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1 Introduction
In RAN4#63 meeting, the requirements for CQI feedback test of Rel-10 eICIC were further discussed, with the agreed way forward being captured in [1]. Simulation assumptions of several open issues were finally determined, such as transmission mode, the channel model and test metrics. In this contribution we provide our updated simulation results on the static CQI test case for eICIC.
2 Simulation Assumptions
With the conclusion in [1], it has been agreed to apply the criteria a) BLER in non-ABS and b) (CQI (i.e. difference between reported median CQI in ABS and non-ABS) as performance metrics in the static CQI test. Based on this agreement, (CQI shall be tested under two different settings of interference level in order to verify that (CQI reporting is following the change in interference conditions[2]. The simulation assumptions are summarized in Table 1.
Table 1: Simulation assumptions on CQI test case for eICIC
	Parameter
	Value

	System bandwidth
	10 MHz

	Cyclic prefix
	Normal

	Transmission mode
	TM2 in serving cell 

OCNG TM3 (uncorrelated random 16QAM modulated symbols) in interfering cell

	Number of OFDM symbols for PDCCH
	3 symbols per subframe

	Antenna configuration
	2x2, low correlation

	Propagation channel
	AWGN
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	Power allocation (ρA,  ρB) 
	-3 dB

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

	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

	EVM error 
	6%

	Maximal number of HARQ transmission
	1

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

	Interference settings
	Test 1: EI/Noc1 = 10 dB, EI/Noc2 = 6 dB, Noc3/Noc2 = 3.2 dB
Test 2: Different settings of EI/Noc1, EI/Noc2, Noc3/Noc2 

1) EI/Noc1 = -2 dB, EI/Noc2 = -6 dB, Noc3/Noc2 = 3.2 dB 

2) EI/Noc1 = -12 dB, Noc2/Noc1 =  0 dB, Noc3/Noc2 = 0 dB 

	Receiver
	MMSE-IRC

	Note: The SNR observed on CRS in ABS and non-ABS can be written as SNRABS = ES/Noc2 and SNRnon-ABS = ES/Noc2 / (Noc3/Noc2 + EI/Noc2), where ES is the received energy of the serving cell and EI is the received energy of the interfering cell.


3 Simulation Results for CQI Tests
3.1 CQI results for interference setting Test1
In this section, simulation results are provided for interference setting Test 1 with simulation assumptions listed in Table1.
· Test 1: EI/Noc1 = 10 dB, EI/Noc2 = 6 dB, Noc3/Noc2 = 3.2 dB
Table 1:  CQI definition test in ABS when EI/Noc1 = 10 dB, EI/Noc2 = 6 dB, Noc3/Noc2 = 3.2 dB
	SNR(Es/Noc2)
	Median CQI
	BLER using median CQI-1
	BLER using median CQI
	BLER using median CQI+1
	Rel 8/9 requirement

	1
	6(100%)
	0
	0.5982
	1
	Pass

	3
	7(100%)
	0
	0.0352
	1
	Pass

	5
	8(100%)
	0
	0.0686
	1
	Pass

	7
	9(100%)
	0
	0.4708
	1
	Pass

	9
	10(100%)
	0
	0.0072
	1
	Pass

	11
	11(100%)
	0
	0.6146
	1
	Pass

	13
	12(100%)
	0.0054
	1
	1
	Pass

	15
	13(100%)
	0.0277
	1
	1
	Pass


Table 3. CQI definition test in non-ABS when EI/Noc1 = 10 dB, EI/Noc2 = 6 dB, Noc3/Noc2 = 3.2 dB
	SNR(Es/Noc2)
	Median CQI
	BLER using median CQI-1
	BLER using median CQI
	BLER using median CQI+1
	Rel 8/9 requirement

	1
	3(100%)
	0.0418
	1
	1
	Pass

	3
	4(100%)
	0.0534
	1
	1
	Pass

	5
	5(100%)
	0.0294
	0.9998
	1
	Pass

	7
	6(100%)
	0.0070
	1
	1
	Pass

	9
	7(100%)
	0.0094
	0.9998
	1
	Pass

	11
	8(100%)
	0.0052
	0.9994
	1
	Pass

	13
	9(100%)
	0.0007
	1
	1
	Pass

	15
	10(100%)
	0.0785
	0.9996
	1
	Pass


According to Table 2 and Table 3, (CQI is 3 when EI/Noc1 = 10 dB, EI/Noc2 = 6 dB, Noc3/Noc2 = 3.2 dB. For non-ABS, the BLER performance meets the test criterion in Rel-8/9. 
3.2 CQI results for interference setting Test 2
In this section, simulation results are provided for interference setting Test 2 with simulation assumptions listed in Table1.

