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1. Introduction

In RAN4#63 meeting, the test setups for eICIC CQI reporting were further discussed. Some remaining issues on test metric, transmission mode and channel matrix were resolved [2]. As a result, the simulation assumptions on eICIC static CQI reporting were agreed [1]. 
In this contribution, we provided the simulation results for eICIC CQI reporting and the relevant proposals on the test requirements.
2. Simulation results 

Test 1

For Test 1, the interference levels (ES,I/Noc1, ES,I/Noc2, Noc3/Noc2) are set to (10, 6, 3.2) dB. For the range of SNR values simulated, we tabulated the median CQI and percentage of reported CQI. This is shown in Table 1 and Table 2, for ABS and non-ABS subframe respectively. 
Table 1: Simulation results for ABS (Test 1)
	SNR(dB)
	Index of median CQI
	Percentage of reported CQI

	
	
	

	1
	6
	6(100%)

	3
	7
	7(100%)

	5
	8
	8(100%)

	7
	9
	9(100%)

	9
	10
	10(100%)

	11
	11
	11(89.6%) 12(10.4%)

	13
	12
	12(100%)

	15
	13
	13(95.6%) 14(4.4%)


Table 2: Simulation results for non-ABS (Test 1)

	SNR(dB)
	Index of median CQI
	Percentage of reported CQI
	BLER of median CQI and +/-1

	
	
	
	-1
	0
	1

	1
	2
	2(100%)
	0.3704
	0.3704
	1

	3
	3
	2(3.08%) 3(96.92%)
	0
	0.0009
	1

	5
	4
	4(100%)
	0
	0
	1

	7
	5
	5(100%)
	0
	0
	1

	9
	6
	6(100%)
	0
	0
	1

	11
	7
	7(100%)
	0
	0
	0.9996

	13
	8
	8(99.58%) 9(0.42%)
	0
	0
	0.7987

	15
	9
	9(100%)
	0
	0
	0.9904


For Test 2, there are two interference level settings, we call them Test 2, Option 1 and Test 2, Option 2. 
Test 2, Option 1
For Test 2, Option 1, the interference level (ES,I/Noc1, ES,I/Noc2, Noc3/Noc2) are set to (-2, -6, 3.2) dB. For the range of SNR values simulated, we tabulated the median CQI and percentage of reported CQI. This is shown in Table 3 and Table 4, for ABS and non-ABS subframe respectively. Note that in Table 4, BLER of median CQI and CQI +/- 1 are also provided. 
Table 3: Simulation results for ABS (Test 2, Option 1)
	SNR(dB)
	Index of median CQI
	Percentage of reported CQI

	
	
	

	1
	6
	5(5.44%) 6(94.56%)

	3
	7
	7(100%)

	5
	8
	8(100%)

	7
	9
	9(100%)

	9
	10
	10(100%)

	11
	11
	11(100%)

	13
	12
	12(100%)

	15
	13
	13(100%)


Table 4: Simulation results for non-ABS (Test 2, Option 1)
	SNR(dB)
	Index of median CQI
	Percentage of reported CQI
	BLER of median CQI and +/-1

	
	
	
	-1
	0
	1

	1
	4
	4(100%)
	0
	0
	1

	3
	5
	5(100%)
	0
	0
	1

	5
	6
	6(100%)
	0
	0
	1

	7
	7
	7(100%)
	0
	0
	0.9742

	9
	8
	8(92.92%) 9(7.08%)
	0
	0
	0.35

	11
	9
	9(99.17%) 10(0.83%)
	0
	0
	0.7154

	13
	10
	10(89.83%) 11(10.17%)
	0
	0
	0.2429

	15
	12
	11(1.75%) 12(98.25%)
	0
	0.0033
	1


Test 2, Option 2

For Test 2, Option 2, the interference level (ES,I/Noc1, ES,I/Noc2, Noc3/Noc2) are set to (-12, -12, 0) dB. For the range of SNR values simulated, we tabulated the median CQI and percentage of reported CQI. This is shown in Table 5 and Table 6, for ABS and non-ABS subframe respectively. Note that in Table 6, BLER of median CQI and CQI +/- 1 are also provided. 
Table 5: Simulation results for ABS (Test 2, Option 2)
	SNR(dB)
	Index of median CQI
	Percentage of reported CQI

