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1
Introduction
RAN4#74bis agreed with CR on 256QAM CQI test [1] and the remaining issue has been identified in the way forward [2]:
· PUSCH 3-1 TM9 CQI fading test
· Parameters for two-path channel model for further evaluation in the next meeting
· Option 1: a = 1
· Option 2: a = 0.7
· Test metrics:
· Reuse the legacy requirements as much as possible
· Set high SNR test point to verify 256QAM CQI adaptation performance
In this contribution we discuss the remaining issues on CQI tests. 

In this contribution, we use the CQI-MCS mapping table as shown in A.1, where we have agreed in the RAN4 reflector.
2
Discussion
2.1
PUSCH 3-1 TM9 frequency selective test

2.1.1
Test point
Table 1 compares the subband CQI simulation results for two parameters: a=0.7 and a=1.0 in TS36.101 B.2.4 two-path channel model 
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, where we compared the BLER, median wideband CQI, throughput gain of the best subband CQI over random subband with fixed median wideband CQI, and probability of CQI offset level reporting. Since this is for 256QAM test, our interest is the CQI indexes supporting 256QAM. According to A.2, CQI index supporting 256QAM starts from 12. Table 1 shows the wideband median CQI=12 reports from SNR=20dB for a=0.7 and SNR=21dB for a=1.0. From the simulation result, our preference is to set a=0.7 because CQI index of 256QAM is achieved with lower SNR compared with a=1.0. 
Proposal 1: Set a=0.7 in TS36.101 B.2.4 two-path channel model for 256QAM subband CQI test with PUSCH 3-1. 

Proposal 2: SNR=20dB/21dB for CQI fading test with PUSCH 3-1 TM9 single layer for UE supporting 256QAM. 

Table 1
Comparison of a=0.7 and a=1.0 in TS36.101 B.2.4 two-path channel model. 
	
	a=0.7
	a=1.0

	SNR [dB]
	BLER
	Median CQI
	Tput gain
	Probability of CQI offset level 0 reporting [%]
	BLER
	Median CQI
	Tput gain
	Probability of CQI offset level 0 reporting [%]

	10
	0.11
	7
	2.38
	12.36
	0.11
	7
	2.57
	11.38

	11
	0.11
	8
	2.14
	12.82
	0.11
	7
	2.45
	11.87

	12
	0.11
	8
	2.10
	11.58
	0.11
	8
	2.20
	11.29

	13
	0.11
	8
	1.91
	11.83
	0.11
	8
	2.06
	10.15

	14
	0.11
	9
	1.98
	11.84
	0.11
	8
	1.84
	10.14

	15
	0.11
	9
	1.81
	11.00
	0.11
	8
	1.50
	10.02

	16
	0.11
	9
	1.48
	10.32
	0.11
	9
	1.80
	9.46

	17
	0.11
	9
	1.50
	10.87
	0.11
	9
	1.48
	8.57

	18
	0.11
	10
	1.54
	10.69
	0.11
	9
	1.50
	8.18

	19
	0.11
	11
	2.37
	13.01
	0.11
	10
	1.78
	6.81

	20
	0.10
	12
	1.99
	9.43
	0.11
	10
	1.47
	6.54

	21
	0.10
	12
	1.71
	10.74
	0.11
	12
	2.03
	7.39

	22
	0.11
	12
	1.37
	11.76
	0.11
	12
	1.82
	6.71

	23
	0.11
	13
	1.86
	11.86
	0.11
	12
	1.39
	6.59

	24
	0.11
	13
	1.61
	11.13
	0.11
	12
	1.34
	6.83

	25
	0.11
	13
	1.31
	10.66
	0.11
	12
	1.35
	7.01


2.1.2
Requirements

Figure 1 is the throughput gain of the best subband CQI over the fixed median wideband CQI and random subband. This figure shows the throughput gain at SNR=20/21dB is more than 1.7. Moreover, BLER with the best CQI is around 1.0 and probability of CQI offset level 0 reporting is around 10% according to Table 1. Therefore we propose to set the same requirement as existing subband CQI test with PUSCH 3-1, that is, α=2%, β=40%, and γ=1.1. 
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Figure 1
Throughput gain of the best CQI/subband over the fixed median CQI and random sub-band.
Proposal 3: Set the following requirement for CQI fading test with PUSCH 3-1 TM9 single layer UE supporting 256QAM. 

	α [%]
	β [%]
	Γ

	2
	40
	1.1


When transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.05.
3
Conclusions

Proposal 1: Set a=0.7 in TS36.101 B.2.4 two-path channel model for 256QAM subband CQI test with PUSCH 3-1. 

Proposal 2: SNR=20dB/21dB for CQI fading test with PUSCH 3-1 TM9 single layer for UE supporting 256QAM. 

Proposal 3: Set the following requirement for CQI fading test with PUSCH 3-1 TM9 single layer UE supporting 256QAM. 

	α [%]
	β [%]
	Γ

	2
	40
	1.1


When transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.05.
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Appendix

A.1
CQI-MCS mapping table 

	
	
	
	MCS for PUSCH 3-1 (non-CSI-RS subframe) 
	MCS for PUSCH 3-1 (CSI-RS subframe)

	
	
	Resource blocks
	6
	6

	
	
	Available Resource elements
	684
	672

	CQI index
	Target code rate
	Modulation
	
	

	1
	0.08
	QPSK 
	0
	0

	2
	0.19
	QPSK 
	1
	1

	3
	0.44
	QPSK 
	3
	3

	4
	0.37
	16QAM 
	5
	5

	5
	0.48
	16QAM 
	7
	6

	6
	0.60
	16QAM 
	8
	8

	7
	0.46
	16QAM
	10
	10

	8
	0.55
	64QAM 
	13
	12

	9
	0.65
	64QAM 
	14
	14

	10
	0.75
	64QAM 
	16
	16

	11
	0.85
	64QAM 
	18
	18

	12
	0.69
	256QAM 
	20
	20

	13
	0.78
	256QAM 
	22
	22

	14
	0.86
	256QAM 
	24
	24

	15
	0.93
	256QAM 
	25
	25


A.2
CQI table supporting 256QAM
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256QAM supporting CQl table Legacy CQl table

CQl index | Code rate [Modulation CQl index [ Code rate [Modulation
1 0076 | QPSK je—ft+— 1 0076 | apsk
2 0.188 QPSK el | 2 0.117 QPSK
3 0a | apk k| T 3 0188 | apsk
2 0369 | 160AM 4 0301 | apsk
5 0479 | 160AM 5 0438 | apsk
6 0602 | 160AM 6 0588 | apsk
7 0.455 640AM 7 0.369 160AM
8 0554 | 640AM 8 0479 | 160AM
9 0650 | 640AM 9 0602 | 160AM
10 0754 | 640AM 10 0455 | 640AM
1 0853 | 640AM 1 0554 | 640AM
12 0694 | 2560AM 12 0650 | 640AM
13 0778 | 2560AM 13 0754 | 640AM
14 0864 | 2560AM | >2560AM 14 0853 | 640AM
15 0.926 | 2560AM |/ indexes 15 0926 | 640AM





Figure 2
CQI tables both supporting and not supporting 256QAM (Ref. TS36.213 Tables 7.2.3-1 and 7.2.3-2).
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