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1. Introduction
In RAN4 #74bis, following agreements were made regarding CQI tests for eIMTA [1]. 

It is agreed that following CQI test would be introduced for TDD eIMTA:

· Test 1A-1: TM2 aperiodic CQI fading requirement for feature group #7-3 without EPDCCH configured
· Test 1A-2: TM2 aperiodic CQI fading requirement for feature group#7-3 with EPDCCH configured
· Test 1B: TM10 aperiodic CQI fading requirement for feature group#7-3 without EPDCCH configured

· Test 2A: TM9 periodic CQI static requirement for feature group#7-1&7-3 without EPDCCH configured
Also, corresponding test applicability was agreed depending on different UE capability. 

In this contribution, we provide simulation results for eIMTA CQI test based on simulation assumption in [1]. 
2. Simulation results
2.1. CQI-to-MCS mapping table

First, we would like to provide CQI-to-MCS mapping table to be used in the test. We need to define CQI-to-MCS mapping rule for following cases. 
· MCS.1A: TM2 6 PRB allocation with 2 CRS ports and one ZP-CSI-RS (696 REs)
· MCS.1B: TM10 6 PRB allocation with 2 CRS ports and one ZP-CSI-RS (624 REs)

· MCS.2A-1 (SF 0/5) : TM9 41 PRB allocation with 2 CRS ports and one ZP-CSI-RS (4264 REs)

· MCS.2A-2 (SF 3/8): TM9 50 PRB allocation with 2 CRS ports (5400 REs)

· MCS.2A-3 (SF 4/9): TM9 50 PRB allocation with 2 CRS ports and one ZP-CSI-RS (5100 REs)

Table 1 shows CQI-to-MCS mapping table. Note that MCS.5 MCS.19 will be reused for MCS.2A-2 and MCS.1B while new MCS schemes will be introduced for MCS.1A, MCS.2A-1 and MCS.2A-3. 
Table 1. CQI-to-MCS mapping table for eIMTA CQI tests
	CQI Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Target Coding Rate
	OOR
	0.0762
	0.1172
	0.1885
	0.3008
	0.4385
	0.5879
	0.3691
	0.4785
	0.6016
	0.4551
	0.5537
	0.6504
	0.7539
	0.8525
	0.9258

