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1. Introduction
In RAN4#63 meeting, CQI reporting test metrics and requirement were discussed. In this contribution, we provide our simulation results using Rel-8/9 baseline receiver for eICIC CQI reporting test according to the agreed simulation assumption.
2. Simulation results
The simulation assumption is based on [1] with a modification of interference setting for Test 2 option 2, EI/Noc1=-12dB, Noc2/Noc1=0dB, Noc3/Noc2=0dB, which was pointed out in email reflector. We used Rel-8/9 baseline receiver in the simulation.
Table 1-6 show the simulation results for both FDD and TDD.
Table 1  Simulation results for Test 1 FDD
	SNR
	0dB
	1dB
	2dB
	3dB
	5dB
	7dB
	9dB
	11dB
	13dB
	15dB

	Non-ABS
	Median CQI
	1
	2
	2
	3
	4
	5
	6
	7
	8
	9

	
	% within medianCQI +/- 1
	100
	98
	100
	100
	100
	100
	100
	100
	100
	100

	
	BLER for TBS
corresponding to
(CQI median +x)
	-1
	1.00 
	0.57 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	
	
	0
	1.00 
	0.57 
	0.99 
	0.08 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	
	
	1
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 

	
	Requirement
	Fail
	Fail
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass

	ABS
	Median CQI
	5
	6
	6
	7
	8
	9
	10
	11
	12
	12

	
	% within medianCQI +/- 1
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	
	Requirement
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass

	Median CQI difference
	4
	4
	4
	4
	4
	4
	4
	4
	4
	3


Table 2  Simulation results for Test 2 option 1 FDD
	SNR (Es/Noc2)
	1dB
	3dB
	5dB
	7dB
	9dB
	11dB
	13dB
	15dB

	Non-ABS
	Median CQI
	4
	5
	6
	7
	8
	9
	10
	11

	
	% within medianCQI +/- 1
	100
	100
	100
	100
	100
	100
	100
	100

	
	BLER for TBS
corresponding to
(CQI median +x)
	-1
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	
	
	0
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	
	
	1
	1.00 
	1.00 
	1.00 
	1.00 
	0.99 
	1.00 
	0.99 
	0.95 

	
	Requirement
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass

	ABS
	Median CQI
	6
	7
	8
	9
	10
	11
	12
	12

	
	% within medianCQI +/- 1
	100
	100
	100
	100
	100
	100
	100
	100

	
	Requirement
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass

	Median CQI difference
	2
	2
	2
	2
	2
	2
	2
	1


Table 3  Simulation results for Test 2 option 2 FDD
	SNR
	1dB
	3dB
	5dB
	7dB
	9dB
	11dB
	13dB
	14dB
	15dB
	16dB

	Non-ABS
	Median CQI
	6
	7
	8
	9
	10
	11
	12
	12
	12
	13

	
	% within medianCQI +/- 1
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	
	BLER for TBS
corresponding to
(CQI median +x)
	-1
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	
	
	0
	0.05 
	0.01 
	0.00 
	0.00 
	0.00 
	0.01 
	0.00 
	0.00 
	0.00 
	0.00 

	
	
	1
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	0.95 
	0.08 
	0.94 

	
	Requirement
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Fail
	Pass

	ABS
	Median CQI
	6
	7
	8
	9
	10
	11
	12
	12
	12
	13

	
	% within medianCQI +/- 1
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	
	Requirement
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass

	Median CQI difference
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0


Table 4  Simulation results for Test 1 TDD
	SNR
	0dB
	1dB
	2dB
	3dB
	5dB
	7dB
	9dB
	11dB
	13dB
	15dB

	Non-ABS
	Median CQI
	2
	3
	3
	3
	4
	5
	6
	7
	8
	9

	
	% within medianCQI +/- 1
	100
	98
	100
	100
	100
	100
	100
	100
	100
	100

	
	BLER for TBS
corresponding to
(CQI median +x)
	-1
	1.00 
	0.61 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	
	
	0
	1.00 
	1.00 
	1.00 
	0.08 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	
	
	1
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 

	
	Requirement
	Fail
	Fail
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass

	ABS
	Median CQI
	6
	6
	7
	7
	8
	9
	10
	11
	12
	13

	
	% within medianCQI +/- 1
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100

	
	Requirement
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass

	Median CQI difference
	4
	3
	4
	4
	4
	4
	4
	4
	4
	4


Table 5  Simulation results for Test 2 option 1 TDD
	SNR (Es/Noc2)
	1dB
	3dB
	5dB
	7dB
	9dB
	11dB
	13dB
	15dB

