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1   Introduction
In RAN4#81 meeting, we have agreed the initial draft for the TR 36.747. This TP will capture the link-level performance evaluation in previous meetings.
2   TP proposal
---------------------------------------------- Start of Change ---------------------------------------------
5.3
Link-level performance evaluation

For enhanced SU-MIMO IM based on 4Rx, link-level performance is critical for the requirements. Scenarios with testable gain will be considered to define corresponding requirements.
This clause provides the link-level evaluation parameters and results of scenarios.
5.3.1 Parameters for link level evaluation

The common test parameters (FDD) are given in Table 5.3.1-1. The evaluation scenarios with specific parameters are listed in Table 5.3.1-2 including rank 2, 3 and 4. For each scenario, in order to find cases with testable gain, different antenna correlation options are considered in Table 5.3.1-3, including ULA low, ULA medium, ULA medium A, ULA high and XPOL medium A.
Table 5.3.1-1: Common parameters for evaluations (FDD)

	Parameter
	Unit
	Value

	Bandwidth
	MHz
	10

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM

{0,0,1,2} for 64QAM and 256QAM

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2 for 10 MHz

	Reporting Mode
	
	PUSCH 3-1

	Cyclic Prefix
	
	Normal

	Cell_ID
	
	0

	Tx EVM
	
	6% for 16QAM and 64QAM;

3% for 256QAM

	Reference receiver
	
	R-ML, interesting companies are encouraged to provide full ML results


Table 5.3.1-2: Test scenarios for evaluations
	Test scenario
	Rank
	Descriptions of other parameters

	Case 1
	Rank 2
	TM4 16QAM 1/2 ETU70 2x4 (refer 8.2.1.4.2A)

	Case 2
	
	TM9 16QAM 1/2 EPA5 2X4 (refer 8.3.1.2A)

	TS #1
	
	TM4 64QAM 1/2 EPA5 2x4

	TS #2
	
	TM9 64QAM 1/2 EPA5 2x4

	TS #3
	
	TM4 256QAM 0.62 EPA5 4x4

	TS #4
	
	TM9 256QAM 1/2 EPA5 4x4

	TS #5
	Rank3
	TM3 16QAM 1/2 EVA70 4x4

	TS #6
	
	TM3  64QAM 1/2 EPA5 4X4

	TS #7
	Rank4
	TM4 16QAM 1/2 EPA5 4x4

	TS #8
	
	TM9 16QAM 0.57 EPA5 4x4


Table 5.3.1-3: Antenna correlation options

	Options
	Antenna Correlation

	AC #1
	ULA Low correlation

	AC #2
	ULA Medium correlation (α=0.3, β=0.9)

	AC #3
	ULA Medium A correlation (α=0.3, β=0.3874)

	AC #4
	XPOL Medium A correlation (α=0.3, β=0.6, γ=0.2)


5.3.2 Link-level simulation results

The document R4-1700937 captures the link level simulation results from companies. 

Table 5.3.2-1caputes the summary of simulation results for R-ML and MMSE receivers. Testable performance gain can be oberserved for some scenarios under certain antenna correlation factors. Table 5.3.2-2 provides the averaged SNR gain of R-ML over MMSE observed at 70% maximum throughput.
Table 5.3.2-1: Summary of simulation results (dB), 70 % TP

	Rank  
	Test scenario
	Antenna correlation
	Receiver
	LG
	Intel
	Huawei
	Qualcomm

	　Rank 2
	Case 1
TM4 16QAM
	ULA Medium
	R-ML
	14.65
	15.23
	15.94
	13.96

	
	
	
	MMSE
	18.94
	18.11
	18.34
	16.45

	
	Case 2
TM9 16QAM
	ULA Medium
	R-ML
	14.09
	12.20
	14.31
	15.27

	
	
	
	MMSE
	17.27
	15.07
	17.04
	18.24

	
	TS#1 
TM4 64QAM
	ULA Low
	R-ML
	9.49
	11.66
	7.46
	

	
	
	
	MMSE
	10.43
	11.66
	7.63
	

	
	
	ULA Medium
	R-ML
	19.15
	22.61
	17.60
	

	
	
	
	MMSE
	19.95
	23.06
	18.82
	

	
	
	ULA Medium A
	R-ML
	11.76
	15.85
	11.54
	

	
	
	
	MMSE
	12.63
	15.92
	11.99
	

	
	TS#2
TM9 64QAM
	ULA Low
	R-ML
	11.58
	9.87
	11.18
	

	
	
	
	MMSE
	13.34
	9.85
	11.31
	

	
	
	ULA Medium
	R-ML
	22.86
	20.61
	23.10
	

	
	
	
	MMSE
	25.34
	21.49
	23.20
	

	
	
	ULA Medium A
	R-ML
	15.71
	14.05
	15.31
	

	
	
	
	MMSE
	17.69
	14.26
	15.84
	

	
	TS#3
TM4 256QAM
	ULA Low
	R-ML
	18.47
	14.76
	15.09
	

	
	
	
	MMSE
	19.33
	14.74
	15.10
	

	
	
