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1 Introduction
In RAN4#63 meeting, we agreed CQI test setup and the test metric under non-MBSFN ABS configuration, and the test setup is shown in Table 1. The simulation assumption is agreed in [1]. But the value for the delta CQI between ABS subframe and non-ABS subframe is not finalized. In this contribution, we present our view on the value setting for the delta CQI based on simulation results. 
Table 1: Proposed Transimission mode and channel setup

	
	Serving cell
	Interference cell

	Transmission Mode used in non-ABS subframe
	TM2
	TM3 with rank-2

	Channel model
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	Modulation
	Based on CQI feedback
	Random 16QAM


2 Simulation results for CQI test under non-MBSFN ABS configuration
In this section, simulation results for CQI test under non-MBSFN ABS configuration are provided. The simulation assumption is the same as [1] and attached in Appendix A. In Section 2.1, simulation results for Test 1 are given, and simulation results are provided for Test 2 in Section 2.2. 
2.1 Simulation results for Test 1

In the test 1, the Interference setting is 
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. The simulation results are shown in Table 2 and Table 3. In Table 2, it shows the CQI performance for the subframes when they are aligned with ABS subframes, and in Table 3, it shows the CQI performance for the subframes when they are aligned with non-ABS subframe. From Table 2 and Table 3, we can see that BLER criterion can be meet in non-ABS subfame, and the 
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is 3 or 4. Hence, we propose:

Proposal 1: The difference of the median CQI obtained by reports in ABS subframe and the median CQI obtained by reports in non-ABS subframe shall be larger than or equal to 3 and less than or equal to 5 in Test 1.  
Table 2: CQI performance with 2x2 static channel in the scheduling subframe aligned with ABS subframe when
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[image: image10.png]SNR (dB) | Medium CQl index (Percentage) Best MCS (BLER)
1 #6 (#6=100%) #6 (#6=0 4%, #7=100%) Pass
2 7 (T=55%, #6=45%) Pass
3 #7 (#7=100%) Pass
Z #5 (#6=00%, £1=18%) Pass
5 #5 (#6=100%) 2% #9=100%) Pass
5 #9 (#9=93% #6=1%) 05%, #9=48%) Pass
7 #9 (#9=100%) =51%) Pass
5 #10 (#10=57%, #9=03%) Pass
9 #10 (#10=100%) Pass
10 #11 (#11=69%  #10=31%) Pass
1 #11 #11=100%) Pass
12 #12 (#12=97%, #11=3%) 6%, #12=100%) Pass
13 #12 (#12=100%) 1%, #12=100%) Pass
4 #13 (#13=05%  #12=16%) #11 (@#11=0%, #12=11%) Fail
15 12 (#12=1 7%, #13=98%) Pass





Table 3: CQI performance with 2x2 static channel in the scheduling subframe aligned with non-ABS subframe when
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[image: image14.png]SNR (dB) | Medium CQl index (Percentage) Best MCS (BLER)
1 #3 (#3=10%, £2=20%) # (#2=0 2%, #3=100%) | Pass
2 #3 (#3=100%) #3 (#3=5%, #4=100%) Pass
3 #3 (#3=63%, #4=31%) #3 (#3=0 0%, #4=100%) | Pass
Z #4 (#4=100%) #4 (#4=0 5%, #5=100%) | Pass
5 4 (#4=81%, #5=13%) 0%) | Pass
5 #5 (#5=100%) 2% #6100%) | Pass
7 #5 (#5=97% #6=3%) #5 (#5=0 03%, #6=100%) | Pass
5 #6 (#6=100%) #6 (#6=0 3%, #7=100%) | Pass
9 #6 (#6=99% #7=1%) Pass
10 #7 (#7=100%) 1%, #6=100%) | Pass
1 #7 (#T=05%, #6=15%) #7 (#7=0%, #8=67%) Pass
12 #5 (#6=100%) #5 (#6=003%, #9=100%) | Pass
13 #5 (#9=50%, #9=42%) #5 (#6=0 0%, #9=100%) | Pass
4 #9 (#9=100%) #9 (#9=0% #10=100%) | Pass
15 9 (#9=100%) #9 (#9=04% #10=82%) | Pass





