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1 Introduction

In last RAN4 meeting, test scenario and initial simulation alignment for NAICS performance requirement were discussed, and there were some agreements as follows [1]:
· Use the same interference scenarios and profiles that are agreed till now. Narrow down the interference profile. Consider additional scenarios if necessary.
· Set up test cases for FDD in the first phase and for TDD in the second phase. TDD tests will be introduced
· Practical case from beginning same as CoMP or feICIC (to be finalized later on the 2 interfering cells), specific test case setup will be discussed in a later stage.

· Assume perfect PDCCH decoding under medium and low interference level in simulations. Simulation under high interference level need to ensure the PDCCH impact to PDSCH is minimized (solution TBD).
· Based on all UE vendors and operator inputs, down select to R-ML and SLIC for 2CRS ports for demodulation performance definition. CSI performance definition for receiver types are for further discussion. Receiver type for 4 CRS port support will be discussed further. E-MMSE-IRC performance results could also be submitted separately for consideration.

· The SNR of 70% throughput of the maximum throughput is compared in simulation alignment. The SNR at this point is the final metric to use for demod requirements.

In this contribution, we discuss remaining issues of test scenario for NAICS performance requirement and provide initial simulation results for NAICS performance alignment based on WF [2] which was noted in last meeting.
2 Discussion on Test Scenario
Based on WID [1] of NAICS, considerations to define performance requirement for NAICS receiver are as follows:

· Define unified performance requirement for NAICS receiver
· Ensure no performance loss compared to LMMSE-IRC receiver in all interference PDSCH scenarios
In this section, we discuss two points of verification for NAICS receiver gain and robustness. 
2.1 Performance Gain for NAICS Receiver 

In general, NAICS performance gain can be achieved in high interference power condition, and can easily distinguish performance of NAICS and baseline receiver in most test scenarios. When high interference power is configured, since PDCCH decoding performance of serving cell is affected by control channel of interfering cell, PDSCH performance of NAICS receivers seriously degraded. However, for PDSCH performance requirement, PDCCH decoding impact can be minimized by using low loading control channel of interfering cell as the proposal of [4]. Therefore, to define performance gain for NAICS receiver, high interference power can be configured. 
· Proposal 1: Use high interference profile for verification of NAICS performance gain.
Targeted network deployment scenarios for NAICS are homogeneous and heterogeneous networks. In general, dominant interfering cell has non-colliding CRS with serving cell in homogeneous network, and in heterogeneous network, dominant interfering cell could have colliding CRS with serving cell. NAICS receiver can achieve reasonable performance gain for colliding and non-colliding CRS scenarios under CRS based transmission mode in high INR [3]. Therefore, considering both network scenarios, colliding and non-colliding CRS scenarios should be considered for verification of NAICS performance gain. 

· Proposal 2: Both colliding and non-colliding CRS network scenarios should be considered for NAICS performance requirement.

NAICS receiver blindly detects various TMs for interference PDSCH, and for NAICS performance requirement, TMs need to be narrowed for typical case such as TM4 and TM9 represented by CRS and DMRS base TM and TM2 used as fallback mode. Although the number of effective layer is four in TM2-TM2 case and current RAN4 agreement is violated which is to limit total layer (serving + interfering) up to 3, total 3 layers can be handled by NAICS receiver among 4 layers, and NAICS performance gain for TM2-TM2 case can be achieved [3][5].
· Proposal 3: TM2 should be used for fallback TM for all TMs, and TM4 and TM9 can be used as representative of CRS and DMRS based TM for performance requirement.

RAN4 agreed that R-ML and SLIC receivers are used for NAICS performance requirement for 2 CRS ports, and FFS is for 4 CRS ports. To unify performance requirement for NAICS receivers, two options to define unified performance requirement with multiple reference receivers can be considered as follows:

· Option 1: Take average performance of both R-ML and SLIC receiver

· Option 2: Take minimum performance between R-ML and SLIC receivers similar to SU-MIMO case

Between the two options, if performance difference between R-ML and SLIC receiver is not large, these are reasonable approaches to unify performance requirement. If noticeable performance gap between receivers is observed, option 2 is reasonable since it is difficult to satisfy both R-ML and SLIC receivers by option 1 based performance requirement.

· Proposal 4: For unified performance requirement, it should take minimum performance between R-ML and SLIC receivers.