	Non-ABS
	Median CQI
	4
	5
	6
	7
	8
	9
	10
	11

	
	% within medianCQI +/- 1
	100
	100
	100
	100
	100
	100
	100
	100

	
	BLER for TBS
corresponding to
(CQI median +x)
	-1
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	
	
	0
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	
	
	1
	1.00 
	1.00 
	1.00 
	1.00 
	0.99 
	1.00 
	0.99 
	0.95 

	
	Requirement
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass

	ABS
	Median CQI
	6
	7
	8
	9
	10
	11
	12
	13

	
	% within medianCQI +/- 1
	100
	100
	100
	100
	100
	100
	100
	100

	
	Requirement
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass

	Median CQI difference
	2
	2
	2
	2
	2
	2
	2
	2


Table 6  Simulation results for Test 2 option 2 TDD
	SNR (Es/Noc2)
	1dB
	3dB
	5dB
	7dB
	9dB
	11dB
	13dB
	15dB

	Non-ABS
	Median CQI
	6
	7
	8
	9
	10
	11
	12
	13

	
	% within medianCQI +/- 1
	100
	100
	100
	100
	100
	100
	100
	100

	
	BLER for TBS
corresponding to
(CQI median +x)
	-1
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	
	
	0
	0.05 
	0.01 
	0.00 
	0.00 
	0.00 
	0.02 
	0.00 
	0.09 

	
	
	1
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 
	1.00 

	
	Requirement
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass

	ABS
	Median CQI
	6
	7
	8
	9
	10
	11
	12
	13

	
	% within medianCQI +/- 1
	100
	100
	100
	100
	100
	100
	100
	100

	
	Requirement
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass
	Pass

	Median CQI difference
	0
	0
	0
	0
	0
	0
	0
	0


From the results, we have some observations.
Observation 1: The percentage within median CQI +/- 1 is always higher than 90% for both ABS and Non-ABS.

Observation 2: Non-ABS BLER requirement is met except for SNR=1dB in Test 1 FDD, SNR=15dB in Test 2 option2 FDD and SNR=1dB in Test 1 TDD.
Although the tested points have not been decided yet, two SNR points separated by 1dB offset will be defined for each test like Rel-8 static CQI test. The simulation results for +/- 1dB of the SNR points, where the requirement are not fulfilled, are also shown in Table 1, 3 and 4. We can see that the requirement is fulfilled at 2dB in Test 1 FDD, 14dB in Test 2 option 2 FDD, 16dB in Test 2 option 2 FDD and 2dB in Test 1 TDD. However the requirement is not met at 0dB in Test 1 FDD and TDD. The reason would be that the median CQI is around 2 in these SNR points and the transport formats corresponding to CQI#1 and #2 are the same. Hence such low SNR points should not be chosen as tested points.
Proposal 1: Tested SNR points should be selected from SNR points higher than or equal to 3dB.

Observation 3: For both FDD and TDD, CQI in Test 1 meet the requirement in [2]. For both FDD and TDD, CQI is always 2 and 0 in Test 2 option 1 and 2 respectively.
In ABS subframes the SINR on the CRS RE is Es/Noc2. On the other hand, in non-ABS subframes the SINR on CRS REs is Es/(EI + Noc3). The SINR difference between ABS and non-ABS are shown in Table 7. Considering that 1 CQI step represent about 2dB, the expected CQI are 4, 2 and 0 respectively. The simulation results matches well with these values.
Table 7  SINR difference between ABS subframes and non-ABS subframes
	Test case
	EI/Noc1[dB]
	Noc2/Noc1[dB]
	EI/Noc2[dB]
	Noc3/Noc2[dB]
	SINR difference[dB]

	Test 1
	10
	4
	6
	3.2
	-7.83 

	Test 2
	option 1
	-2
	4
	-6
	3.2
	-3.69 

	
	option 2
	-12
	0
	-12
	0
	-0.27 


The goal of this simulation campaign is to find interference setting yielding to CQI that clearly differentiated from the CQI in Test 1. From the simulation results, option 2 seems appropriate.

Proposal 2: Interference setting option 2 should be used for Test 2.

3. Conclusion

In this contribution, simulation results for eICIC CQI reporting test using Rel-8/9 baseline receiver have been provided. From the simulation results, we propose the followings.
Proposal 1: Tested SNR points should be selected from SNR points higher than or equal to 3dB.
Proposal 2: Interference setting option 2 should be used for Test 2.
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