2.2 Simulation results for Test 2
In the test 2, we have two options for the Interference setting:

Option 1: 
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Option 2: 
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The simulation results for option 1 are shown in Table 4 and Table 5, and the simulaton results for option 2 are shown in Table 6 and Table 7.  From the simulation results, BLER can be met in non-ABS subframe in any case. For option 1, the 
[image: image21.wmf]CQI

D

 is 2, and for option 2, it is 0 or 1. Based on Table 4, we have noticed that the BLER criterion in ABS subframe can not be met. When Option 1 is used, the 
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 is 2. Hence, if some implementation margin is considered, option 1 of test 2 and test 1 may have some overlap. If it is overlapped, the introduction of Test 2 will be devalued. Further, in option 1, 
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, which is very simiar to the test 2. In order to cover more scenarios, 
[image: image24.wmf]dB

0

2

/

1

=

Noc

Noc

is preferable.  Hence, we propose:
Proposal 2: 
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 is used for the interference level setting for the test 2. 

 Proposal 3: The difference of the median CQI obtained by reports in ABS subframe and the median CQI obtained by reports in non-ABS subframe shall be larger than or equal to 0 and less than or equal to 2 in Test 2.  
Table 4: CQI performance with 2x2 static channel in the scheduling subframe aligned with ABS subframe when
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[image: image31.png]SNR (dB) | Medium CQl index (Percentage) Best MCS (BLER)
1 #6 (#6=100%) #7 (#7=0%, #3=61%)
2 7 (#7=99%, #6=1%) 4%, #95=100%)
3 1%, #9=100%)
Z #5 (#6=100%)
5 #5 (#6=94% #9=6%)
5 #9 (#9=100%)
7 #9 (#9=100%)
5 #10 (#1
9 #10 (#1 7%, #12=100%)
10 #11 (1 3%, #12=100%)
1 #11 (#11=T5%, #12=20%) #12 (#12=5%, #13=100%)
12 #12 (#12=100%) #12 (#12=1%, #13= 85%)
13 #12 (#12=93%, #13=T%) #13 (#13=5%, #14=100%)
4 #13 #13=100%) #13 (#13=17%, #14=100%)
15 13 (1320 7%, #14=54%)





Table 5: CQI performance with 2x2 static channel in the scheduling subframe aligned with non-ABS subframe when
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[image: image35.png]SNR (dB) | Medium CQl index (Percentage) Best MCS (BLER)
1 #4 (#4=72%, #5=18%) #4 (#4=0%, #5=94%) Pass
2 #5 (#5=100%) 2% #6=100%) Pass
3 #5 (#5=00%, #6=12%) 03%. #6=86%) Pass
Z #6 (#6=100%) 0%) Pass
5 #6 (#6=93% #7=1%) #6 (#6=0 06%, #7=63%) Pass
5 #7 (#7=100%) 2%, #6=100%) Pass
7 T (#T=53%, #6=41%) 03%. #8=27%) Pass
5 #5 (#6=100%) 05%. #9=100%) Pass
9 #9 (#9=10%, #6=20%) 03%. #9=100%) Pass
10 #9 (#9=100%) #9 (#9=1%, #10=100%) Pass
1 #9 (#9=09% #10=11%) #9 (#9=0 1%, #10=17%) Pass
12 #10 (#10=100%) #10 (1 0%) Pass
13 #10 (#10=56%  #11=42%) #10 (#10=0 1%, #11=100%) Pass
4 #11 #11=100%) #11 (#11=4.9%, #12=100%) Pass
15 12 (#12=98%. #11=0%) #11 (F11=0 4%, #12=100%) Pass





