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1 Introduction

In RAN4 #75 meeting, there were many discussions on the CSI requirement for NAICS, some general agreements were achieved, that:

· Agreed Proposal 4: Specify at least one NAICS test for CQI reporting. 
· Agreed Proposal 4a: Test purpose: CQI robustness for NAICS to ensure CQI reporting not worse than MMSE-IRC CQI reporting under non-NAICS favorable condition assuming NAICS receiver is used for demodulation. 
 WF [1] capturing some test setup to down select the options presented to define the CQI robustness test cases was discussed but not approved because further evaluation are needed to justify the feasibility. Still, the test setups in [1] could be treated as starting point. 

So, in this contribution, we would like to provide evaluation and analysis based on WF [1] for NAICS CSI requirements.

2 UE behaviour for NAICS CSI measurement and reporting
Before introducing the CSI requirement for NAICS, it’s important to achieve a consensus on the UE behaviour about how to measure and report the CSI. 

Obviously, a long discussion around the feasibility of NAICS gain in CQI was hold in RAN4, and still there was any conclusion on the feasibility. But most companies would prefer to depend on the UE implementation of whether taking NAICS gain into CQI, and meanwhile the UE implementation of given CQI reporting would not lead to performance degradation compared with legacy CQI reporting.

So, considering these, RAN4 would achieve a clear view on this issue, that:
Proposal 1: MMSE-IRC based CQI reporting is allowed for Rel-12 NAICS, and post-NAICS CQI is not precluded depending on the UE implementation. 
With the common understanding on the UE behavior, it’s implied that the NAICS CSI requirement will allow the UEs with either MMSE-IRC based CQI reporting or post-NAICS CQI to pass the test. 

Proposal 2: The NAICS CQI requirement should allow the NAICS UE with either MMSE-IRC based CQI reporting and post-NAICS CQI to pass. 
3 Discussion and evaluation on CSI requirements 
This section provides the evaluation results and analysis on the feasibility of proposed CSI test in WF [1]. The test parameters and setup are summarized in Table 1.

Table 2 Test parameters and setup for NAICS CSI requirements
	parameters
	Units
	Values

	bandwidth
	MHz
	10

	scheduled frequency resource
	PRB
	50

	Number of control OFDM symbols
	
	2

	PDSCH transmission mode
	
	Test 1: TM4/4/4
Test 2: TM9/9/9

	Antenna configuration
	
	2x2, low

	Propagation channel
	
	EPA5

	CRS port
	
	port 0,1

	CRS configuration
	
	Option 1: CRS-colliding



	scheduled subband
	subframe
	[1,2,3,4,6,7,8,9]

	HARQ configuration
	
	HARQ retransmission off

	CSI feedback mode
	
	PUCCH 1-1

	CodeBookSubsetRestriction bitmap
	
	fixed PMI: 000001

	CQI used for PDSCH transmission
	
	followed wideband CQI

	PMI used for PDSCH transmission
	
	 fixed PMI

	time offset
	us
	0

	frequency offset
	Hz
	0

	interference level
	
	Option 1: Low INRs with 2 interference cells
INR_1 = 3.84dB, INR_2 = 0.74dB

	interference configuration
	
	randomized interference model used for the demodulation test cases


The evaluation results are provided in figures, which include:
· TP1-1: NAICS signaling is configured with NAICS receiver on demod (up to UE implementation) +  NAICS receiver on CQI (up to UE implementation)

· TP3: NAICS signaling is not configured with MMSE-IRC receiver on both demod and CQI (up to UE implementation to perform pure blind detection to get better performance or not) 
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Figure 3 throughput performances of fixed PMI and followed CQI
Based on the evaluation results, it could be observed that:
· With given simulation assumptions, the performance ratio of TP1-1 over TP3 is about 1 depending on the SNR condition. 
So, the proposed test procedure for NAICS CQI is feasible to verify the robustness of NAICS receiver. 
4 Conclusion
In this contribution, we discuss and evaluate the NAICS CQI requirement, and based on our analysis, in terms of UE behaviour of NAICS CSI reporting, we propose that:

Proposal 1: MMSE-IRC based CQI reporting is allowed for Rel-12 NAICS, and post-NAICS CQI is not precluded depending on the UE implementation. 
Proposal 2: The NAICS CQI requirement should allow the NAICS UE with either MMSE-IRC based CQI reporting and post-NAICS CQI to pass. 
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