2.2 Robustness for NAICS Receiver
To ensure no performance loss compared to LMMSE-IRC receiver, NAICS receiver should consider fallback operation. In some interference scenarios such as low INR and high rank, NAICS receiver has no performance gain in comparison with baseline receiver. Dual decoding capability has been proposed as one possible approach for robust NAICS operations. However, additional decoding process can introduce increased power consumption and complexity in UE implementation perspective. Considering implementation complexity and receiver structures, various approaches for fallback operation to verify robustness NAICS receiver are available. Therefore, to verify the robustness of a NAICS receiver, it is not necessary to mandate specific fallback operation, and NAICS fallback operation should be a UE implementation issue. Then, one worst test case such as non-colliding CRS or low INR condition can be utilized to verify no performance loss compared to LMMSE-IRC receiver. Detail test scenario for robustness needs more investigation for various tests which both R-ML and SLIC receivers have performance loss in comparison with baseline receiver.
· Observation 1: For verification of robustness for NAICS receivers, one worst case such as non-colliding CRS, high MCS level, or low INR condition can be used.
· Observation 2: Need more investigation to find common test case which both R-ML and SLIC receivers have performance loss compared to baseline receiver.

· Proposal 5: NAICS fallback operation should be UE implementation issue.
In some worst test scenario which blind detection reliability cannot be guaranteed, the performance of NAICS receiver ensures no loss compared to baseline IRC receiver. However, if higher-layer signaling from eNB is incorrect, NAICS receiver may introduce performance loss due to wrong parameter detection by incorrect high-layer signaling. Therefore, NAICS performance requirement should be defined under correct higher-layer signaling.
· Proposal 6: NAICS performance requirement should be defined under correct higher-layer signaling from eNB.

3 Simulation Results for Initial Alignment
In this section, we provide initial simulation results for alignment based on WF [2] which was noted. Detail simulation parameters are in Table 6‑6.
· Test 1
	Test
	TMs
	MCS
	Rank
	Antenna Config.
	Interf. Type
	CRS Colliding

	1
	TM4/4/4
	MCS5/5/5
	Rank1/1/1
	2x2
	Fixed
	Colliding
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Figure 3‑1 Throughput performance for Test 1
· Test 2

	Test
	TMs
	MCS
	Rank
	Antenna Config.
	Interf. Type
	CRS Colliding

	2
	TM9/9/9 
	MCS5/14/14
	Rank1/1/1
	2x2
	Fixed
	Non-colliding
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Figure 3‑2 Throughput performance for Test 2
· Test 3

	Test
	TMs
	MCS
	Rank
	Antenna Config.
	Interf. Type
	CRS Colliding

	3
	TM2/2/2 
	MCS5/5/5
	Rank1/1/1
	2x2
	Fixed
	Colliding
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Figure 3‑3 Throughput performance for Test 3
· Test 4

	Test
	TMs
	MCS
	Rank
	Antenna Config.
	Interf. Type
	CRS Colliding

	4
	TM2/3/3 
	MCS5/14/14
	Rank1/2/2
	2x2
	Fixed
	Non-colliding
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Figure 3‑4 Throughput performance for Test 4
· Test 5

	Test
	TMs
	MCS
	Rank
	Antenna Config.
	Interf. Type
	CRS Colliding

	5
	TM9/4/4 
	MCS5/5/5
	Rank1/1/1
	2x2
	Fixed
	Non-colliding
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Figure 3‑5 Throughput performance for Test 5
4 Conclusion 
In this contribution, we provide our views on test scenario to define performance requirement and simulation results for alignment. 
For verification of performance gain, 
· Proposal1: Use high interference profile for verification of NAICS performance gain.

· Proposal 2: Both colliding and non-colliding CRS network scenarios should be considered for NAICS performance requirement.

· Proposal 3: TM2 should be used for fallback TM for all TMs, and TM4 and TM9 can be used as representative of CRS and DMRS based TM for performance requirement.

· Proposal 4: For unified performance requirement, it should take minimum performance between R-ML and SLIC receivers.

For verification of robustness,

· Observation 1: For verification of robustness for NAICS receivers, one worst case such as non-colliding CRS, high MCS level, or low INR condition can be used.
· Observation 2: Need more investigation to find common test case which both R-ML and SLIC receivers have performance loss compared to baseline receiver.
· Proposal 5: NAICS fallback operation should be UE implementation issue.
· Proposal 6: NAICS performance requirement should be defined under correct higher-layer signaling from eNB.
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6 Annex
Simulation is based on Table 6‑6.
Table 6‑6 Simulation assumption
	Parameter
	Unit
	Serving
	Interference 1
	Interference 2

	Channel model
	
	2X2 EPA5 Low

	BWChannel
	MHz
	10
	10
	10

	Cell Id
	
	0
	6
	1

	
	
	
	1
	6

	Medium INR
	dB
	
	7.77
	2.29

	High INR
	
	
	13.91
	3.34

	MCS
	
	5
	5
	5

	
	
	5
	14
	14

	RI
	
	1
	1
	1

	PDSCH allocation
	RB
	12
	12
	12

	BD granularity
	PRB pair
	1
	
	

	CSI-RS configuration
	
	none

	 Number of control 
OFDM symbols
	
	3
	3
	3

	Interference pattern
	
	
	ON
	ON

	Simulation length
	
	20000 sub-frames


