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1
Introduction 
In this contribution, we provide our simulation results and observations for the CSI tests on 256QAM. 
2
CQI tests
In RAN4#73 meeting, a WF [1] was agreed by narrowing down the number of options to two:
· Option 3: CQI definition PUCCH 1-1 dual layer and CQI fading test TM9 PUSCH 3-1;
· Option 4: PUCCH 1-0 static test for TM1 and PUCCH 1-1 static test for TM9; no CQI fading test 
In the following, we provide our simulation results for the 4 individual tests in the 2 options. 

2.1. TM1, PUCCH 1-0 static single-layer test
The simulation was based on the static test in 9.2.1.1 of 36.101. The results are summarized in Table 1. Based on the simulation results, the requirements can generally be reused for 256QAM, except for the SNRs that UE reports CQI 14. The reason is that both CQI levels 14 and 15 will be mapped to the same MCS level (26) in this test which has PDSCH 6300 REs (3 OFDM symbols for PDCCH, 1 CRS port, 50 PRBs). The corresponding spectrum efficiency of CQI levels and MCSs levels are provided in Table 2.
Table 1. Simulation results of PUCCH 1-0 static test for TM1 single-layer
	SNR

(dB)
	mCQI value
	Prob. in 

mCQI±1
	BLER

	
	
	
	mCQI
	mCQI-1
	mCQI+1

	-6
	2
	100%
	0
	0
	1

	-5
	2
	100%
	0
	0
	1

	-4
	2
	100%
	0
	0
	1

	-3
	2
	100%
	0
	0
	0.2998

	-2
	3
	100%
	0
	0
	1

	-1
	3
	100%
	0
	0
	1

	0
	3
	100%
	0
	0
	1

	1
	3
	100%
	0
	0
	0.0875

	2
	4
	100%
	0
	0
	1

	3
	4
	100%
	0
	0
	0.03

	4
	5
	100%
	0
	0
	1

	5
	5
	100%
	0
	0
	1

	17
	11
	100%
	0
	0
	0.9069

	18
	12
	100%
	0
	0
	1

	19
	12
	100%
	0
	0
	0.8406

	20
	13
	100%
	0
	0
	1

	21
	13
	100%
	0
	0
	0.09363

	22
	14
	100%
	0
	0
	0

	23
	14
	100%
	0
	0
	0

	24
	14
	100%
	0
	0
	0


Table 2. Spectrum efficiencies in PUCCH 1-0 static test for TM1 (6300 PDSCH REs)
	CQI
	Efficiency

	12
	5.5547

	13
	6.2266

	14
	6.914

	15
	7.4063

	MCS
	TBS
index
	TBS
	Coderate
(+24 CRC bits)
	Efficiency

	24
	30
	39232
	0.77889
	6.22111

	25
	31
	40576
	0.80556
	6.44444

	26
	32
	42368
	0.84111
	6.72889

	27
	33
	48936
	0.97143
	7.77143


Observation 1. The settings and requirements of existing PUSCH 1-0 test in 9.2.1.1 can be generally reused for 256QAM TM1 PUCCH 1-0 static single-layer test, except for the SNRs that UE reports CQI 14.
2.2. TM4, PUCCH 1-1 static dual-layer test
The simulation was based on Section 3.1.1 in [2], and the results are provided in Table 3. The number of total available PDSCH REs in a sub-frame is 6000. Based on the simulation results, the requirements in Section 9.2.2.1 in 36.101 can generally be reused for 256QAM. 
Table 3. Simulation results of PUCCH 1-1 static test for TM4 dual-layer
	SNR

(dB)
	mCQI value
	Prob. in mCQI±1
	BLER mCQI
	BLER mCQI-1
	BLER mCQI+1

	
	CW 0
	CW 1
	CW 0
	CW 1
	CW 0
	CW 1
	CW 0
	CW 1
	CW 0
	CW 1

	-3
	2
	2
	100%
	100%
	0
	0
	0
	0
	1
	1

	-2
	2
	2
	100%
	100%
	0
	0
	0
	0
	1
	1

	-1
	2
	2
	100%
	100%
	0
	0
	0
	0
	1
	1

	0
	2
	2
	100%
	100%
	0.01
	0.01
	0
	0
	0.92
	0.92

	1
	3
	3
	100%
	100%
	0
	0
	0
	0
	1
	1

	2
	3
	3
	100%
	100%
	0
	0
	0
	0
	1
	1

	3
	3
	3
	100%
	100%
	0
	0
	0
	0
	1
	1

	4
	3
	3
	100%
	100%
	0
	0.01
	0
	0
	0.84
	0.85

	5
	4
	4
	100%
	100%
	0
	0
	0
	0
	1
	1

	17
	10
	10
	100%
	100%
	0
	0
	0
	0
	1
	1

	18
	10
	10
	100%
	100%
	0
	0
	0
	0
	0.13
	0.12

	19
	10
	10
	100%
	100%
	0
	0
	0
	0
	0.49
	0.49

	20
	11
	11
	100%
	100%
	0
	0
	0
	0
	0.05
	0.05

	21
	12
	12
	100%
	100%
	0
	0
	0
	0
	1
	1

	22
	12
	12
	100%
	100%
	0
	0
	0
	0
	0.03
	0.03

	23
	13
	13
	100%
	100%
	0
	0
	0
	0
	1
	1

	24
	13
	13
	100%
	100%
	0
	0
	0
	0
	0.17
	0.17

	25
	13
	13
	100%
	100%
	0
	0
	0
	0
	1
	1

	26
	14
	14
	100%
	100%
	0.02
	0.02
	0
	0
	1
	1

	27
	14
	14
	100%
	100%
	0
	0
	0
	0
	0.001
	0.002


Observation 2. The settings and requirements of existing PUSCH 1-1 test in 9.2.2.1 can be generally reused for 256QAM TM4 PUCCH 1-1 static dual-layer test.

