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1. Introduction

In the last RAN4#61 meeting, eICIC CSI reporting test methodologies and simulation scenarios were discussed. A contribution [1] about simulation assumptions for evaluating eICIC CQI tests was accepted through email discussion and the corresponding evaluation results would be used to defined R10 eICIC CQI test. In this contribution, we provided the evaluation results for AWGN CQI test based on interference model Alternative 1 [2] and relative proposals.
2. Simulation results and analysis
The simulation assumptions are according to the evaluation framework [1] and FRC is shown in Annex. Alternative 1 [2] is used as the interference model. The simulation still uses the existing CQI test method in Rel-8/9 in AWGN conditions i.e. verify the BLER performance. Due to the interference level is different in ABS and non-ABS subframes, the results of CQI for CSI1 pattern and CQI for CSI2 pattern are given, respectively.
· Measurement for CSI1 pattern
The medians of reported CQI1 for 1 to 15 [2 step] dB SNR range are shown in Table 1a.
Table 1a: The medians of reported CQI for CSI1 pattern
	SNR(dB)
	1
	3
	5
	7
	9
	11
	13
	15

	Index of median CQI1
	6
	7
	8
	10
	10
	11
	12
	13


Table 2a shows the distribution of the reported CQI1 median and +/-1.
Table 2a: Statistics of median CQI and +/-1 for CSI1 pattern
	
	distribution of the reported CQI1

	SNR(dB)
	-1
	0
	+1

	1
	0
	98.45%
	1.55%

	3
	0
	100%
	0

	5
	0
	100%
	0

	7
	0
	100%
	0

	9
	0
	100%
	0

	11
	0
	100%
	0

	13
	0
	100%
	0

	15
	0
	100%
	0


Table 3a shows the BLER performance using the MCS indicated by median CQI1 and +/-1.

Table 3a: BLER of median CQI1 and +/-1
	
	BLER

	SNR (dB)
	-1
	0
	1

	1
	0
	0
	0.7469

	3
	0
	0
	0.9996

	5
	0
	0
	1

	7
	0
	0
	1

	9
	0
	0
	0.9950

	11
	0
	0
	1

	13
	0
	0.0018
	1

	15
	0
	0.0005
	1


· Measurement for CSI2 pattern

The medians of reported CQI2 for 1 to 15 [2 step] SNR range are shown in Table 1b.

Table 1b: The medians of reported CQI for CSI2 pattern
	SNR(dB)
	1
	3
	5
	7
	9
	11
	13
	15

	Index of median CQI2
	-
	-
	-
	5
	6
	6
	7
	8


Table 2b shows the distribution of the reported CQI2 median and +/-1 for 1 to 15[2 step] dB SNR range.
Table 2b: Statistics of median CQI and +/-1 for CSI2 pattern

	
	distribution of the reported CQI2

	SNR(dB)
	-1
	0
	+1

	1
	0
	0
	0

	3
	0
	0
	0

	5
	0
	0
	0

	7
	46.25%
	53.75%
	0

	9
	0
	100%
	0

	11
	0
	100%
	0

	13
	0
	100%
	0

	15
	0
	100%
	0


Table 3b shows the BLER performance using the MCS indicated by median CQI2 and +/-1.

Table 3b: BLER of median CQI2 and +/-1
	
	BLER

	SNR (dB)
	-1
	0
	1

	1
	1
	1
	1

	3
	1
	1
	1

	5
	1
	1
	1

	7
	0
	0.0640
	1

	9
	0
	0
	1

	11
	0
	0
	1

	13
	0
	0
	1

	15
	0
	0
	1


The difference of median CQI results for CSI1 pattern and CSI2 pattern is shown in Table 4.
Table 4: Spread of median CQI1 and CQI2

	SNR(dB)
	1
	3
	5
	7
	9
	11
	13
	15

	CQI1- CQI2
	-
	-
	-
	5
	4
	5
	5
	5


Since the interference model is introduced, the fluctuations of SNR affect the BLER performance seriously. Whenever the SNR increases slightly, the BLER will decline sharply. This will cause the selection of CQI is very sensitive during the test. Therefore, in order to avoid the deviation of CQI selection, the SNR related to CQI index 1~15 at BLER 0.1 point should be more accurate than Rel-8/9.

Proposal1: The SNR related to CQI index 1~15 at BLER 0.1 point should be more accurate than Rel-8/9.
Additionally, from Table 1b~3b we can see that the BLER is 1 and there is no CQI index to be selected in lower SNR of [1, 3, 5] dB. It implies CQI reporting cannot work in non-ABS subframes for higher interference level. This is because the power of dominant macro interference and noise floor is so large that the data in any MCS cannot be demodulated. Hence, the SNR of 1 to 5 dB should not be as the test SNR points for AWGN CQI reporting.

Proposal2: The SNR of 1 to 5 dB should not be as the test SNR points for AWGN CQI reporting.
3. Conclusions

In this contribution, we provided the simulation results for evaluation of eICIC CQI tests based on interference model Alternative 1 [2] as the reference of definition of AWGN CQI test. And according to the results, we proposed:

Proposal1: The SNR related to CQI index 1~15 at BLER 0.1 point should be more accurate than Rel-8/9.

Proposal2: The SNR of 1 to 5 dB should not be as the test SNR points for AWGN CQI reporting.
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Annex A
Annex A.1 Reference measurement channel
Table A.1: Transport format corresponding to each CQI index for 50 PRB allocation single antenna transmission (CRS)

	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.