	Modulation
	OOR
	QPSK
	16QAM
	64QAM

	MCS Scheme
	PRB
	Available
RE-s
	Imcs

	[MCS.1A]
	6
	696
	DTX
	0
	0
	2
	4
	6
	8
	11
	13
	15
	18
	20
	21
	24
	25
	27

	[MCS.1B]
	6
	624
	DTX
	0
	0
	1
	3
	5
	7
	10
	12
	14
	17
	19
	20
	22
	24
	24

	[MCS.2A-1]
	41
	4264
	DTX
	0
	0
	1
	3
	5
	7
	10
	12
	14
	15
	18
	20
	22
	24
	24

	[MCS.2A-2]
	50
	5400
	DTX
	0
	0
	2
	3
	5
	7
	10
	12
	14
	17
	19
	21
	23
	24
	25

	[MCS.2A-3]
	50
	5100
	DTX
	0
	0
	1
	3
	5
	7
	8
	12
	13
	15
	18
	20
	22
	23
	24


2.2. Test 1A (TM2 aperiodic CQI fading requirement)
Purpose of test 1A is to verify UE’s capability to handle Rel-12 CSI subframe set configuration with aperiodic CSI reporting procedure. Test is defined as CQI test in frequency selective fading channel. Two ZP-CSI-RS configurations are used in the test to make it sure that UE implements new rate matching behaviour. When UE supports EPDCCH, PDSCH is scheduled via EPDCCH instead of PDCCH to verify correct implementation of EPDCCH rate matching around two ZP-CSI-RS configurations. Detailed simulation assumptions for test 1A can be found in [1]. 
Table 2 summarizes simulation results for test 1A. It can be observed that, at all CINR points, UE can meet existing test metric of CQI offset 0 probability, throughput ratio between best subband and random subband scheduling and BLER for best subband scheduling. Since CSI is reported for each CSI subframe set separately, test metric should be checked separately for each CSI subframe set. On top of that, we can consider additional test metric of wideband CQI difference between CSI subframe set 0 and CSI subframe set 1. Difference between reported wideband CQI for subframe set 0 and subframe set 1 should be equal to or larger than threshold for more than 90% of time. 
For test point, we would like to propose CINR = 10/11 dB for CSI subframe set 0and CINR=0/1 for CSI subframe set 1. If higher CINR points are taken, best subband CQI might be too close to highest CQI. 

Table 2. Simulation result for test 1A

	CINR (dB)
	WB median CQI
	Best SB BLER
	Best SB Tput (Mbps)
	Random SB Tput (Mbps)
	Tput ratio
	min SB CQI offset 0 prob
	max SB CQI offset 0 prob

	-4
	5
	47.1
	0.0845
	0.0615
	1.37
	21
	28

	-3
	5
	34.5
	0.124
	0.0691
	1.79
	19.1
	22.2

	-2
	6
	31.8
	0.14
	0.0754
	1.86
	17.1
	20.8

	-1
	6
	26
	0.178
	0.084
	2.12
	14.9
	18.6

	0
	7
	21.4
	0.204
	0.106
	1.92
	16.4
	18.5

	1
	7
	21.9
	0.222
	0.12
	1.85
	15.1
	17.2

	2
	7
	19.5
	0.261
	0.133
	1.96
	15.8
	16.7

	3
	8
	17.7
	0.283
	0.146
	1.94
	16.9
	18.3

	4
	8
	13.3
	0.32
	0.162
	1.98
	15.1
	17

	5
	9
	15.8
	0.326
	0.17
	1.92
	13.7
	20.3

	6
	9
	10.7
	0.388
	0.186
	2.09
	13.9
	15.9

	7
	9
	9.18
	0.412
	0.201
	2.05
	12.9
	15.7

	8
	10
	7.55
	0.454
	0.229
	1.98
	10.3
	12.3

	9
	10
	8.52
	0.47
	0.252
	1.87
	10.4
	12

	10
	11
	16
	0.502
	0.264
	1.9
	11.3
	13.9

	11
	11
	14
	0.536
	0.287
	1.87
	10.4
	11.2

	12
	12
	15.1
	0.563
	0.293
	1.92
	8.6
	12.2

	13
	12
	16.3
	0.576
	0.317
	1.82
	6.6
	7.9

	14
	13
	17.1
	0.589
	0.309
	1.91
	8.4
	10.2

	15
	13
	14.1
	0.629
	0.324
	1.94
	9.4
	12.8

	16
	13
	11.8
	0.651
	0.338
	1.93
	8.7
	9.7


2.3. Test 1B (TM10 aperiodic CQI fading requirement)
Purpose of test 1B is to verify UE’s capability to handle Rel-12 CSI subframe set configuration with aperiodic CSI reporting procedure in TM10. Test is defined as CQI test in frequency selective fading channel. Two ZP-CSI-RS configurations are used in the test to make it sure that UE implements new rate matching behaviour. Also, one CSI process is configured for UE with two associated CSI-IM to allow separate CSI feedback for two CSI subframe sets. EPDCCH is not configured in the test. Detailed simulation assumptions for test 1B can be found in [1]. 

Table 3 summarizes simulation results for test 2B. It can be observed that, at all CINR points, UE can meet existing test metric of CQI offset 0 probability, throughput ratio between best subband and random subband scheduling and BLER for best subband scheduling. Since CSI is reported for each CSI subframe set separately, test metric should be checked separately for each CSI subframe set. On top of that, we can consider additional test metric of wideband CQI difference between CSI subframe set 0 and CSI subframe set 1. Difference between reported wideband CQI for subframe set 0 and subframe set 1 should be equal to or larger than threshold for more than 90% of time. 
For test point, we would like to propose CINR = 10/11 dB for CSI subframe set 0and CINR=0/1 for CSI subframe set 1. If higher CINR points are taken, best subband CQI might be too close to highest CQI. 