2.3. TM9, PUCCH 1-1 static dual-layer test
In this test, we simply modified the test in 9.2.3.1 with 2 TX antennas (2 CRS ports and 2 CSI-RS ports). CSI-RS is configured at subframe 1 and 6, while PDSCH (6000 REs) is scheduled only at subframes 2, 3, 4, 7, 8 and 9. The results are shown in Table 4. Based on the simulation results, the requirements in Section 9.2.3.1 in 36.101 can generally feasible.
Table 4. Simulation results of PUCCH 1-1 static test for TM9 single-layer
	SNR

(dB)
	mCQI value
	Prob. in mCQI±1
	BLER mCQI
	BLER mCQI-1
	BLER mCQI+1

	
	CW 0
	CW 1
	CW 0
	CW 1
	CW 0
	CW 1
	CW 0
	CW 1
	CW 0
	CW 1

	-2
	2
	2
	100%
	100%
	0
	0
	0
	0
	1
	1

	-1
	2
	2
	100%
	100%
	0
	0
	0
	0
	1
	1

	0
	2
	2
	100%
	100%
	0.02
	0.02
	0
	0
	1
	1

	1
	2
	2
	100%
	100%
	0.33
	0.33
	0
	0
	1
	1

	2
	3
	3
	100%
	100%
	0
	0
	0
	0
	1
	1

	3
	3
	3
	100%
	100%
	0
	0
	0
	0
	1
	1

	4
	3
	3
	100%
	100%
	0
	0
	0
	0
	1
	1

	5
	4
	4
	100%
	100%
	0.49
	0.49
	0
	0
	1
	1

	6
	4
	4
	100%
	100%
	0
	0
	0
	0
	0.644
	0.637

	20
	11
	11
	100%
	100%
	0
	0
	0
	0
	1
	1

	21
	12
	12
	100%
	100%
	0.69
	0.68
	0
	0
	1
	1

	22
	12
	12
	100%
	100%
	0
	0
	0
	0
	0.281
	0.278

	23
	12
	12
	100%
	100%
	0
	0
	0
	0
	0.056
	0.066

	24
	13
	13
	100%
	100%
	0
	0
	0
	0
	1
	1

	25
	13
	13
	100%
	100%
	0
	0
	0
	0
	0.01
	0.01

	26
	14
	14
	100%
	100%
	0
	0
	0
	0
	1
	1

	27
	14
	14
	100%
	100%
	0
	0
	0
	0
	0.07
	0.07


Observation 3. It is feasible to modify 9.2.3.1 test for 256QAM TM9 PUCCH 1-1 static dual-layer test.

2.4. TM9, PUCCH 3-1 fading single-layer test
The purpose CQI fading test is to verify that UE accurately reports the sub-band (SB) CQIs. In the existing PUSCH 3-1 test in 9.3.1.2.1 in 36.101, there are 3 requirements: 
a)
The probability of reporting a SB CQI offset level of 0 shall be at least 2% but less than 40%;

b)
The throughput gain of using {best SB, SB CQI} over that of using {random SB, wideband CQI} shall be ≥ 1.1;

c)
The BLER resulted by using {best SB, SB CQI} shall be greater or equal to 0.05.
Based on 9.3.1.2.1 test, we conducted simulations, and the results are listed in Table 5. From the simulation results, it turns out that the legacy requirements are not feasible fro 256QAM. At low SNR, the probability of reporting a SB CQI offset level of 0 could be too high. At high SNR, the BLER resulted by using {best SB, SB CQI} could be too low. As a result, if the fading test is going to be introduced, the test will need to be re-designed, e.g., a different propagation channel and/or different requirements.
Table 5. Simulation results of fading CQI test with 256QAM
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Observation 4. If the fading test is going to be introduced for 256QAM, the test will need to be re-designed, e.g., a different propagation channel, or different requirements. 
3
Summary 
In this contribution, we provide our simulation results and observations on the 256QAM CSI tests: 
Observation 1. The settings and requirements of existing PUSCH 1-0 test in in 9.2.1.1 can be generally reused for 256QAM TM1 PUCCH 1-0 static single-layer test, except for the SNRs that UE reports CQI 14.
Observation 2. The settings and requirements of existing PUSCH 1-1 test in 9.2.2.1 can be generally reused for 256QAM TM4 PUCCH 1-1 static dual-layer test.

Observation 3. It is feasible to modify 9.2.3.1 test for 256QAM TM9 PUCCH 1-1 static dual-layer test.

Observation 4. If the fading test is going to be introduced for 256QAM, the test will need to be re-designed, e.g., a different propagation channel, or different requirements.
4
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