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1 Introduction

In the last RAN4 #61 meeting, simulation assumptions for evaluating eICIC CQI tests were agreed. And through e-mail reflector, serving cell SNR range to be measured and  interference model were also agreed[1]. This contribution provides the simulation results for evaluating eICIC CQI tests based on these agreed simulation assumptions.
2 Simulation assumptions
Agreed baseline test assumptions for evaluating eICIC CQI tests are shown in Table 2-1. Table 2-2 shows transport format corresponding to each CQI index for 50 PRB allocation single antenna transmission. 
Used interference model is alternative 1 in Table 2-1.

Table2-1:  Initial baseline test assumptions for CQI reporting definition under AWGN conditions for FDD
	Parameter
	　Value

	System bandwidth
	10 MHz

	Cyclic prefix
	Normal

	Transmission mode
	1

	Number of OFDM symbols for PDCCH
	3 symbols per subframe

	Antenna configuration
	1x2, low correlation

	Propagation channel
	AWGN

	Power allocation (ρA,  ρB) 
	0 dB

	Serving cell SNR measured at CRS
	To be simulated for 1 to 15dB [2dB step]

(SNR = Es/Noc2 for interference model alternative 1

SNR= Es/Noc for interference model alternative 3)

	Feedback mode
	PUCCH 1-0

	Physical channel for CQI reporting
	PUCCH Format 2

	PUCCH Report Type
	4

	Reporting periodicity
	NP = 5

	cqi-pmi-ConfigurationIndex
	6

	Frequency error
	0 Hz

	Tx EVM error 
	6%

	Maximal number of HARQ transmission
	1

	Pattern for CSI1 measurements
	[10101010]

	Pattern for CSI2 measurements
	[01010101]

	ABS pattern in interfering cell
	[10101010]

	Interfering cell configuration
	Non-MBFSN ABS with non-colliding RS

	Interference model [2]
	Alternative 1 ( Es_int/Noc2=[6] dB in ABS and Noc3/Noc2=3.2 dB, Noc2/Noc1 = 4 dB) or

Alternative 3 (single level with Es_int/Noc = [6, 8, 10] dB)

Es_int is the dominant interferer power.


Table 2-2: Transport format corresponding to each CQI index for 50 PRB allocation single antenna transmission

	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame
	Actual Code rate 

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	1384
	12600
	0.1117

	2
	QPSK
	0.1172
	0
	1384
	12600
	0.1117

	3
	QPSK
	0.1885
	2
	2216
	12600
	0.1778

	4
	QPSK
	0.3008
	4
	3624
	12600
	0.2895

	5
	QPSK
	0.4385
	6
	5160
	12600
	0.4114

	6
	QPSK
	0.5879
	8
	6968
	12600
	0.5549

	7
	16QAM
	0.3691
	11
	8760
	25200
	0.3486

	8
	16QAM
	0.4785
	13
	11448
	25200
	0.4552

	9
	16QAM
	0.6016
	16
	15264
	25200
	0.6067

	10
	64QAM
	0.4551
	18
	16416
	37800
	0.4349

	11
	64QAM
	0.5537
	21
	21384
	37800
	0.5663

	12
	64QAM
	0.6504
	23
	25456
	37800
	0.6741

	13
	64QAM
	0.7539
	25
	28336
	37800
	0.7503

	14
	64QAM
	0.8525
	27
	31704
	37800
	0.8394

	15
	64QAM
	0.9258
	27
	31704
	37800
	0.8394

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement.


3 Simulation Results 
The simulation results are shown in Table 3-1, Table 3-2, Table 3-3 and Table 3-4. Table 3-1 and Table 3-2 show the distribution of reported CQI values for the SNR in CSI1 and CSI2 respectively, and Table 3-3 and Table 3-4 show the PDSCH BLER corresponding to CSI1 and CSI2 respectively using transport format indicated by the median CQI +x, where x={ -1,0,1}. BLER of PDSCH using reported median CQI+x meets a criteria of CQI test well in both cases of CSI1 and CSI2. In case of SNR of 1dB in CSI2, BLER of median CQI-1(CQI=1) and median CQI(CQI=2) is similar because of having same information bit payload in case of CQI of 1 and CQI of 2. 
Table 3-1: Distribution of reported CQI values in CSI1 (FDD)
	SNR [dB]
	Median CQI
	Distribution of the reported CQI values

	
	
	-2
	-1
	0
	1
	2

	1
	6
	0
	0.005
	0.995
	0
	0

	3
	7
	0
	0
	1
	0
	0

	5
	8
	0
	0
	1
	0
	0

	7
	9
	0
	0
	1
	0
	0

	9
	10
	0
	0
	1
	0
	0

	11
	11
	0
	0
	1
	0
	0

	13
	12
	0
	0
	1
	0
	0

	15
	13
	0
	0.008
	0.992
	0
	0


Table 3-2: Distribution of reported CQI values in CSI2 (FDD)
	SNR [dB]
	Median CQI
	Distribution of the reported CQI values

	
	
	-2
	-1
	0
	1
	2

	1
	2
	0
	0.082
	0.918
	0
	0

	3
	3
	0
	0.240
	0.760
	0
	0

	5
	4
	0
	0.010
	0.990
	0
	0

	7
	5
	0
	0.001
	0.999
	0
	0

	9
	6
	0
	0
	1
	0
	0

	11
	7
	0
	0
	1
	0
	0

	13
	8
	0
	0
	1
	0
	0

	15
	9
	0
	0
	1
	0
	0


Table 3-3: BLER performance results in CSI1 (FDD)
	SNR [dB]
	Median CQI
	PDSCH BLER using TBS indicated by median CQI + x

	
	
	-1
	0
	1

	1
	6
	0
	0.000459 
	0.989450 

	3
	7
	0
	0.000459 
	0.989450 

	5
	8
	0 
	0.020183 
	1

	7
	9
	0
	0.002752 
	0.995872 

	9
	10
	0
	0.000459 
	1

	11
	11
	0
	1
	1

	13
	12
	0.064220 
	1
	1

	15
	13
	0.005963
	1
	1


Table 3-4: BLER performance results in CSI2 (FDD)
	SNR [dB]
	Median CQI
	PDSCH BLER using TBS indicated by median CQI + x

	
	
	-1
	0
	1

	1
	2
	0.244954 
	0.262844 
	0.953670 

	3
	3
	0 
	0.002752 
	1

	5
	4
	0 
	0 
	0.880275 

	7
	5
	0 
	0 
	0.220642 

	9
	6
	0 
	0 
	0.437615 

	11
	7
	0 
	0
	0.288073 

	13
	8
	0 
	0
	1

	15
	9
	0 
	0
	1


From simulation results, observations are as follows.

· Observation 1: Reported median CQI in CSI1 is higher than reported median CQI in CSI2 by 4. 
· Observation 2: BLER of PDSCH corresponding to the reported median CQI+x in CSI1 and CSI2, where x is {-1, 0, 1}, meets the criteria of CQI test well.
4 Conclusions

In this contribution, simulation results for evaluating eICIC CQI tests using CSI1 pattern and CSI2 pattern are provided. Reported median CQI in CSI1 is higher than reported median CQI in CSI2 due to relative low interference. It is suggested these results to be considered for evaluating eICIC CQI tests with other results of interesting companies together.
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