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1. Introduction

In the last meeting, CQI requirements for eICIC were discussed. Simulation assumptions were agreed in [1], and interference level agreements were shown in [2]. In this contribution, we show our simulation results for CQI reporting in line with [1] and [2].

2. Simulation results assumptions
Simulation assumptions are shown in Table 1, which is based on [1], but small modifications according to the e-mail discussion are added with change track. The definition of Noc1, Noc2 and Noc3 are shown in [2].
Table 1 simulation assumptions
	Parameter
	　Value

	System bandwidth
	10 MHz

	Cyclic prefix
	Normal

	Transmission mode
	1

	Number of OFDM symbols for PDCCH
	3 symbols per subframe

	Antenna configuration
	1x2, low correlation

	Propagation channel
	AWGN

	Power allocation (ρA,  ρB) 
	0 dB

	Serving cell SNR measured at CRS
	To be simulated for 1 to 15dB [2dB step]
(SNR = Es/Noc2 for interference model alternative 1

SNR =　Es/Noc for interference model alternative 3)

	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

	Pattern for CSI1 measurements
	[10101010]

	Pattern for CSI2 measurements
	[01010101]

	ABS pattern in interfering cell
	[10101010]

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

	Interference model [2]
	Alternative 1 (Es_int/Noc2 = [6] dB in ABS and Noc3/Noc2 = 3.2dB, Noc2/Noc1 = 4dB) or Alternative 3 (single level with Es_int/Noc = [6, 8, 10] dB)

Es_int is the dominant interference power.



3. Simulation results for CSI1 (ABS subframe)
Simulation results for CSI1 alternative 1 is shown in table2. It is observed that BLER for CQI median is almost always 0, and BLER for (CQI median +1) is sometimes around 0.5-0.6. These results seem to be slightly better than Rel-8 cases. The reason would be that for alternative 1, CRS symbols’ SNR is worse than data symbols’ SNR, due to the macro cell interference modelling. Therefore CQI estimation based on CRS would become pessimistic, even though some data symbols are collided with dominant interferer’s CRS. 
Table 2 simulation results for ABS alt1
	SNR(dB)
	Median CQI
	BLER for TBS　corresponding to (CQI median - 1)
	BLER for TBS　corresponding to CQI median
	BLER for TBS　corresponding to (CQI median + 1)

	1
	2
	0.00
	0.00
	0.52

	3
	3
	0.00
	0.00
	0.99

	5
	4
	0.00
	0.00
	1.00

	7
	5
	0.00
	0.00
	0.64

	9
	6
	0.00
	0.00
	1.00

	11
	7
	0.00
	0.01
	1.00

	13
	9
	0.00
	0.05
	1.00

	15
	9
	0.00
	0.00
	1.00


Simulation results for CSI1 alternative 3 is shown in tables 3-5. As opposed to alternative 2, these results show that BLER become higher than Rel-8 cases. The reason would be that some data symbols are collided with dominant interferer’s CRS. Rel-8 requirement is not met for some of the SNR points. The possible requirement for this scenario would be that check point for BLER lower than 0.1 should be changed to (CQI median – 2).
Table 3 simulation results for ABS alt3 E_int/Es = 6dB
	SNR(dB)
	Median CQI
	BLER for TBS　corresponding to (CQI median - 1)
	BLER for TBS　corresponding to CQI median
	BLER for TBS　corresponding to (CQI median + 1)

	1
	2
	0.00
	0.12
	1.00

	3
	3
	0.00
	0.03
	1.00

	5
	4
	0.00
	0.07
	1.00

	7
	5
	0.00
	0.91
	1.00

	9
	6
	0.00
	0.08
	1.00

	11
	7
	0.00
	0.96
	1.00

	13
	9
	0.00
	1.00
	1.00

	15
	9
	0.00
	0.91
	1.00


Table 4 simulation results for ABS alt3 E_int/Es = 8dB
	SNR(dB)
	Median CQI
	BLER for TBS　corresponding to (CQI median - 1)
	BLER for TBS　corresponding to  CQI median
	BLER for TBS　corresponding to (CQI median + 1)

