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1. Introduction

In RAN4#62 meeting, the simulation results for evaluation of eICIC CQI test in TM1 were provided by companies. It was indicated that reported CQI mismatch demodulation capability and the test criterion in Rel-8/9 might be not suitable for eICIC CQI. In this contribution, we simulated eICIC AWGN CQI reporting in both TM1 and TM2 and provided some proposals according to corresponding results.
2. Discussion
2.1 TM1 CQI
In the following we show the simulation results for TM1 in interference model Alternative 1. The simulation assumptions are according to contribution [2] and LMMSE receiver was used in simulations.
Table 1 presents the distribution and BLER of the median CQI and +/-1 in ABS subframes.
Table 1 Distribution and BLER of the reported CQI in ABS subframes TM1
	
	Distribution/BLER of the reported CQI

	SNR (dB)
	Index of median CQI
	-1
	0
	1

	1
	6
	0/0
	100%/0
	0/0.7417

	3
	7
	0/0
	100%/0
	0/0.9988

	5
	8
	0/0
	100%/0
	0/1

	7
	9
	0/0
	94.8%/0
	5.2%/0

	9
	10
	0/0
	100%/0
	0/0.9946

	11
	11
	0/0
	100%/0
	0/1

	13
	12
	0/0
	98.1%/0.0158
	1.9%/1

	15
	13
	33.8%/0
	66.2%/1
	0/1


Table 2 presents the distribution and BLER of the median CQI and +/-1 in non-ABS subframes.

Table 2 Distribution and BLER of the reported CQI in non-ABS subframes TM1
	
	Distribution/BLER of the reported CQI

	SNR (dB)
	Index of median CQI
	-1
	0
	1

	1
	3
	0/0
	100%/0.1433
	0/1

	3
	4
	0/0
	98%/0.0012
	2%/1

	5
	5
	0/0
	97%/0
	3%/1

	7
	6
	0/0
	96%/0
	4%/1

	9
	7
	0/0
	79%/0
	21%/1

	11
	8
	0/0
	100%/0
	0/1

	13
	9
	0/0
	51%/0
	49%/0.9979

	15
	10
	0/0
	100%/0
	0/1


As can be known from Table 1, the BLER of median CQI and +/- 1 are all 0 at the point of 7dB SNR in ABS subfames. One reason for this is two different noise levels in ABS subframes. The noise level Noc2 in OFDM symbols with CRS is higher while the noise level Noc1 in OFDM symbols without CRS is lower. And channel status information is estimated based on the higher noise level, so the reported CQI is underestimated. Although dominant macro CRS interference will cause the performance degradation, this underestimation is not sufficient to be balanced. Another reason is the large span between two test SNR. Hence, BLER criterion in Rel-8/9 is not suitable for eICIC CQI test using TM1.
2.2 TM2 CQI
In the following we show the simulation results for TM2 in interference model Alternative 1. 2x2 antenna configuration with low correlation and transmit diversity was used in simulations. Other simulation assumptions are same with TM1.
Table 3 presents the distribution and BLER of the median CQI and +/-1 in ABS subframes.

Table 3 Distribution and BLER of the reported CQI in ABS subframes TM2
	
	Distribution/BLER of the reported CQI

	SNR (dB)
	Index of median CQI
	-1
	0
	1

	1
	6
	0/0
	100%/0.9988
	0/1

	3
	7
	0/0
	100%/0.9523
	0/1

	5
	8
	0/0
	100%/0.9567
	0/1

	7
	9
	0/0
	100%/0.0288
	0/1

	9
	10
	0/0
	100%/0
	0/1

	11
	11
	0/0
	91.4%/0.2863
	8.6%/1

	13
	12
	0/0
	100%/0.2925
	0/1

	15
	13
	0/0
	95%/1
	5%/1


Table 4 presents the distribution and BLER of the median CQI and +/-1 in non-ABS subframes.

Table 4 Distribution and BLER of the reported CQI in non-ABS subframes TM2
	
	Distribution/BLER of the reported CQI

	SNR (dB)
	Index of median CQI
	-1
	0
	1

	1
	2
	0/1
	76%/1
	24%/1

	3
	3
	0/0.9862
	95.8%/1
	4.2%/1

	5
	4
	0/0.7628
	97%/1
	3%/1

	7
	5
	0/0.3582
	99.9%/1
	0.1%/1

	9
	6
	0/0.0035
	100%/1
	0/1

	11
	7
	0/0
	100%/1
	0/1

	13
	8
	0/0
	100%/1
	0/1

	15
	9
	0/0
	100%/1
	0/1


From Table 3, BLER of median CQI is large and reported CQI mismatches demodulation capabilities of link in the simulation results in ABS subframes. But we can see that BLER of median CQI is more than 0.1 and BLER of median CQI-1 is less than 0.1 at SNR of [1, 3, 5, 11, 13, 15] dB. BLER of median CQI is less than 0.1 and BLER of median CQI+1 is more than 0.1 at SNR of [7, 9] dB. So these BLER meet AWGN CQI test criterion in Rel-8/9. 
From Table 4, BLER of median CQI-1 is more than 0.1 in lower SNR of [1 3 5 7] dB in the simulation results for non-ABS subframes. That cannot satisfy BLER criterion in Rel-8/9. For this issue, we propose CQI for BLER statistics are set as reported CQI with a unit of offset to the lower MCS level. In other words, a new group of CQI ((median CQI and +/-1)-1) can be used to count BLER in non-ABS subframes. Thus, BLER would satisfy Rel-8/9 test criterion. And the redefinition of BLER criterion for eICIC CQI test would also be avoided.

Proposal1: AWGN CQI test criterion in Rel-8/9 can be reused for TM2.
Proposal2: It is appropriate to count the BLER of (median CQI and +/-1)-1 in non-ABS subframes for TM2.
In the simulation results for TM2, from Table 4 we can see that index of reported median CQI are 2 and 3 at SNR of [1, 3] dB in non-ABS subframes. But the BLER of median CQI and +/-1 are all approximately 1. It indicates that the data in any MCS cannot be demodulated accurately. This is because there is very strong interference in low SNR range and MRC has on interference suppression capabilities in AWGN channel. Therefore, the SNR of 1 to 3 dB should not be as the test SNR points for TM2.
Proposal3: The SNR of 1 to 3 dB should not be as the test SNR points for TM2.
In addition, CQI difference between ABS and non-ABS subframes is sufficient to meet the test requirements. The value of this difference is defined as one of test criterion for eICIC CQI reporting. It might be obtained through alignment results from companies under baseline receiver.
Proposal4: The criterion of CQI difference between ABS and non-ABS subframes might be defined through alignment results from companies under baseline receiver.
3. Conclusions

In this contribution, we simulated eICIC AWGN CQI reporting for both TM1 and TM2. Based on these results, we provided corresponding proposals as following.
Proposal1: AWGN CQI test criterion in Rel-8/9 can be reused for TM2.
Proposal2: It is appropriate to count the BLER of (median CQI and +/-1)-1 in non-ABS subframes for TM2.

Proposal3: The SNR of 1 to 3 dB should not be as the test SNR points for TM2.

Proposal4: The criterion of CQI difference between ABS and non-ABS subframes might be defined through alignment results from companies under baseline receiver.
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