	
	
	

	1
	6
	5(6.5%) 6(93.5%)

	3
	7
	7(100%)

	5
	8
	8(100%)

	7
	9
	9(100%)

	9
	10
	10(100%)

	11
	11
	11(100%)

	13
	12
	12(100%)

	15
	13
	13(100%)


Table 6: Simulation results for non-ABS (Test 2, Option 2)
	SNR(dB)
	Index of median CQI
	Percentage of reported CQI
	BLER of median CQI and +/-1

	
	
	
	-1
	0
	1

	1
	6
	6(100%)
	0
	0.0004
	1

	3
	7
	7(100%)
	0
	0
	1

	5
	8
	8(100%)
	0
	0
	1

	7
	9
	9(100%)
	0
	0
	1

	9
	10
	10(100%)
	0
	0
	1

	11
	11
	11(100%)
	0
	0
	0.9596

	13
	12
	12(100%)
	0
	0
	1

	15
	13
	13(100%)
	0
	0
	0.9725


By comparing the reported median CQI results for ABS and non-ABS in Table 1 - 6, the CQI difference of ABS and non-ABS for Test 1, Test 2, Option 1 and Option 2 can be produced. This is given in Table 7.

Table 7: CQI difference of ABS and non-ABS
	SNR(dB)
	CQI difference ((CQI)

	
	Test 1
	Test 2, Option 1
	Test 2, Option 2

	1
	4
	2
	0

	3
	4
	2
	0

	5
	4
	2
	0

	7
	4
	2
	0

	9
	4
	2
	0

	11
	4
	2
	0

	13
	4
	2
	0

	15
	4
	1
	0


Based on the simulation results, we can observe that
· Within the ABS subframes, regardless of which interference level is used, the noise power on CRS is constant in serving cell. Hence, from Table 1, 3 and 5, we noticed that the reported median CQI are the same under these three interference level settings.
· For non-ABS subframes, the interference and noise power of Test 1 are largest compared to Test 2, Option 1 and Test 2, Option 2. Therefore, we obtained lowest reported median CQI. When interference setting of Test 2 Option 1 is used, the interference power is smaller and the noise power is consistent with Test 1. The reported median CQI is relatively higher. When interference setting of Test 2 Option 2 is used, the interference and noise power are both the smallest in these three interference settings. So the reported median CQI is the highest among the three tests. 
· Due to the unique setting of interference level of Test 2 Option 2, the reported median CQI in non-ABS subframes and in ABS subframes are the same. From the simulation results, the CQI difference is 4 in Test 1, 1~2 in Test 2 Option 1 and 0 in Test 2 Option 2. It is observed that the (CQI in Test 2 is significantly different form the (CQI in Test 1. 
Based on the observations above, we propose the followings:

As (CQI in Test 2 is significantly different form the (CQI in Test 1, we proposed to use Test 2 interference level settings. 
Proposal 1: It is proposed to use (ES,I/Noc1, ES,I/Noc2, Noc3/Noc2) = (-12, -12, 0) dB 
In Rel-8/9 CQI test, UE is required to pass the requirement at one of two consecutive SNR points [v, v+1] dB. According to the simulation results above, we propose that the test SNR is set as ES/Noc2 = 5dB/6dB and ES/Noc2 = 11dB/12dB.
Proposal 2: It is proposed to set the test SNR as ES/Noc2 = 5dB/6dB and ES/Noc2 = 11dB/12dB.
In addition, according to the current simulation results from companies, the CQI difference of ABS and non-ABS could be within 2~5 CQI classes for Test 1 and 0~1 CQI classes for Test 2.
Proposal 3: (CQI could be within 2~5 CQI classes for Test 1 and 0~1 CQI classes for Test 2. 
3. Conclusions
In this contribution, we provided the simulation results for eICIC CQI test cases, and proposed the following proposals to establish the corresponding test requirements:
Proposal 1: It is proposed to use (ES,I/Noc1, ES,I/Noc2, Noc3/Noc2) = (-12, -12, 0) dB as the interference setting of Test 2.
Proposal 2: It is proposed to set the test SNR as ES/Noc2 = 3dB/4dB and ES/Noc2 = 12dB/13dB.

Proposal 3: (CQI could be within 2~5 CQI classes for Test 1 and 0~1 CQI classes for Test 2.
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