	1
	1
	0.00
	0.99
	1.00

	3
	2
	0.00
	0.76
	1.00

	5
	4
	0.00
	1.00
	1.00

	7
	4
	0.00
	1.00
	1.00

	9
	5
	0.00
	0.66
	1.00

	11
	6
	0.00
	1.00
	1.00

	13
	8
	0.00
	1.00
	1.00

	15
	9
	0.00
	1.00
	1.00


Table 5 simulation results for ABS alt3 E_int/Es = 10dB
	SNR(dB)
	Median CQI
	BLER for TBS　corresponding to (CQI median - 1)
	BLER for TBS　corresponding to CQI median
	BLER for TBS　corresponding to (CQI median + 1)

	1
	0
	0.00
	1.00
	1.00

	3
	1
	0.00
	1.00
	1.00

	5
	3
	0.00
	1.00
	1.00

	7
	4
	0.17
	1.00
	1.00

	9
	5
	0.27
	1.00
	1.00

	11
	6
	0.00
	1.00
	1.00

	13
	7
	0.13
	1.00
	1.00

	15
	8
	1.00
	1.00
	1.00


4. Simulation results for CSI2 (non-ABS subframe)
Simulation results for CSI2 are shown in Tables 6-9. These results show that BLER is higher than Rel-8 cases. Possible reason would be that channel estimation accuracy for PDSCH demodulation is lower for eICIC cases, since CRS only within a subframe can be used.
Table 6 simulation results for non-ABS alt1
	SNR(dB)
	Median CQI
	BLER for TBS　corresponding to (CQI median - 1)
	BLER for TBS　corresponding to CQI median
	BLER for TBS　corresponding to (CQI median + 1)

	1
	2
	
	1.00
	1.00

	3
	3
	0.00
	0.99
	1.00

	5
	4
	0.00
	0.99
	1.00

	7
	5
	0.00
	0.51
	1.00

	9
	6
	0.00
	0.68
	1.00

	11
	7
	0.00
	0.36
	1.00

	13
	9
	0.00
	0.39
	1.00

	15
	9
	0.00
	0.95
	1.00


Table 7 simulation results for non-ABS alt3 E_int/Es = 6dB
	SNR(dB)
	Median CQI
	BLER for TBS　corresponding to (CQI median - 1)
	BLER for TBS　corresponding to CQI median
	BLER for TBS　corresponding to (CQI median + 1)

	1
	2
	
	0.93
	1.00

	3
	3
	0.00
	0.67
	1.00

	5
	4
	0.00
	0.35
	1.00

	7
	5
	0.00
	0.00
	1.00

	9
	6
	0.00
	0.00
	1.00

	11
	7
	0.00
	0.06
	1.00

	13
	9
	0.00
	1.00
	1.00

	15
	9
	0.00
	0.38
	1.00


Table 8 simulation results for non-ABS alt3 E_int/Es = 8dB
	SNR(dB)
	Median CQI
	BLER for TBS　corresponding to (CQI median - 1)
	BLER for TBS　corresponding to CQI median
	BLER for TBS　corresponding to (CQI median + 1)

	1
	1
	
	
	1.00

	3
	2
	
	0.83
	1.00

	5
	4
	0.41
	1.00
	1.00

	7
	4
	0.00
	0.10
	1.00

	9
	5
	0.00
	0.00
	1.00

	11
	6
	0.00
	0.00
	1.00

	13
	8
	0.01
	1.00
	1.00

	15
	9
	0.00
	1.00
	1.00


Table 9 simulation results for non-ABS alt3 E_int/Es = 10dB
	SNR(dB)
	Median CQI
	BLER for TBS　corresponding to (CQI median - 1)
	BLER for TBS　corresponding to CQI median
	BLER for TBS　corresponding to (CQI median + 1)

	1
	0
	
	
	

	3
	1
	
	
	1.00

	5
	3
	0.74
	1.00
	1.00

	7
	4
	0.27
	1.00
	1.00

	9
	5
	0.03
	1.00
	1.00

	11
	6
	0.00
	1.00
	1.00

	13
	7
	0.00
	1.00
	1.00

	15
	8
	0.00
	1.00
	1.00


5. Conclusion

Simulation results for eICIC CQI reporting in static conditions have been presented. These results can be used to discuss further detailed test assumptions for CQI reporting requirement.
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