· Test 2: Different settings of EI/Noc1, EI/Noc2, Noc3/Noc2 

1) EI/Noc1 = -2 dB, EI/Noc2 = -6 dB, Noc3/Noc2 = 3.2 dB 
2) EI/Noc1 = -12 dB, Noc2/Noc1 =  0 dB, Noc3/Noc2 = 0 dB
Table 4. CQI definition test in ABS when EI/Noc1 = -2 dB, EI/Noc2 = -6 dB, Noc3/Noc2 = 3.2 dB
	SNR(Es/Noc2)
	Median CQI
	BLER using median CQI-1
	BLER using median CQI
	BLER using median CQI+1
	Rel 8/9 requirement

	1
	8(100%)
	0
	0.0816
	0.8520
	Pass

	3
	9(100%)
	0
	0.3482
	0.903
	Pass

	5
	10(100%)
	0.0014
	0.1384
	0.9102
	Pass

	7
	11(100%)
	0
	0.465
	0.952
	Pass

	9
	12(100%)
	0.008
	0.5088
	0.894
	Pass

	11
	13(100%)
	0.0062
	0.364
	0.984
	Pass

	13
	14(100%)
	0
	0.6764
	1
	Pass

	15
	15(100%)
	0.0204
	0.5010
	null
	Pass


Table 5. CQI definition test in non-ABS when EI/Noc1 = -2 dB, EI/Noc2 = -6 dB, Noc3/Noc2 = 3.2 dB
	SNR(Es/Noc2)
	Median CQI
	BLER using median CQI-1
	BLER using median CQI
	BLER using median CQI+1
	Rel 8/9 requirement

	1
	5(100%)
	0.0014
	0.0900
	1
	Pass

	3
	6(100%)
	0
	0.1068
	1
	Pass

	5
	7(100%)
	0
	0.0866
	1
	Pass

	7
	8(100%)
	0
	0.0676
	1
	Pass

	9
	9(100%)
	0
	0.2526
	1
	Pass

	11
	10(100%)
	0.0022
	0.0782
	1
	Pass

	13
	11(100%)
	0
	0.3376
	1
	Pass

	15
	12(100%)
	0.0056
	0.38
	1
	Pass


According to Table 4 and Table 5, (CQI is 3 when EI/Noc1 = -2 dB, EI/Noc2 = -6 dB, Noc3/Noc2 = 3.2 dB. For non-ABS, the BLER performance meets the test criterion in Rel-8/9. 
Table 6. CQI definition test in ABS when EI/Noc1 = -12 dB, Noc2/Noc1 = 0 dB, Noc3/Noc2 = 0 dB
	SNR(Es/Noc2)
	Median CQI
	BLER using median CQI-1
	BLER using median CQI
	BLER using median CQI+1
	Rel 8/9 requirement

	1
	7(100%)
	0
	0.1072
	0.5686
	Pass

	3
	8(100%)
	0
	  0.0650
	0.8214
	Pass

	5
	9(100%)
	0
	0.2840
	0.6360
	Pass

	7
	10(100%)
	0
	0.0962
	0.8930
	Pass

	9
	11(100%)
	0
	0.3678
	0.9346
	Pass

	11
	12(100%)
	0
	0.4998
	0.8742
	Pass

	13
	13(100%)
	0
	0.3226
	0.9104
	Pass

	15
	14(100%)
	0
	0.4314
	0.92
	Pass


Table 7. CQI definition test in non-ABS when EI/Noc1 = -12 dB, Noc2/Noc1 = 0 dB, Noc3/Noc2 = 0 dB
	SNR(Es/Noc2)
	Median CQI
	BLER using median CQI-1
	BLER using median CQI
	BLER using median CQI+1
	Rel 8/9 requirement

	1
	7(100%)
	0.0028
	0.1166
	0.7978
	Pass

	3
	8(100%)
	0.002
	0.1296
	0.9208
	Pass

	5
	9(100%)
	0.0008
	0.3296
	0.8188
	Pass

	7
	10(100%)
	0.0206
	0.1540
	0.9548
	Pass

	9
	11(100%)
	0.0014
	0.4700
	0.9884
	Pass

	11
	12(100%)
	0.0296
	0.5812
	0.9518
	Pass

	13
	13(100%)
	0.0542
	0.4186
	0.9706
	Pass

	15
	14(100%)
	0.0186
	0.4858
	0.9994
	Pass


According to Table 6 and Table 7, (CQI is 0 when EI/Noc1 = -12 dB, Noc2/Noc1 = 0 dB, Noc3/Noc2 = 0 dB. For non-ABS, the BLER performance meets the test criterion in Rel-8/9. 
4 Conclusion

In this contribution, updated simulation results are provided on the static CQI test case for eICIC. Based on these results, several observations are given as follows:
Observation 1: The CQI difference between ABS and non-ABS subframes is 3 when EI/Noc1=10dB, EI/Noc2 = 6dB, Noc3/Noc2 = 3.2dB under Test1.
Observation 2: The CQI difference between ABS and non-ABS subframes equals to 3 when EI/Noc1 = -2dB, EI/Noc2 = -6dB, Noc3/Noc2 = 3.2dB, and equals to 0 when EI/Noc1 = -12dB, Noc2/Noc1 = 0dB, Noc3/Noc2 = 0dB under Test 2.
Observation 3: BLER criterion in non-ABS can be met under both of the different interference settings.
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