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1. Introduction
In the last meeting RAN4 discussed several options in [1] for CQI computation including:
Option 1: CQI computed based on LMMSE-IRC

Option 2: CQI computed based on LMMSE-IRC+CRS-IC (partial post-NAICS)
Option 3: CQI computed based on a semi-static approach (partial post-NAICS) 
Option 4: CQI computed based on dynamic post NAICS (full post-NAICS)
Now RAN4 is investigating the feasibility to define the CSI test cases. Clearly in the newly defined tests we have to see significant gain to differentiate Rel-12 NAICS UEs; otherwise we don’t need to define anything while the existing test cases already the baseline CSI performance. 
Proposal: Define new test cases only if the assumptions specified to derive CSI can lead to significant gain.  
Among these options, option 4 is not feasible from our view as we had demonstrated in [2]. In this paper we provide simulation results corresponding to the first two options for CSI reporting for Rel-12 NAICS. 

Before presenting the results, here we explain how we work on option 2. Since the transmission parameters of NC’s PDSCH change dynamically unlike CRS, it is not suitable to predict the NAICS gain based on measurement on CRS REs where CRS-IC is applied. Thus when deriving CQI with option 2, we take a conservative approach that assuming the PDSCH signals of neighbouring cells are always present.  In this way, the impact of CRS-IC to CSI reporting is the improvement on the quality of channel estimation and noise estimation. 

2. Performance Comparison
In this work we present the close-loop performance in the environments following interference setup below:

· TM4/4/4 for serving cell, I1 and I2
· High INR (I1/Noc=13.91 dB and I2/Noc=3.34 dB); cell-ID for I1 is 6 and cell-ID for I2 is 0
· The precoders of I1 and I2 are randomly selected for each subframe 
· I1 and I2 are fixed to MCS=5 and RI=1.

For the serving cell, the selection of RI, PMI, and MCS follows UE’s CSI reporting. 
Five cases are studied here: 

(1) MMSE-IRC on demod and IRC receiver on CQI (pre-NAICS CQI)

(2) MMSE-IRC+CRS-IC on demod and IRC receiver on CQI

(3) MMSE-IRC+CRS-IC on demod and CRS-IC+IRC receiver on CQI (partial post NAICS CQI)

(4) NAICS receiver on demod and pre-NAICS CQI

(5) NAICS receiver on demod and partial-post NAICS CQI

[image: image1.png]16

14

12

10

12

14

16

18 20

—4—MMSE-IRC, no CRS-IC

=®—=MMSE-IRC+CRSIC_demod

—#—MMSE-
IRC+CRSIC_demod+partial
post NAICS CSI

—#—NAICS receiver+pre-NAICS
csl

—#—=NAICS receiver+partial post
NAICS CS|





Figure 1 Performance results for RI=1 and MCS=5 on NCs
Comparing the simulation results, case 2 vs. case3 and case 4 vs. case 5, we observe that option 1 and option 2 lead to similar performance for either IRC-based demodulation or RML-based demodulation. One possible reason for no gain may be that the precision of CQI in terms of SNR is about 2dB, and usually more accurate channel/noise measurement does not lead to difference in terms of CQI value. Another reason is the feedback delay. The reported CQI value is used by eNB after more than 4ms. Such delay further weakens the gain of the CRS-IC CSI to throughput. 
Observation: Deriving CSI with and without CRS-IC both demonstrate the NAICS performance gains
3. Conclusions

In this paper, we evaluated the impact of CRS-IC on deriving CSI report. Based on the simulation results, we have the following observation and proposal: 
Observation: Deriving CSI with and without CRS-IC both demonstrate the NAICS performance gains
Appendix 
Simulation Parameters
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
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	dB
	-3
	-3
	-3
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	dB
	-3 
	-3
	-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
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at antenna port
	dBm/15kHz
	-98
	N/A
	N/A

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	6
	1

	Number of control OFDM symbols
	
	3
	3
	3

	PDSCH transmission mode
	
	4
	4
	4

	MCS
	
	Follow CSI
	5
	5

	PMI
	
	Wideband PMI; Follow CSI 
	Wideband PMI random per TTI
	Wideband PMI random per TTI

	Rank
	
	Follow CSI
	1
	1

	CSI-RS
	
	N/A
	N/A
	N/A
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