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1 Introduction

To verify feasibility of enhanced CSI for NAICS receiver, RAN4 discussed four options for CQI measurement as follows: 

· CQI computed based on LMMSE-IRC

· CQI computed based on LMMSE-IRC+CRS-IC (partial post-NAICS)

· CQI computed based on a semi-static approach (partial post-NAICS)

· CQI computed based on dynamic post NAICS (full post-NAICS)
Based on above options, way forward [1] on CSI reporting was agreed. In this contribution, we provide simulation results for candidate CQI measurement options, and discuss feasibility of enhanced CQI for NAICS receiver.
2 Discussion
In RAN4#74, for CQI measurement for NAICS receiver, two options were mainly discussed;

· Option 1: CQI calculation based on LMMSE-IRC(+CRS-IC)
· Option 2: CQI calculation based on a semi-static approach [2]

And additionally, CQI calculation with OLLA was discussed. 

Figure 1 shows that throughput performance for option 1 and option 2 based CQI measurement with and without OLLA in fixed and full loading traffic for interfering cells. Simulation assumptions are listed in Table 1. 

For OLLA, following OLLA scheme is adopted in link level simulator.

- Target first transmission BLER is 10%, and step size for ACK and NACK is determined by 
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- Up_for_ACK is 0.025dB for ACK

- Down_for_ACK is 0.225dB for NACK
where Down_for_NACK and Up_for_ACK are the step sizes for NACK and ACK, respectively. 
Semi-static based CQI measurement, option 2, is composed of function of SNR and INR value, and does not consider any interference characteristic such as modulation order, RI, TM, traffic loading, and so on. Performance of option 2 without OLLA is slightly higher than that of option 1 without OLLA since CQI of option 2 reflects PDSCH interference cancellation margin. However, if randomized interference model is configured, option 2 cannot guarantee performance since degree of PDSCH interference cancellation depends on interference parameters, and it is difficult to reflect them for CQI measurement time period as shown in Figure 2. If OLLA is considered for CQI measurement, the high performance can be achieved for option 1 and option 2.  
· Observation 1: Option 2 without OLLA cannot guarantee performance under dynamic interference condition such as various modulation, RI, and traffic load.

· Observation 2: High performance can be achieved for option 1 and option 2 with OLLA. 
Based on observations, enhanced CQI measurement for NAICS receiver is infeasible. 

· Proposal 1: For NAICS CSI, option 1 with OLLA can be considered.

· Proposal 2: send LS to RAN1 that enhanced CQI for NAICS receiver is infeasible.
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Figure 1 Throughput performance with full loading for interfering cell for option 1 and option 2
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Figure 2. Throughput performance with low loading for interfering cell for option 2
3 Conclusion 
In this contribution, we provide simulation result for NAICS CQI performance and our view on CQI measurement method. Based on our simulation results, we observe
· Observation 1: Option 2 without OLLA cannot guarantee performance under dynamic interference condition such as various modulation, RI, and traffic load.

· Observation 2: High performance can be achieved for option 1 and option 2 with OLLA. 

From above observations, we propose
· Proposal 1: For NAICS CSI, option 1 with OLLA can be considered.

· Proposal 2: send LS to RAN1 that enhanced CQI for NAICS receiver is infeasible.
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5 Annex

Table 1 Simulation assumption for CSI performance
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

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

	INR
	dB
	N/A
	13.91
	3.34

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	1
	6

	Number of control OFDM symbols
	
	3
	3
	3

	PDSCH transmission mode
	
	4
	4
	4

	Interference model
	
	N/A
	Fixed for full traffic
	Fixed for full traffic

	
	
	
	Random for low traffic 
	Random for low traffic

	MCS
	
	
	5 for fixed interference
	5 for fixed interference

	Rank
	
	1
	1
	1

	Reporting periodicity
	msec
	5
	
	

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