Table 3. Simulation result for test 1B
	CINR (dB)
	WB median CQI
	Best SB BLER
	Best SB Tput (Mbps)
	Random SB Tput (Mbps)
	Tput ratio
	min SB CQI offset 0 prob
	max SB CQI offset 0 prob

	-4
	4
	26.5
	0.09
	0.0467
	1.93
	13.3
	16.8

	-3
	5
	28
	0.0986
	0.0591
	1.67
	17.3
	22

	-2
	5
	26.5
	0.118
	0.065
	1.82
	18.1
	22

	-1
	5
	26.7
	0.132
	0.0713
	1.85
	18.6
	21.1

	0
	6
	26.9
	0.154
	0.0797
	1.93
	17
	20.7

	1
	6
	21
	0.18
	0.0845
	2.13
	15.8
	18.3

	2
	7
	23
	0.2
	0.115
	1.74
	13.1
	16.2

	3
	7
	23
	0.223
	0.127
	1.76
	11.4
	13.2

	4
	8
	30.9
	0.225
	0.142
	1.58
	12.8
	16.5

	5
	8
	25.9
	0.258
	0.154
	1.68
	12.7
	14.6

	6
	9
	29.5
	0.267
	0.162
	1.65
	12.1
	15.3

	7
	9
	25.3
	0.308
	0.175
	1.76
	10.4
	11.7

	8
	10
	24
	0.33
	0.198
	1.67
	11.3
	14.2

	9
	10
	18.2
	0.372
	0.218
	1.71
	11
	12

	10
	10
	17.4
	0.384
	0.239
	1.61
	10.3
	12.7

	11
	11
	15.7
	0.436
	0.247
	1.77
	10
	17.4

	12
	11
	12.7
	0.464
	0.269
	1.72
	10.8
	12

	13
	11
	12.8
	0.475
	0.299
	1.59
	9.6
	13.1

	14
	12
	19.5
	0.475
	0.302
	1.57
	9.4
	14.6

	15
	12
	20.2
	0.497
	0.337
	1.47
	7.3
	16

	16
	12
	20.4
	0.509
	0.431
	1.18
	8.6
	9.7


Proposal 1.  For test 1A and test 1B, 

· Apply existing test metric of CQI offset 0 probability, throughput ratio between best subband and random subband scheduling and BLER for best subband scheduling separately to each CSI subframe set with same threshold numbers. 

· Introduce a new test metric of difference in wideband CQI reporting. Difference between reported wideband CQI for subframe set 0 and subframe set 1 should be equal to or larger than threshold for more than 90% of time.  

· Select test points at CINR = 10/11 dB for CSI subframe set 0and CINR=0/1 dB for CSI subframe set 1.

2.4. Test 2A (TM9 periodic CQI requirement under eIMTA)
Purpose of test 2A is to verify UE’s capability to handle Rel-12 CSI subframe set configuration with periodic CSI reporting under dynamic TDD UL-DL reconfiguration. Test is defined as CQI definition test in static channel with two Rel-12 CSI subframe sets. TDD configuration is dynamically changed between configuration 0 and 2 in every radio frame and UE is supposed to measure CSI of CSI subframe set 1 only when dynamic subframe is configured as DL. Detailed simulation assumptions for test 2A can be found in [1].
Table 4 summarizes simulation results for test 2A. It can be observed that, at all two adjacent CINR points, we can find one CINR points at which UE can meet existing test metric of CQI distribution around median CQI and BLER. Therefore, we can reuse existing test metrics of CQI definition test for test 2A. On top of that, we can consider additional test metric of wideband CQI difference between CSI subframe set 0 and CSI subframe set 1. Difference between reported wideband CQI for subframe set 0 and subframe set 1 should be equal to or larger than threshold for more than 90% of time. For test point, we would like to propose CINR = 10/11 dB for CSI subframe set 0and CINR=0/1 for CSI subframe set 1. If higher CINR points are taken, best subband CQI might be too close to highest CQI. 

