3GPP TSG RAN WG4 Meeting #63UE Perf AH
   R4-63AH-0052
Oulu, Finland, 26th-28th June 2012
Agenda Item:
3.2.1
Source:
LG Electronics
Title:
Simulation Results of CQI test for eICIC
Document for:
Discussion
1 Introduction

In the last RAN4 #63 meeting, simulation assumptions for evaluating delta CQI in the eICIC CQI test were agreed. And through the e-mail discussion, there were minor changes[1] in the interference settings. This contribution provides the simulation results for evaluating the delta CQI and BLER in non-ABS subframe.
2 Simulation assumptions
Agreed simulation assumptions for evaluating delta CQI and BLER in non-ABS subframes are shown in Table 2-1. 
Table2-1:  Simulation assumptions for evaluating CQI test in 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

	Pattern for CSI1 measurements
	[01010101]

	Pattern for CSI2 measurements
	[10101010]

	ABS pattern in interfering cell
	[01010101]

	Interfering cell configuration
	Non-MBFSN 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 

	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 
Table 3-1.a, table 3-2.a and table 3-3.a show the delta CQI which is difference between reported median CQI in ABS subframe and non-ABS subframe for test1, test2-1 and test 2-1 in table 2.1 respectively. 

Table 3-1.b, table 3-2.b and table 3-3.b show the BLER in non-ABS subframe for test1, test2-1 and test 2-1 in table 2.1 respectively. 

· delta CQI

Table 3-1.a: delta CQI for test1
	Test1
	ABS
	Non-ABS

	
	
	Probability of distribution at median CQI(mCQI) + x
	
	Probability of distribution at median CQI + x

	SNR[dB]
	delta CQI
	mCQI
	-1
	0
	1
	mCQI
	-1
	0
	1

	1
	3
	6
	0.001 
	0.996 
	0.003 
	3
	0.487 
	0.507 
	0.002 

	3
	3
	7
	0
	0.999 
	0.001 
	4
	0.169 
	0.831 
	0

	5
	3
	8
	0
	1
	0
	5
	0.374 
	0.626 
	0

	7
	3
	9
	0
	1
	0
	6
	0.308 
	0.692 
	0

	9
	3
	10
	0
	1
	0
	7
	0.109 
	0.891 
	0

	11
	3
	11
	0
	1
	0
	8
	0.485 
	0.515 
	0

	13
	3
	12
	0
	1
	0
	9
	0.154 
	0.846 
	0

	15
	3
	13
	0
	1
	0
	10
	0.082 
	0.918 
	0


Table 3-2.a: delta CQI for test2-1
	Test2-1
	ABS
	Non-ABS

	
	
	Probability of distribution at median CQI(mCQI) + x
	
	Probability of distribution at median CQI + x

	SNR[dB]
	delta CQI
	mCQI
	-1
	0
	1
	mCQI
	-1
	0
	1

	1
	2
	6
	0
	0.997 
	0.003 
	4
	0.002 
	0.802 
	0.196 

	3
	2
	7
	0
	1
	0
	5
	0
	0.764 
	0.236 

	5
	2
	8
	0
	1
	0
	6
	0
	0.879 
	0.121 

	7
	2
	9
	0
	1
	0
	7
	0
	0.925 
	0.075 

	9
	2
	10
	0
	1
	0
	8
	0
	0.991 
	0.009 

	11
	2
	11
	0
	1
	0
	9
	0
	0.973 
	0.027 

	13
	2
	12
	0
	1
	0
	10
	0
	0.952 
	0.048 

	15
	2
	13
	0
	1
	0
	11
	0
	0.942 
	0.058 


Table 3-3.a: delta CQI for test2-2
	Test2-2
	ABS
	Non-ABS

	
	
	Probability of distribution at median CQI(mCQI) + x
	
	Probability of distribution at median CQI + x

	SNR[dB]
	delta CQI
	mCQI
	-1
	0
	1
	mCQI
	-1
	0
	1

	1
	0
	6
	0
	0.997 
	0.003 
	6
	0.001 
	0.999 
	0

	3
	0
	7
	0
	1
	0
	7
	0
	1
	0

	5
	0
	8
	0
	1
	0
	8
	0
	1
	0

	7
	0
	9
	0
	1
	0
	9
	0
	1
	0

	9
	0
	10
	0
	1
	0
	10
	0
	1
	0

	11
	0
	11
	0
	1
	0
	11
	0
	1
	0

	13
	0
	12
	0
	1
	0
	12
	0
	1
	0

	15
	0
	13
	0
	1
	0
	13
	0
	1
	0


· BLER in non-ABS

· Table 3-1.b: BLER for test1
	Test1
	Non-ABS

	
	
	BLER at median CQI + x

	SNR[dB]
	delta CQI
	mCQI
	-1
	0
	1

	1
	3
	3
	0
	0.9585 
	1

	3
	3
	4
	0
	0.9941 
	1

	5
	3
	5
	0
	0.8979 
	1

	7
	3
	6
	0
	0.9289 
	1

	9
	3
	7
	0
	0.8495 
	1

	11
	3
	8
	0
	0.7920 
	1

	13
	3
	9
	0
	0.4679 
	1

	15
	3
	10
	0
	0.9554 
	1


Table 3-2.b: BLER for test2-1
	Test2-1
	Non-ABS

	
	
	BLER at median CQI + x

	SNR[dB]
	delta CQI
	mCQI
	-1
	0
	1

	1
	2
	4
	0
	0
	0.4781 

	3
	2
	5
	0
	0
	0.5440 

	5
	2
	6
	0
	0
	0.4133 

	7
	2
	7
	0
	0
	0.2650 

	9
	2
	8
	0
	0
	0.1316 

	11
	2
	9
	0
	0
	0.5853 

	13
	2
	10
	0
	0
	0.6043 

	15
	2
	11
	0
	0
	0.2311 


Table 3-3.b: BLER for test2-2
	Test2-2
	Non-ABS

	
	
	BLER at median CQI + x

	SNR[dB]
	delta CQI
	mCQI
	-1
	0
	1

	1
	0
	6
	0
	0
	1

	3
	0
	7
	0
	0
	1

	5
	0
	8
	0
	0
	0.9996 

	7
	0
	9
	0
	0
	1

	9
	0
	10
	0
	0
	1

	11
	0
	11
	0
	0
	0.9992 

	13
	0
	12
	0
	0.0001 
	1

	15
	0
	13
	0
	0.0003 
	1


From these simulation results, we have some observations  as follows.

· Observation 1: Delta CQI are 3, 2 and 0 in all SNR range for test1, test2-1 and test2-2 respectively.
· Observation 2: All test cases meet BLER criteria.
4 Conclusions

In this contribution, we evaluated the delta CQI and BLER in three test cases based on the agreed simulation assumption[1]. Delta CQI in test1, test2-1 and test2-2 are 3, 2 and 0, respectively, and all three test cases meet BLER criteria.
We propose these simulation results to be considered with other companies’ results together for CQI test cases of eICIC.
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