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1. Introduction

In RAN4#67 meeting, the way forward for FeICIC CSI tests was agreed. The test method of CSI reporting needs to be further discussed. In this contribution, we provide the relevant simulation and analysis for AWGN CQI and RI tests. And according to the simulation results, our proposals are presented.
2. AWGN CQI tests
Based on the conclusions about AWGN CQI in last meeting, the simulation results are given as following.
Table 1 Simulation results for AWGN CQI in ABS
	SNR(dB)
	Index of median CQI
	Percentage of reported CQI within [median CQI-1, median CQI+1]
	BLER of median CQI and +/-1

	
	
	
	-1
	0
	1

	5
	8
	100%
	0
	0
	1

	6
	8
	100%
	0
	0
	0.9994

	7
	9
	100%
	0
	0.0028
	1

	8
	9
	100%
	0
	0
	1

	9
	9
	100%
	0
	0
	0.9998

	11
	10
	100%
	0
	0.0025
	1

	12
	10
	100%
	0
	0
	1

	13
	10
	100%
	0
	0
	0.9075

	14
	10
	100%
	0
	0
	0.3706

	15
	10
	100%
	0
	0
	0.06

	16
	11
	100%
	0
	0.0055
	1


Table 2 Simulation results for AWGN CQI in non-ABS, without CRS IC
	SNR(dB)
	Index of median CQI
	Percentage of reported CQI within [median CQI-1, median CQI+1]
	BLER of median CQI and +/-1

	
	
	
	-1
	0
	1

	11
	5
	100%
	1
	1
	1

	12
	5
	100%
	0.8121
	1
	1

	13
	5
	100%
	0
	1
	1

	14
	6
	100%
	0.0045
	1
	1

	15
	6
	100%
	0
	1
	1

	16
	7
	100%
	0.0002
	1
	1


Table 3 Simulation results for AWGN CQI in non-ABS, with CRS IC
	SNR(dB)
	Index of median CQI
	Percentage of reported CQI within [median CQI-1, median CQI+1]
	BLER of median CQI and +/-1

	
	
	
	-1
	0
	1

	11
	6
	100%
	0.2059
	1
	1

	12
	6
	100%
	0
	1
	1

	13
	6
	100%
	0
	0.7146
	1

	14
	7
	100%
	0
	0.0009
	1

	15
	7
	100%
	0
	1
	1

	16
	7
	100%
	0
	0.6564
	1


According to the statistics for AWGN CQI reporting, it could be observed that:

Observation 1: The values of reported CQI in ABS and in non-ABS are both within the range of [median CQI-1, median CQI+1] 100% of the time.
Observation 2: BLER criterion can be applied at most SNR points in ABS and non-ABS for AWGN CQI.

Observation 3: The value of delta CQI is 3~4 within high SNR scope [11, 16] dB using CRS IC in both ABS and non-ABS.
In ABS subframes, the time-frequency resource of serving cell suffers the CRS interference from two aggressor cells. CRS REs and a small amount of data REs are impacted by colliding aggressor CRS and non-colliding aggressor CRS respectively, while more data REs are not interfered. When CRS IC is working in the scope of low SNR, interference is suppressed significantly. The channel condition estimated using CRS REs approaches to data REs, so the reported CQI is matched. But since the interference power decreases as SNR increases, the performance of CRS IC deteriorates gradually. When CRS IC is working at high SNR, interference can not be eliminated effectively. This will seriously impact the accuracy of channel estimation so that the lower CQI is reported. It is probable BLER criterion is not fulfilled. From table 1 we can see, in our simulation results, CQI reporting can not pass the test at the point of SNR 15dB. Therefore, we propose to use Es/Noc2=6dB and 7dB for test 1 and Es/Noc2=13dB and 14dB for test 2 for AWGN CQI.
Proposal1: For AWGN CQI test 1, use Es/Noc2= (6, 7) dB in ABS.

