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1
Introduction
In RAN4 #63, test metrics together with test setup for eICIC CQI test were agreed [1]. However, some parameter settings are still needed to be decided. In this contribution, we provide simulation results for eICIC CQI test and propose parameter settings and detailed test requirements based on the results.
2
eICIC CQI test
Test metrics and test setup agreed in RAN4 #63 [1] are summarized below:
· Test metrics:
· BLER criterion in non-ABS and ΔCQI between ABS and non-ABS;

· Two test cases with the different transmission power levels in the interfering cells in both ABS and non-ABS, which results in significant different 
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-s to avoid UE cheating;

· Test setup:

· The transmission mode of serving cell is TM2 2x2;
· Use the same static channel models for both serving cell and interference cell;
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· Subframe #0 and #5 should not be scheduled for eICIC CQI test.
These changes are captured in [2]. Note that a new OCNG pattern with 16QAM and TM3 is defined (pattern 5) in [3] for the transmission mode in the interfering cell.
According to the agreement, to avoid UE cheating, two tests, Test 1 and Test 2, should be performed. Interference settings for each test need to be decided in a way that the two tests result in significantly different 
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-s. The initial interference settings for studying 
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 are provided in [4], which are also shown below.
Table 1: Interference settings for Test 1 and Test 2
	Parameter
	　Value

	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


We have two sets of interference levels for Test 2:

1) Only EI is changed, while Noc1, Noc2 and Noc3 are kept the same as Test 1;

2) Noc1, Noc2 and Noc3 levels are same, and EI is much more reduced than 1). 
Next, we will provide simulation results and discuss/propose parameter settings and detailed test requirements. 
3
Simulation results and discussion
We provide simulation results for eICIC CQI tests. In this contribution, we used simulation assumptions provided in [4] for all simulations.

BLER in non-ABS and 
[image: image5.wmf]CQI

D

 between non-ABS and ABS using interference settings for Test 1 are shown in Table 2 and Table 3.

Table 2: BLER in non-ABS for the interference setting of Test 1
	SNR
	Median CQI
	Percentage of reported CQI within  +/- 1 of median CQI
	BLER using median CQI-1
	BLER using median CQI
	BLER using median CQI+1
	Rel 8/9 requirement

	1
	1
	100%
	-
	0.6781
	0.6781
	-

	3
	2
	100%
	0
	0
	0.0281
	Fail

	5
	4
	100%
	0
	0
	1
	Pass

	7
	5
	100%
	0
	0
	1
	Pass

	9
	6
	100%
	0
	0
	1
	Pass

	11
	7
	100%
	0
	0
	1
	Pass

	13
	8
	100%
	0
	0
	0.9812
	Pass

	15
	10
	100%
	0
	0.9969
	1
	Pass


Table 3: 
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for the interference setting of Test 1
	SNR
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	1
	5

	3
	5

	5
	4

	7
	4

	9
	4

	11
	4

	13
	4

	15
	3


Observation 1: When the interference setting for test 1 is used, Rel 8/9 requirements are met when SNR > 3 dB and 
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= [3, 5] for all SNR points. 

BLER in non-ABS and 
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 between non-ABS and ABS using interference settings for 1) of Test 2 are shown in Table 4 and Table 5.

Table 4: BLER in non-ABS for the interference setting 1) of Test 2
	SNR
	Median CQI
	Percentage of reported CQI within  +/- 1 of median CQI
	BLER using median CQI-1
	BLER using median CQI
	BLER using median CQI+1
	Rel 8/9 requirement

	1
	4
	100%
	0
	0
	1
	Pass

	3
	5
	100%
	0
	0
	1
	Pass

	5
	6
	100%
	0
	0
	1
	Pass

	7
	7
	100%
	0
	0
	1
	Pass

	9
	8
	100%
	0
	0
	0.8438
	Pass

	11
	10
	100%
	0
	0.9625
	1
	Pass

	13
	10
	100%
	0
	0
	0.8688
	Pass

	15
	11
	100%
	0
	0
	0.1563
	Pass


Table 5: 
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for the interference setting 1) of Test 2
	SNR
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	1
	2

	3
	2

	5
	2

	7
	2

	9
	2

	11
	1

	13
	2

	15
	2


Observation 2: When the interference setting 1) of test 2 is used, Rel 8/9 requirements are met and 
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= [1, 2] for all SNR points. 

