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1 Introduction
In 3GPP RAN#63 meeting, it was decided that study item on NAICS is finalized with TR 36.866 v2.0.0 [1] approved and a new WI on NAICS for LTE will start from RAN1#76bis and RAN4#70bis meetings [2]. According to TR 36.866 and the WID, the main discussion in RAN1#76bis would be as follows:
· To decide on the final higher-layer signalled parameters starting from the candidate transmission parameters which were identified in the study item conclusion in RAN1
· Investigate CSI enhancements for NAICS receivers; if necessary specify the identified enhancements
Focussing on the second RAN1 discussion point above, this contribution presents Samsung’s view on CSI enhancement for NAICS receivers. 

2 Discussion on CSI Enhancement for NAICS
During discussion on RAN1 conclusion of NAICS SI, a concern that NAICS receivers based on blind detection could violate the CQI definition in the current spec was raised. The relevant sentence in TR 36.213 regarding CQI definition is captured below:

CQI definition:

Based on an unrestricted observation interval in time and frequency, the UE shall derive for each CQI value reported in uplink subframe n the highest CQI index between 1 and 15 in Table 7.2.3-1 which satisfies the following condition, or CQI index 0 if CQI index 1 does not satisfy the condition:

· A single PDSCH transport block with a combination of modulation scheme and transport block size corresponding to the CQI index, and occupying a group of downlink physical resource blocks termed the CSI reference resource, could be received with a transport block error probability not exceeding 0.1. 

Addressing the concern on CQI calculation, we provide evaluation results that show BLER convergence to 0.1 for the following two receivers in Figure 1:
1. MMSE-IRC receiver:

2. SLML receiver with blind detection of RI, PMI, modulation order (MO)

For both two receivers, CQI is calculated based on the closed-expression for post-processing SINR of MMSE-IRC receiver. Also outer-loop rate control (OLRC) is employed.
In the evaluation, the following assumptions are made:
· TM 4 for both serving cell and interference cell
· CRS information (FeICIC parameters) is provided via RRC signaling
· Interference profiles: SNR = 6dB, INR1 = 7.73dB, INR2 = 2.68dB
Further detailed evaluation assumptions are provided in Annex.
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Figure 1: BLER convergence under INR1 = 7.73dB, INR2=2.68dB
Based on the evaluation results in Figure 1, it is observed that the characteristic of BLER convergence for SLML receiver is similar to that of MMSE-IRC receiver. In other words, the same mechanism for CQI generation as MMSE-IRC receiver could provide a similar BLER convergence even in case of SLML receiver due to OLRC which can well compensate the performance gap when using MMSE-IRC for CQI estimation in SLML receiver. Therefore, we believe that any special treatment for NAICS receivers in terms of CSI enhancement would not be needed in Rel-12.
Observation: Any special treatment for NAICS receivers in terms of CSI enhancement would not be needed in Rel-12
3 Conclusions
This contribution presents evaluation results that show BLER convergence to 0.1 for MMSE-IRC receiver and SLML receiver addressing the concern that NAICS receivers based on blind detection could violate the CQI definition in the current spec. Based on the evaluation results, it is observed that
Observation: Any special treatment for NAICS receivers in terms of CSI enhancement would not be needed in Rel-12
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Annex
Evaluation assumptions for Figure 1 are given in Table 1.

Table 1: Simulation Assumptions
	Parameter
	Value

	System bandwidth
	10 MHz

	RB allocation
	6

	Cell ID
	[0, 6, 1]

	Transmission mode on Serving cell
	TM4

	Transmission mode on Interference cell
	TM4

	MIMO configuration
	2x2 and low correlation

	Channel model and Doppler frequency for target and interference cells
	EPA 5Hz 
Use different channel seed for between cells

	CRS configuration
	2 CRS ports. 
CRS is colliding between serving cell and interference cells

	PA
	-3dB

	PB
	0dB

	CSI-RS configuration
	None

	Channel Estimation
	CRS-IC

	H-ARQ
	8 HARQ processes

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered


