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1 Introduction

In RAN4#72bis meeting the summary results for second around is collected and approved in [1] and the way forward is agreed in [2] with following agreements.

Single-cell demodulation test

· Agreements from RAN4#72bis (R4-145746):

· Use R-ML simulation results for impairment performance definition

· Alignment achieved for R-ML receiver

· Companies are encouraged to provide impairment results based on R-ML in RAN4#73

· FFS TM9/TM8 test setup down-selection
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1 8.2.1.3.1 FDD TM3 [2x2 Medium] [EVA 70] 16QAM

2 8.2.1.4.2 FDD TM4 [2x2 Medium] [ETU 70] 16QAM

3 (option 1) 8.3.1.2  FDD TM9 [2x2 Medium] [EPA 5] 16QAM

3 (option 2) 8.3.1.2 FDD TM9 [2x2 Medium] [ETU 5] 16QAM

4 8.2.2.3.1 TDD TM3 [2x2 Medium] [EVA 70] 16QAM

5 8.2.2.4.2 TDD TM4 [2x2 Medium] [ETU 70] 16QAM

6 (option 1)  8.3.2.2 TDD TM8 [2x2 Medium] [EPA 5] 16QAM

6 (option 2)  8.3.2.2 TDD TM8 [2x2 Medium] [ETU 5] 16QAM


In this contribution we summarize the relative gain for different test points and provide impairment results for the agreed CRS-based TM tests.
2 Test point and impairment results
Though from the agreed way forward it has been decided to take R-ML for setting up requirements for single cell demodulation tests with impairment margins, the test points were not discussed or agreed in previous meetings.
According to the summarized results from [1], Table 1~4 provide results summary for Test 1, 2, 4, 5 respectively with all different test points as 70%, 80%, 85%.

Table 1 Summary of Test 1 FDD TM3 with different test points
	
	Huawei (R4-144300)
	Ericsson (R4-144797)
	LG (R4-144536)
	DOCOMO (R4-144388)
	NVIDIA (R4-146113)
	Samsung (R4-146083)
	Intel (R4-146519)
	Nokia (R4-145326)
	Qualcomm (R4-145169)

	
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE

	SNR @70% MaxTput
	16,17
	18,17
	15,34
	17,36
	15,22
	17,97
	16,67
	18,46
	15,20
	17,50
	16,02
	18,03
	15,58
	17,74
	16,03
	17,31
	15,70
	17,32

	SNR @80% MaxTput
	17,00
	19,36
	16,26
	18,46
	16,13
	19,07
	17,50
	19,66
	15,90
	18,50
	16,86
	19,05
	16,34
	18,66
	16,82
	18,38
	16,47
	18,27

	SNR @85% MaxTput
	17,42
	19,96
	16,75
	19,01
	16,66
	19,65
	17,91
	20,25
	16,30
	18,90
	17,28
	19,56
	16,73
	19,15
	17,40
	18,91
	16,86
	18,77

	@70%/MMSE
	2,00
	
	2,02
	
	2,75
	
	1,78
	
	2,30
	
	2,01
	
	2,16
	
	1,28
	
	1,62
	

	@80%/MMSE
	2,36
	
	2,20
	
	2,94
	
	2,16
	
	2,60
	
	2,19
	
	2,32
	
	1,56
	
	1,80
	

	@85%/MMSE
	2,54
	
	2,26
	
	2,99
	
	2,34
	
	2,60
	
	2,28
	
	2,42
	
	1,51
	
	1,91
	


Table 2 Summary of Test 2 FDD TM4 with different test points

	
	Huawei (R4-144300)
	Ericsson (R4-144797)
	LG (R4-144536)
	DOCOMO (R4-144388)
	NVIDIA (R4-146113)
	Samsung (R4-146083)
	Intel (R4-146519)
	Nokia (R4-145326)
	Qualcomm (R4-145169)
	CMCC (R4-144448)

	
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE

	SNR @70% MaxTput
	16,70
	18,79
	16,36
	18,56
	15,58
	18,24
	16,95
	18,65
	15,80
	18,10
	16,61
	18,69
	16,43
	18,62
	16,52
	17,48
	15,79
	17,11
	16,21
	18,81

	SNR @80% MaxTput
	17,91
	20,86
	17,25
	19,96
	16,64
	20,00
	18,16
	20,54
	16,70
	19,60
	17,59
	20,11
	17,39
	20,17
	17,84
	19,08
	16,98
	18,97
	17,24
	19,64

	SNR @85% MaxTput
	18,58
	21,88
	17,69
	20,73
	17,13
	20,93
	18,77
	21,52
	17,20
	20,40
	18,12
	20,89
	17,87
	20,90
	18,49
	20,03
	17,61
	19,87
	17,48
	20,41

	@70%/MMSE
	2,09
	
	2,20
	
	2,66
	
	1,70
	
	2,30
	
	2,08
	
	2,19
	
	0,96
	
	1,32
	
	2,60
	

	@80%/MMSE
	2,95
	
	2,71
	
	3,36
	
	2,38
	
	2,90
	
	2,51
	
	2,78
	
	1,24
	
	1,99
	
	2,40
	

	@85%/MMSE
	3,30
	
	3,04
	
	3,80
	
	2,75
	
	3,20
	
	2,77
	
	3,03
	
	1,54
	
	2,26
	
	2,93
	


Table 3 Summary of Test 4 TDD TM3 with different test points

	
	Huawei (R4-144300)
	Ericsson (R4-144797)
	LG (R4-144536)
	CATT (R4-145639)
	NVIDIA (R4-146113)
	CMCC (R4-144448)
	Intel (R4-146519)
	Nokia (R4-145326)
	Qualcomm (R4-145169)

	
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE

	SNR @70% MaxTput
	16,07
	17,90
	15,21
	16,94
	14,69
	17,18
	15,93
	17,73
	14,60
	16,80
	14,30
	17,16
	15,17
	17,17
	15,45
	16,40
	15,36
	16,80

	SNR @80% MaxTput
	16,61
	19,12
	16,05
	17,93
	15,55
	18,46
	16,83
	18,84
	15,40
	17,80
	15,00
	18,14
	15,85
	17,98
	16,32
	17,73
	16,19
	17,79

	SNR @85% MaxTput
	16,88
	19,54
	16,61
	18,58
	15,98
	19,09
	17,32
	19,39
	15,80
	18,40
	15,38
	18,76
	16,24
	18,48
	16,76
	18,37
	16,61
	18,33

	@70%/MMSE
	1,83
	 
	1,73
	 
	2,49
	 
	1,80
	 
	2,20
	 
	2,86
	 
	2,00
	 
	0,95
	 
	1,44
	 

	@80%/MMSE
	2,51
	 
	1,88
	 
	2,91
	 
	2,01
	 
	2,40
	 
	3,14
	 
	2,13
	 
	1,41
	 
	1,60
	 

	@85%/MMSE
	2,66
	 
	1,97
	 
	3,11
	 
	2,07
	 
	2,60
	 
	3,38
	 
	2,24
	 
	1,61
	 
	1,72
	 


Table 4 Summary of Test 5 TDD TM4 with different test points

	
	Huawei (R4-144300)
	Ericsson (R4-144797)
	LG (R4-144536)
	CATT (R4-145639)
	NVIDIA (R4-146113)
	CMCC (R4-144448)
	Intel (R4-146519)
	Nokia (R4-145326)
	Qualcomm (R4-145169)

	
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE
	R-ML
	MMSE

	SNR @70% MaxTput
	16,71
	18,95
	16,50
	18,44
	14,97
	17,48
	16,14
	17,80
	15,20
	17,40
	16,21
	18,81
	15,95
	18,10
	16,18
	16,75
	15,47
	16,71

	SNR @80% MaxTput
	17,77
	20,60
	17,46
	19,88
	16,05
	19,16
	17,11
	19,60
	16,20
	19,00
	17,24
	19,64
	16,81
	19,44
	17,25
	18,43
	16,74
	18,53

	SNR @85% MaxTput
	18,40
	21,61
	17,94
	20,69
	16,63
	20,01
	17,59
	20,36
	16,70
	19,90
	17,48
	20,41
	17,31
	20,21
	18,20
	19,41
	17,38
	19,44

	@70%/MMSE
	2,24
	 
	1,94
	 
	2,51
	 
	1,66
	 
	2,20
	 
	2,60
	 
	2,15
	 
	0,57
	 
	1,24
	 

	@80%/MMSE
	2,83
	 
	2,42
	 
	3,11
	 
	2,49
	 
	2,80
	 
	2,40
	 
	2,63
	 
	1,18
	 
	1,79
	 

	@85%/MMSE
	3,21
	 
	2,75
	 
	3,38
	 
	2,77
	 
	3,20
	 
	2,93
	 
	2,90
	 
	1,21
	 
	2,06
	 


The averaged gain achieved for each test point for all tests is calculated in Table 5. It can be observed that with 85% TP the gain is 0.3~0.8dB bigger than the other 2 test points while the SNR values at 85% maximum TP from all the companies are less than 19dB so it should be well enough supported by the existing UE RF solution. So 85% should be chosen as the test points for the agreed tests
Table 5 Averaged gain for each test point

	
	Test 1
	Test 2
	Test 4
	Test 5

	@70%/MMSE
	1,99
	2,01
	1,92
	1,9

	@80%/MMSE
	2,24
	2,52
	2,22
	2,41

	@85%/MMSE
	2,32
	2,86
	2,37
	2,71


Proposal 1: Take 85% as the test point for the agreed Test 1, 2, 4, 5 for requirement setup and impairment results collection.
In Table 6 we provide the impairment results including RF impairments and implementation marigin.
Table 6 Impairment results for 85% test point from Ericsson

	
	Test 1
	Test 2
	Test 4
	Test 5

	SNR@85%
	17,05
	17,99
	17,11
	18,44


3 Conclusions

In this contribution we provide the impairment results for SU-MIMO PDSCH demodulation tests for the agreed tests as following and proposal for the test point.

Proposal 1: Take 85% as the test point for the agreed Test 1, 2, 4, 5 for requirement setup and impairment results collection.
Table 7 Impairment results for 85% test point from Ericsson

	
	Test 1
	Test 2
	Test 4
	Test 5

	SNR@85%
	17,05
	17,99
	17,11
	18,44
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