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1 Introduction
In RAN4#61, eICIC CSI testing scenarios and methodologies were discussed [1], and simulation assumptions for CQI tests are agreed in the mofication version of [2]. In this contribution, simulation results for CSI test are provided. Based on the simulation results, the methodology and the parameters are proposed. 
2 Simulation results for CSI test
Simulation assumption is given in Appendix A which is same as the simulation assumption in [2]. For Alternative 1, simulation results are given in Table 1. 
Table 1:  
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( Alternative 1)
	 
	ABS
	Non-ABS

	SNR (dB)
	CQI index 
(Percentage)
	CQI index (BLER)
	CQI index
(percentage)
	CQI index (BLER)

	1
	#6 (100%)
	#5(0.0005), #6(1)
	#3(63%), #2 (37%)
	#0, #1(0.93)

	3
	#7 (100%)
	#6(0.0003), #7(0.17)
	#3(78%), #4 (22%)
	#2(0), #3(0.95)

	5
	#8 (100%)
	#7(0.001), #8(1)
	#4(93%), #5(7%)
	#3(0.0003), #4(1)

	7
	#9 (100%)
	#8(0.004), #9(1)
	#5(97%), #6(3%)
	#4(0), #5(0.77)

	9
	#10 (100%)
	#10(0.02), #11(1)
	#6(99%), #7(1%)
	#6(0.012), #7(1)

	11
	#11 (100%)
	#10(0.002), #11(1)
	#7(82%), #8(18%)
	#6(0), #7(0.95)

	13
	#12 (100%)
	#11(0.02), #12(1)
	#8(59%), #9(41%)
	#7(0), #8(0.55)

	15
	#13 (100%)
	#11(0), #12(0.75)
	#9(98%), #10(2%)
	#8(0), #9(1)


From Table 1, we can see that when the scheduling subframe is aligned with the non-ABS subframe, it can meet Rel-8 requirements in most SNRs except very low SNR, i.e, SNR = 1 dB. In this case, the SINR in the corresponding subframe is equal to -6.8 dB, and the CQI index is very close to 2. Thus, the Imcs = DTX. When the scheduling subframe is aligned with ABS subframe, in most SNR range, Rel-8 requirements can be applied. Only when the SNR exceeds 15 dB, Rel-8 requirements can not be applied. According to the group discussion and system level simulation [3], 15 dB is outside the scope of envisioned test scenarios. 
Based on Table-1, we can also see that Rel-8 receiver can handle the mismatch of CQI and PDSCH spectrum efficiency. Different from Rel-8, in Alternative 1, we use three Noc level, one is for CRS symbols in clean subframe (Noc2), one Noc level is for non-CRS symbols in clean subframe (Noc1), and one is for the subframe in non-clean subframe (Noc3). Although Noc2/Noc1= 4 dB, it does not ruin CQI feedback accuracy. The main reason lies in the large SNR granularity for each CQI step. Hence, three Noc levels are acceptable for UE implementation. 
Further, compared the methodology with one Noc level, the method with three Noc levels is more matched with the system level simulation results. Thus, it is more close to the practical scenarios. From this point of view, we prefer to use Alternative 1 as the method for CQI test.
Proposal 1: Alternative 1 is taken as the CQI test method in eICIC. 
One important aspect for CQI test is the SNR point to be verified. Based on system level simulation results [3], the serving cell SNR is about 1~4 dB when interference cell SNR is 6 dB. When the test SNR is set to 1 dB, it will cause DTX in non-clean subframe since the SINR is too lower. In order to avoid such problem, we can set SNR to 3 dB for test. 
Proposal 2: The reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels (3 dB and 4 dB). 

Based on the above observation, Rel-8 criteria can be reused for Rel-10 eICIC CQI test. The criteria can be summarized as:

· The reported CQI value shall be in the range of [+/-1] of the reported median more than [90%] of the time. 

· If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by median CQI is greater than 0.1, the BLER using the transport format indicated by the (median CQI-1) shall be less than or equal to 0.1. 

· (Optional): The reported median CQI value corresponding to the subframe overlapping with aggressor cell ABS shall be [3] larger than median CQI value corresponding to the subframe overlapping with aggressor cell non-ABS subframe more than [90%] of the time. 
Proposal 3: We propose to use the reporting variance, BLER performance and the CQI difference in ABS subframe and non-ABS subframe as the criteria for eICIC CQI test. 
For Alternative 3, simulation results are provided for 
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Table 2: 
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	ABS
	Non-ABS

	SNR (dB)
	CQI index
(percentage)
	CQI index (BLER)
	CQI index
(percentage)
	CQI index (BLER)

	1
	#6 (100%)
	#5(0.005), #6(1)
	#3(100%)
	#0, #1(0.157)

	3
	#7 (100%)
	#6(0.003), #7(1)
	#4(100%)
	#3(0.06), #4(1)

	5
	#8 (100%)
	#7(0.003), #8(1)
	#5(100%)
	#3(0), #4(0.2)

	7
	#9 (100%)
	#8(0.02), #9(1)
	#6(100%)
	#5(0.001), #6(1)

	9
	#10 (100%)
	#9(0.007), #10(1)
	#7 (100%)
	#6(0.0003), #7(1)