BLER in non-ABS and 
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 between non-ABS and ABS using interference settings for 2) of Test 2 are shown in Table 6 and Table 7.

Table 6: BLER in non-ABS for the interference setting 2) of Test 2

	SNR
	Median CQI
	Percentage of reported CQI within  +/- 1 of 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
	1
	Pass

	3
	7
	100%
	0
	0
	1
	Pass

	5
	8
	100%
	0
	0
	1
	Pass

	7
	9
	100%
	0
	0
	1
	Pass

	9
	10
	100%
	0
	0
	1
	Pass

	11
	11
	100%
	0
	0
	1
	Pass

	13
	12
	100%
	0
	0
	1
	Pass

	15
	13
	100%
	0
	0
	1
	Pass


Table 7: 
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for the interference setting 2) of Test 2

	SNR
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	1
	0

	3
	0

	5
	0

	7
	0

	9
	0

	11
	0

	13
	0

	15
	0


Observation 3: When the interference setting 2) of test 2 is used, Rel 8/9 requirements are met and 
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= 0 for all SNR points. 

Observation 4: Comparing Table 5 and Table 7, the interference setting 2) of Test 2 has less 
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 than the interference setting 1) of Test 2. 

From Observation 4, we propose to choose the interference setting 2) for Test 2, since the goal of Test 2 is to find the interference setting such that 
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 in Test 2 can be clearly differentiated from 
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 in Test 1.

Proposal 1: We propose to use the interference setting EI/Noc1 = -12 dB, Noc2/Noc1 = 0 dB, Noc3/Noc2 = 0 dB for Test 2. 
In addition to test setup, there are some details of test metrics need to be determined, such as SNR test points for Test 1 and Test 2, BLER requirements for non-ABS, and 
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 requirements. Based on Observation 1 and Observation 3, we propose as follows:
Proposal 2: Similar to Rel 8/9 AWGN CQI tests, the reporting accuracy could be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB. We propose ES/Noc2 = 5, 6 dB for the SNR test points for Test 1 and ES/Noc2 = 11, 12 dB for Test 2. We use the same BLER criterion as in Rel 8/9.
Proposal 3: For 
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 requirements, we propose 
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 for Test 1 and 
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 for Test 2. 
4
Summary

This contribution provides simulation results for eICIC CQI tests and discusses interference settings and detailed test requirements. Based on the evaluation results, we observe 

Observation 1: When the interference setting for test 1 is used, Rel 8/9 requirements are met when SNR > 3 dB and 
[image: image24.wmf]CQI

D

= [3, 5] for all SNR points. 

Observation 2: When the interference setting 1) of test 2 is used, Rel 8/9 requirements are met and 
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= [1, 2] for all SNR points. 

Observation 3: When the interference setting 2) of test 2 is used, Rel 8/9 requirements are met and 
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= 0 for all SNR points. 

Observation 4: Comparing Table 5 and Table 7, the interference setting 2) of Test 2 has less 
[image: image27.wmf]CQI

D

 than the interference setting 1) of Test 2. 

Based on the observations, we propose 

Proposal 1: We propose to use the interference setting EI/Noc1 = -12 dB, Noc2/Noc1 = 0 dB, Noc3/Noc2 = 0 dB for Test 2. 

Proposal 2: Similar to Rel 8/9 AWGN CQI tests, the reporting accuracy could be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB. We propose ES/Noc2 = 5, 6 dB for the SNR test points for Test 1 and ES/Noc2 = 11, 12 dB for Test 2. We use the same BLER criterion as in Rel 8/9.

Proposal 3: For 
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 requirements, we propose 
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 for Test 1 and 
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