In non-ABS subframes, all the CRS REs and data REs of serving cell are interfered by the aggressor signals. Table 2 and table 3 give the statistics of CQI reporting in non-ABS with CRS IC and without CRS IC, respectively. For no CRS-IC, CRS REs and data REs suffer the same degree of interference. The receiver reports the lower CQI. But the demodulation BLER of median CQI and +/-1 is still high because of the poor interference suppression capacity of baseline receiver. For CRS-IC, although the receiver reports the higher CQI, the BLER of median CQI and median CQI-1 is lower than that with no CRS-IC due to the effect of CRS interference cancelling. Compared the simulation results with CRS IC and without CRS IC, it is seen that CQI reporting with CRS IC is more suitable for BLER criterion in Rel-8 and eICIC. And the original BLER criterion can be fulfilled at the points of SNR 12~16dB. Hence, it is not needed to define new test metrics for AWGN CQI for FeICIC.
Proposal2: CRS-IC should be used in non-ABS for AWGN CQI tests.
Proposal3: Either BLER or delta CQI can be used as a test metric for AWGN CQI tests.
In addition, based on these simulation results for ABS and non-ABS, we propose to use Es/Noc2=13dB and 14dB for test 2 for AWGN CQI.

Proposal4: For AWGN CQI test 2, use Es/Noc2= (13, 14) dB in ABS and non-ABS.

3. RI tests
In Rel-8, RI reporting is defined as three tests: 
· Test 1(Gamma2 at low SNR with low correlation);

· Test 2(Gamma1 at high SNR with low correlation);

· Test 3(Gamma1 at high SNR with high correlation)
In Rel-10 eICIC, since the ratio of the throughput of follow RI and fixed RI-2 at low SNR with low correlation is not stable, the test metric of Test 1 is defined as gamma1. And due to the poor performance of follow RI under high correlation, Test 3 is not introduced. Hence, RI reporting for eICIC is defined as two tests:
· Test 1(Gamma1 at low SNR with low correlation);

· Test 2(Gamma1 at high SNR with low correlation)
In order to investigate the value of gamma1 and gamma2, we present the following simulation results. 

Figure 1 shows the value curves of gamma1 and gamma2 with low correlation. 
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Figure 1 Value of gamma1 and gamma2 with low correlation
Figure 2 shows the value curves of gamma1 and gamma2 with high correlation.
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Figure 2 Value of gamma1 and gamma2 with high correlation

From Figure 1 and Figure 2, it could be observed that:

Observation 4: For RI test 1 (low correlation, low SNR), gamma1 and gamma2 can both match the requirements.
Observation 5: For RI test 2 (low correlation, high SNR), gamma1 can be still used as the test metric.

Observation 6: For RI test 3 (high correlation, high SNR), gamma2 performs the more stable gain of follow RI.

Therefore, test 1, test 2 and test 3 could be used for FeICIC RI tests. And the corresponding test metrics are gamma2 for test 1, gamma1 for test 2 and gamma2 for test 3.
Proposal5: Define test 1 with gamma2, test 2 with gamma1 and test 3 with gamma2 for FeICIC RI tests.
4. Conclusions
In this contribution, we give the simulation results and analysis for FeICIC CSI tests to define the test method. And according to these results and analysis, the relevant observations and proposals are summarized as following:
Observation 1: The values of reported CQI in ABS and in non-ABS are both within the range of [median CQI-1, median CQI+1] 100% of the time.

Observation 2: BLER criterion can be applied at most SNR points in ABS and non-ABS for AWGN CQI.

Observation 3: The value of delta CQI is 3~4 within high SNR scope [11, 16] dB using CRS IC in both ABS and non-ABS.
Observation 4: For RI test 1 (low correlation, low SNR), gamma1 and gamma2 can both match the requirements.

Observation 5: For RI test 2 (low correlation, high SNR), gamma1 can be still used as the test metric.

Observation 6: For RI test 3 (high correlation, high SNR), gamma2 performs the more stable gain of follow RI.

Proposal1: For AWGN CQI test 1, use Es/Noc2= (6, 7) dB in ABS.

Proposal2: CRS-IC should be used in non-ABS for AWGN CQI tests.

Proposal3: Either BLER or delta CQI can be used as a test metric for AWGN CQI tests.
Proposal4: For AWGN CQI test 2, use Es/Noc2= (13, 14) dB in ABS and non-ABS.
Proposal5: Define test 1 with gamma2, test 2 with gamma1 and test 3 with gamma2 for FeICIC RI tests.
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