	ULA Medium
	R-ML
	24.63
	26.22
	26.81
	

	
	
	
	MMSE
	26.28
	27.33
	27.33
	

	
	
	ULA Medium A
	R-ML
	17.50
	19.74
	18.70
	

	
	
	
	MMSE
	19.35
	20.06
	20.48
	

	
	TS#4
TM9 256QAM
	ULA Low
	R-ML
	18.45
	16.35
	14.36
	

	
	
	
	MMSE
	20.94
	16.30
	14.42
	

	
	
	ULA Medium
	R-ML
	
	28.32
	22.11
	

	
	
	
	MMSE
	
	29.45
	24.56
	

	
	
	ULA Medium A
	R-ML
	25.12
	21.58
	18.11
	

	
	
	
	MMSE
	27.54
	22.01
	18.56
	

	Rank 3
	TS#5
TM3 16QAM
	ULA Low
	R-ML
	9.24
	9.11
	9.21
	

	
	
	
	MMSE
	10.37
	9.19
	9.55
	

	
	
	ULA Medium
	R-ML
	
	27.70
	24.51
	

	
	
	
	MMSE
	
	
	
	

	
	
	ULA Medium A
	R-ML
	22.06
	19.61
	20.56
	20.03

	
	
	
	MMSE
	28.25
	25.40
	
	24.39

	
	
	XPOL Medium A
	R-ML
	10.76
	10.59
	
	

	
	
	
	MMSE
	11.71
	10.82
	
	

	
	TS#6
TM3 64QAM
	ULA Low
	R-ML
	
	11.66
	12.26
	

	
	
	
	MMSE
	
	11.73
	12.27
	

	
	
	ULA Medium
	R-ML
	
	
	
	

	
	
	
	MMSE
	
	
	
	

	
	
	ULA Medium A
	R-ML
	
	24.81
	23.31
	

	
	
	
	MMSE
	31.65
	26.73
	23.88
	

	
	
	XPOL Medium A
	R-ML
	13.60
	13.09
	
	13.35

	
	
	
	MMSE
	15.18
	13.17
	
	13.37

	Rank 4
	TS#7
TM4 16QAM
	ULA Low
	R-ML
	
	9.25
	10.15
	

	
	
	
	MMSE
	
	9.72
	10.15
	

	
	
	ULA Medium
	R-ML
	
	
	28.65
	

	
	
	
	MMSE
	
	
	
	

	
	
	ULA Medium A
	R-ML
	
	21.24
	
	

	
	
	
	MMSE
	
	28.85
	
	

	
	
	XPOL Medium A
	R-ML
	14.57
	10.68
	
	

	
	
	
	MMSE
	18.08
	11.66
	
	

	
	TS#8
TM9 16QAM
	ULA Low
	R-ML
	
	13.52
	15.33
	

	
	
	
	MMSE
	
	14.75
	15.37
	

	
	
	ULA Medium
	R-ML
	
	
	
	

	
	
	
	MMSE
	
	
	
	

	
	
	ULA Medium A
	R-ML
	
	27.69
	
	

	
	
	
	MMSE
	
	
	
	

	
	
	XPOL Medium A
	R-ML
	17.01
	14.96
	
	

	
	
	
	MMSE
	20.54
	16.64
	
	


Table 5.3.2-2: Averaged performance gain of R-ML over MMSE receiver
	Rank
	Test scenario
	Antenna correlation
	Average SNR gain (dB)

	Rank 2
	Case 1 TM4 16QAM
	ULA Medium
	3.01

	
	Case 2 TM9 16QAM
	ULA Medium
	2.93

	
	TS#1 TM4 64QAM
	ULA Low
	0.37

	
	
	ULA Medium
	0.82

	
	
	ULA Medium A
	0.46

	
	TS#2 TM9 64QAM
	ULA Low
	0.62

	
	
	ULA Medium
	1.15

	
	
	ULA Medium A
	0.91

	
	TS#3 TM4 256QAM
	ULA Low
	0.29

	
	
	ULA Medium
	1.10

	
	
	ULA Medium A
	1.32

	
	TS#4 TM9 256QAM
	ULA Low
	0.83

	
	
	ULA Medium
	1.79

	
	
	ULA Medium A
	1.10

	Rank 3
	TS#5 TM3 16QAM
	ULA Low
	0.52

	
	
	ULA Medium
	

	
	
	ULA Medium A
	5.44

	
	
	XPOL Medium A
	0.59

	
	TS#6 TM3 64QAM
	ULA Low
	0.04

	
	
	ULA Medium
	

	
	
	ULA Medium A
	1.24

	
	
	XPOL Medium A
	0.56

	Rank 4
	TS#7 TM4 16QAM
	ULA Low
	0.24

	
	
	ULA Medium
	

	
	
	ULA Medium A
	7.61

	
	
	XPOL Medium A
	2.25

	
	TS#8 TM9 16QAM
	ULA Low
	0.64

	
	
	ULA Medium
	

	
	
	ULA Medium A
	

	
	
	XPOL Medium A
	2.61


5.3.3 Demodulation performance requirements

---------------------------------------------- End of Change ---------------------------------------------