Table 6: CQI performance with 2x2 static channel in the scheduling subframe aligned with ABS subframe when
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[image: image39.png]SNR (dB) | Medium CQl index (Percentage) Best MCS (BLER)
1 #6 (#6=100%) #6 (#6=0 1%, #7=100%) Pass
2 #7 (#7=100%) 2%, #6=100%) Pass
3 #7 (#7=98%, #5=2%) 1%, #6=100%) Pass
Z #5 (#6=100%) #5 (#6=0 3%, #9=100%) Pass
5 #5 (#6=91%, #9=9%) 08%. #9=100%) Pass
5 #9 (#9=100%) %, #9=13%) Pass
7 #9 (#9=100%) #9 (#9=0 4%, #10=98%) Pass
5 #10 (#1 00%) Pass
9 #10 (#1 00%) Pass
10 #11 (#1 %) Pass
1 #12 (#11=36%  #12=65%) #11 (#11=0 8%, #12=100%) Pass
12 #12 (#12=100%) #11 (#11=0 2%, #12=100%) Pass
13 #12 (#12=63%  #13=17%) #12 (#12=2 4%, #13=100%) Pass
4 #13 (#13=100%) #12 (#12=0 6%, #13=60%) Pass
15 13 (#13=3 6%, #14=100%) Pass





Table 7: CQI performance with 2x2 static channel in the scheduling subframe aligned with non-ABS subframe when
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[image: image43.png]SNR (dB) | Medium CQl index (Percentage) Best MCS (BLER)
1 #6 (#6=100%) #6 (#6=0 1%, #7=100%) Pass
2 #7 (#T=00%, #6=18%) 0%) Pass
3 #7 (#7=100%) 00%) Pass
Z #5 (#6=99% #7=1%) #5 (#6=0 3%, #9=100%) Pass
5 #5 (#6=100%) 03%, #9=100%) Pass
5 #9 (#9=100%) 03%, #9=63%) Pass
7 #9 (#9=100%) #9 (#9=0 4%, #10=100%) Pass
5 #10 (21 #10 (#10=0 6%, #11=100%) Pass
9 #10 (1 1%, #11=100%) Pass
10 #11 (1 #10 (#10=0%, #11=100%) Pass
1 #11 (#11=99%, #12=1%) #11 (#11=1%, #12=100%) Pass
12 #12 #12=100%) #11 @#11=0 2%, #12=100%) Pass
13 #12 (#12=100%) #12 (#12=6%, #13=100%) Pass
4 #13 (#13=100%) #12 (#1220 7%, #13=08%) Pass
15 13 (#13=4%, #14=100%) Pass





In CQI test, another important parameter is the serving cell SNR. Since eICIC is targeted for Cell range extension UE. Based on current system level simulation results, serving cell Es/Noc2= 3 or 4 dB is the reasonable serving cell SNR. Hence, in the test 1, we propose to use Es/Noc2=3 or 4 dB as the checked serving cell SNR. In order to verify the UE performance for high SNR, we can use Es/Noc2=12 or 13 dB for test 2. 
Proposal 4: Es/Noc2 of Cell 1 in test 1 shall be set as 3 or 4 dB, and Es/Noc2 of cell 1 in test 2 shall be 12 or 13 dB
3 Summary 

In the contribution, we share our view for the demodulation test setup for non-MBSFN ABS configuration. We propose to apply the configuration in Table 2 for the CQI test setup in eICIC. 

Proposal 1: The difference of the median CQI obtained by reports in ABS subframe and the median CQI obtained by reports in non-ABS subframe shall be larger than or equal to 3 and less than or equal to 5 in Test 1.  
Proposal 2: 
[image: image44.wmf]dB

 

12

2

/

-

=

Noc

Es

, 
[image: image45.wmf]dB

0

2

/

1

=

Noc

Noc

and 
[image: image46.wmf]0dB

=

2

/

3

Noc

Noc

 is used for the interference level setting for the test 2. 

 Proposal 3: The difference of the median CQI obtained by reports in ABS subframe and the median CQI obtained by reports in non-ABS subframe shall be larger than or equal to 0 and less than or equal to 2 in Test 2.  
Proposal 4: Es/Noc2 of Cell 1 in test 1 shall be set as 3 or 4 dB, and Es/Noc2 of cell 1 in test 2 shall be 12 or 13 dB
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Appendix A
	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.
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