	11
	#11 (100%)
	#10(0.003),#11(1)
	#8 (100%)
	#7(0.002), #8(1)

	13
	#12 (100%)
	#11(0.06), #12(1)
	#9 (100%)
	#8(0.0005), #9(1)

	15
	#13 (100%)
	#11(0.003), #12(1)
	#10 (100%)
	#8(0), #9(0.2592)


Table 3: 
[image: image7.wmf]dB

 

8

2

/

=

Noc

Es

, 
[image: image8.wmf]3

1

2

Noc

Noc

Noc

=

=


	 
	ABS
	Non-ABS

	SNR (dB)
	CQI index 
(Percentage)
	CQI index 
(BLER)
	CQI index
(percentage)
	CQI index (BLER)

	1
	#6(97%), #5(3%)
	#5 (#5=0.017, #6=1)
	#2 (#2=100%)
	#0, #1(1)

	3
	#7(98%), #6(2%)
	#5 (#5=0, #6=1)
	#3 (#3=100%)
	#2 (0.0238) #3(1)

	5
	#8(100%)
	#6 (#6=0, #7=0.25)
	#4 (#4=100%)
	#3(0.0050), #4(1)

	7
	#9(100%)
	#7 (#7=0.0008, #8=1)
	#5 (#5=100%)
	#4(0.0105), #5(1)

	9
	#10(99%), #9(1%)
	#8 (#8=0.005, #9=1)
	#6 (#6=100%)
	#5(0.0010), #6(1)

	11
	#11(99%), #10(1%)
	#10 (#10=0.014, #11=1)
	#7 (#7=100%)
	#6(0), #7(1)

	13
	#12(100%)
	#10 (#10=0.0005, #11=1)
	#8 (#8=100%)
	#7(0.002), #8(1)

	15
	#13(100%)
	#11 (#11=0.02, #12=1)
	#9 (#9=100%)
	#8(0.0003), #9(1)


Table 4: 
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	ABS
	Non-ABS

	SNR (dB)
	CQI index 
(Percentage)
	CQI index 
(BLER)
	CQI index
(percentage)
	CQI index (BLER)

	1
	#6(74%), #5(26%)
	#4(0.014), #5(1)
	#1 (#1=100%)
	#0, #1(1)

	3
	#7(70%), #6(30%)
	#5(0.003), #6(1)
	#2 (#2=100%)
	#0, #1(1)

	5
	#8(86%), #7(14%)
	#5(0), #6(0.36)
	#3 (#3=100%)
	#2(0.0063), #3(1)

	7
	#9(92%), #8(8%)
	#7(0.008), #8(1)
	#4 (#4=100%)
	#3(0.0005), #4(1)

	9
	#10(62%), #9(38%)
	#7(0), #8(0.96)
	#5 (#5=100%)
	#4(0.001), #5(1)

	11
	#11(69%), #10(31%)
	#8(0.003), #9(0.77)
	#6 (#6=100%)
	#5(0), #6(1)

	13
	#12(88%), #11(12%)
	#10(0.0043), #11(1)
	#7 (#7=100%)
	#6(0), #7(1)

	15
	#13(73%), #12(27%)
	#10(0.0005), #11(0.8)
	#8 (#8=100%)
	#7(0.0003), #8(1)


From Table 4, we can see that when 
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10

2

/

=

Noc

Es

, the feedback CQI is signicantly mismatched with the achievable spectrum efficiency. For example, when SNR=15 dB, UE feedback CQI index 13, but the achievable CQI index is 10. Hence, the difference between the feedback CQI and the achievable CQI is 3. For low SNR, the difference is 2, and in high SNR, it is about 3. With so large CQI mismatch, it is meanless for practical system. Consequenlty, it is invalided to define such test cases. 
Further, since 
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 is too high, it results in very low SINR in non-clean subframe. Hence, only with high serving cell SNR, i.e, 7 dB, non-DTX will happened. Otherwise, DTX will be always transmitted for eNB. In other words, it is difficult to define the requirments for non-clean subframe in the envision SNR, and it is also difficult to define the CQI difference of clean subframe and non-clean subframe. Hence, it is almost impossible to get accurate CQI feedback with higher interference level when baseline receiver is used. 

The same phenomenon can be observed for 
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from Table 3. In summary, it is really challenge to get valuable CQI test to set higher 
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Proposal 4:  
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 can not exceed 6 dB for CQI test if Alternative3 is used.  
Summary
In this contribution, simulation results are provided for the CSI test in eICIC. Based on the results, we have the following proposals: 

Proposal 1: Alternative 1 is taken as the CQI test method in eICIC. 
Proposal 2: The reporting definition is considered to be verified if the reporting accuracy is met for at least one of two SNR levels (3 dB and 4 dB). 

Proposal 3: We propose to use the reporting variance, BLER performance and the CQI difference in ABS subframe and non-ABS subframe as the criteria for eICIC CQI test. 

Proposal 4:  
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Appendix A

The evaluation frame work is provided in Table 1 [2]
	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) 
	-3 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=3.2 dB, Noc2/Noc1 = 4 dB) or

Alternative 3 (single level with Es_int/Noc = [6, 8, 10] dB)

Es_int is the dominant interferer power.


Table 1: Common test parameters
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