Table 4. Simulation result for test 2A

	CINR (dB)
	Prob {MedCQI +/- 1} (%)
	Set 0 BLER for MedCQI-1 (%)
	Set 0 BLER for MedCQI (%)
	Set 0 BLER for MedCQI+1 (%)
	Set 1 BLER for MedCQI-1 (%)
	Set 1 BLER for MedCQI (%)
	Set 1 BLER for MedCQI+1 (%)

	-4
	99
	0
	0
	55.6
	0
	0
	0.5

	-3
	100
	0
	0
	100
	0
	0
	99.5

	-2
	100
	0
	2.6
	51.3
	0
	0
	100

	-1
	100
	0
	0
	50
	0
	0
	100

	0
	100
	0
	0.306
	50
	0
	0.67
	100

	1
	100
	0
	0
	50
	0
	0
	100

	2
	100
	0
	0
	18.5
	0
	0
	4.54

	3
	100
	0
	0
	50
	0
	0
	98.5

	4
	100
	0
	0
	0
	0
	0
	0

	5
	100
	0
	0
	50
	0
	0
	100

	6
	100
	0
	0
	5.3
	0
	0
	0

	7
	100
	0
	0
	50
	0
	0
	100

	8
	100
	0
	0
	49.2
	0
	0
	3.32

	9
	100
	0
	0
	16
	0
	0
	100

	10
	100
	0
	0
	0
	0
	0
	0.46

	11
	100
	0
	0
	47.9
	0
	0
	100

	12
	100
	0
	0
	0
	0
	0
	0.51

	13
	100
	0
	0
	49.6
	0
	0
	100

	14
	100
	0
	0
	0
	0
	0
	80.8

	15
	100
	0
	0
	50
	0
	0.15
	99.7

	16
	100
	0
	26.3
	50
	0
	0.15
	70.5


Proposal 2.  For test 2A, 

· Apply existing test metric of CQI distribution around median CQI and BLER separately to each CSI subframe set with same threshold numbers. 

· Introduce a new test metric of difference in wideband CQI reporting. Difference between reported wideband CQI for subframe set 0 and subframe set 1 should be equal to or larger than threshold for more than 90% of time.  

· Select test points at CINR = 10/11 dB for CSI subframe set 0and CINR=0/1 dB for CSI subframe set 1.

3. Conclusions

In this contribution, we provided simulation results for eIMTA CQI test. Based on our simulation results, our proposals are 
Proposal 1.  For test 1A and test 1B, 

· Apply existing test metric of CQI offset 0 probability, throughput ratio between best subband and random subband scheduling and BLER for best subband scheduling separately to each CSI subframe set with same threshold numbers. 

· Introduce a new test metric of difference in wideband CQI reporting. Difference between reported wideband CQI for subframe set 0 and subframe set 1 should be equal to or larger than threshold for more than 90% of time.  

· Select test points at CINR = 10/11 dB for CSI subframe set 0and CINR=0/1 dB for CSI subframe set 1.

Proposal 2.  For test 2A, 

· Apply existing test metric of CQI distribution around median CQI and BLER separately to each CSI subframe set with same threshold numbers. 

· Introduce a new test metric of difference in wideband CQI reporting. Difference between reported wideband CQI for subframe set 0 and subframe set 1 should be equal to or larger than threshold for more than 90% of time.  

· Select test points at CINR = 10/11 dB for CSI subframe set 0and CINR=0/1 dB for CSI subframe set 1.
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