2.52

	
	
	9
	14.0844
	-0.35
	1.75
	2.1

	5
	TM9/9/9
	8
	15.1744
	-0.74
	1.6
	2.34

	
	
	9
	15.5344
	1.1
	2.9
	1.8


2.2 Robustness tests

The robustness tests for NAICS demodulation are test-2/test-4. And the simulation results are shown in figure 2:
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  Test2: TM2/9/9(only IRC)
[image: image9.emf]-6 -4 -2 0 2 4 6 8 10

2

2.5

3

3.5

4

4.5

5

5.5

SINR (dB)

Throughput (Mbps)

TM4/4/4, Low random interference, CRS non-colliding,MCS=8

 

 

NAICS

MMSE-IRC

85%*MaxTP

 [image: image10.emf]-6 -4 -2 0 2 4 6 8 10

2

2.2

2.4

2.6

2.8

3

3.2

3.4

3.6

SINR (dB)

Throughput (Mbps)

TM4/4/4, Low random interference, CRS non-colliding,MCS=5

 

 

NAICS

MMSE-IRC

85%*MaxTP


Test 4: TM4/4/4        
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Test 7: TM8/3/3(IRC only)
Figure 2 Robustness tests simulating results of NAICS

The SNR values @ 85% maximum-throughput are summarized in Table 2: 
Table 2 Summary of NAICS performance for NAICS robustness tests 

	Test
	TMs
	MCS
	SNR @85%MaxTP

With MMSE-IRC (dB)
	SINR @85%MaxTP

with NAICS (dB) 
	SINR @85%MaxTP

with MMSE-IRC(dB)
	Gain

(dB)

	2
	TM2/9/9
	8
	7.0340
	
	0.4
	

	
	
	5
	4.0340
	
	-2.6
	

	4
	TM4/4/4
	8
	9.4340
	2.27
	2.8
	0.53

	
	
	5
	5.9480
	-1.4
	-0.65
	0.75

	7
	TM8/3/3
	8
	6.0840
	
	-0.55
	

	
	
	5
	9.5840
	
	2.95
	


2.3 CRS-IC tests

The CRS-IC tests for NAICS demodulation are test-6. And the simulation results are shown in figure 3:
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Figure 3 CRS-IC tests simulating results of NAICS TM8/OFF/OFF

The SNR values @ 85% maximum-throughput are summarized in Table 3 
Table 3 Summary of NAICS performance for NAICS CRS-IC tests 

	Test
	TMs
	MCS
	SNR @85%MaxTP

With NAICS (dB)
	SINR @85%MaxTP

with NAICS (dB) 
	SINR @85%MaxTP

with MMSE-IRC(dB)
	Gain

(dB)

	5
	TM8/OFF/OFF
	14/OFF/OFF
	9.6144
	-4.82
	0.885
	4.25


3 Discussion on remaining issues 
Based on the discussion in the last meeting, it’s realized there are still some remaining issues for NAICS demodulation requirements, including:
· 4x2 antenna issues for test-5
· the feasibility of test-6
· TM10 test cases

· Detailed configurations for TDD test cases

Regarding the 4x2 antenna issues for test-5, it’s found that 

· The test-5 would required 24 fader when testing in total, which would significant increase the complexity and cost of testing procedure

· Meanwhile, from the NAICS receiver point of view, with the limitation of rank number for both serving and interference, technically there isn’t any difference or benefit between 2x2 and 4x2 for this TM9/9/9 tests.
Considering these, it would be helpful to change the antenna configuration from 4x2 to 2x2 for TM9/9/9 NAICS test. Nevertheless, If some companies have concern on the CSI-RS port number which might affect the NAICS performance, an alternative option could be using 2x2 with 4 CSI-RS port configuration for both serving and interference cell.

Proposal 1: Change the antenna configuration from 4x2 to 2x2 for test-5.
Regarding the feasibility of test-6, as it’s already pointed out by Intel (R4-152783) and Ericsson (R4-152891)  that test-5 is able to justify the correct UE implementation of CRS-IC for NAICS receiver, so from technical point of view, it’s already unnecessary to have test-6.
Background: in RAN4 #74bis meeting, it’s already agreed that:
· Agree to introduce a CRS-IC test at this stage. In the next meeting RAN4 decides to introduce one CRS-IC test if there are sufficient gains from the alignment results. But there are not sufficient gains for the existing test case. 
Considering these, we would like to propose that:

Proposal 2: Remove test-6 if there’s any further test benefit.
4 Conclusion
In this contribution, we provide evaluation results on NAICS demodulation requirements. Based on the analysis on the remaining issues, we propose that:

Proposal 1: Change the antenna configuration from 4x2 to 2x2 for test-5.
Proposal 2: Remove test-6 if there’s any further test benefit.
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