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1
Introduction
In [1] test cases for demodulation performance evaluation of advanced receivers for single-cell SU-MIMO were specified. Those demodulation tests proposed for alignment are summarized in Table 1. We presented our initial performance results for advanced CWIC and R-ML SU-MIMO receivers in [2]. 
Table 1: Summary of single-cell SU-MIMO demodulation tests.

	Test case
	Test setup 
reference in 
TS 36.101
	Duplex 
mode
	Transmission 
mode
	Antenna 
configuration
	Fading channel
	Modulation 
format

	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 v.
	FDD
	TM9
	[2x2 Medium]
	[EPA 5]
	16QAM

	3 (option 2)
	8.3.1.2 v.
	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 the previous RAN4 meeting [3], it has been agreed that companies should check their reported single-cell demodulation performance results and provide updates on need basis. In this contribution, we provide updated evaluation results of demodulation performance for the TDD test cases 4 and 5 (highlighted in Table 1). 
2
Link Performance of Advanced Non-Linear Receivers
2.1 Single-cell demodulation performance for open-loop spatial multiplexing (TM3)
In this section, we present UE demodulation results for R-ML and baseline receivers in the TDD test case 4.
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Figure 1: Demodulation performance results for alignment in the test case 4. Throughput vs. SNR for 16QAM in EVA70 channel with 6% EVM.
Observation:
· In case of open-loop spatial multiplexing in single cell SU-MIMO (TM3):
TDD:
	
	R-ML
	MMSE

	SNR @70% MaxTput
	15.45
	16.40

	SNR @80% MaxTput
	16.32
	17.73

	SNR @85% MaxTput
	16.76
	18.37

	SNR gain @70% / MMSE
	0.95
	

	SNR gain @80% / MMSE
	1.41
	

	SNR gain @85% / MMSE
	1.61
	


2.2 Single-cell demodulation performance for closed-loop spatial multiplexing (TM4)

In this section, we present UE demodulation results for CWIC, R-ML and baseline receivers in the TDD test case 5.
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Figure 2: Demodulation performance results for alignment in the test case 5. Throughput vs. SNR for 16QAM in ETU70 channel with 6% EVM.
Observation:
· In case of closed-loop spatial multiplexing in single cell SU-MIMO (TM4):
TDD:

	
	R-ML
	MMSE
	CWIC

	SNR @70% MaxTput
	16.18
	16.75
	15.39

	SNR @80% MaxTput
	17.25
	18.43
	16.33

	SNR @85% MaxTput
	18.20
	19.41
	16.79

	SNR gain @70% / MMSE
	0.57
	
	1.36

	SNR gain @80% / MMSE
	1.18
	
	2.10

	SNR gain @85% / MMSE
	1.22
	
	2.62


Proposal: 
· Consider including the updated demodulation results in the single-cell performance alignment.
3
Conclusions

In this contribution, we have presented updated link-level single-cell demodulation performance results of advanced non-linear receivers, namely R-ML and CWIC, in the TDD test cases 4 and 5 for alignment purpose. 

Our updated results (in addition to those reported earlier in [2]) are embedded in the excel file attached and highlighted with yellow therein.
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Proposals: 
· Consider including the updated demodulation results in the single-cell performance alignment.
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Test case summary

				Test case		Test setup 
reference in 
TS 36.101		Duplex 
mode		Transmission 
mode		Antenna 
configuration		Fading channel		Modulation 
format

				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 v.		FDD		TM9		[2x2 Medium]		[EPA 5]		16QAM

				3 (option 2)		8.3.1.2 v.		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

				EVM assumption is 6%





Results summary

				SNR @70% Max Tput		Average						Spread						Huawei (R4-14xxxx)						Company A (R4-14xxxx)						0.00						Nokia Corporation, Nokia Networks (R4-14xxxx)						Company D (R4-14xxxx)						Company E (R4-14xxxx)						Company F (R4-14xxxx)						Company G (R4-14xxxx)						Company H (R4-14xxxx)						Company I (R4-14xxxx)						Company J (R4-14xxxx)

				Test Case		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC

				Test 1 - FDD TM3		5.37		5.91		5.56		16.1730091488		18.1718248101		17.1039139175		16.17		18.17		16.28		0.00		0.00		0.00		0.00		0.00		0.00		16.03		17.31		17.10		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

				Test 2 - FDD TM4		3.02		3.30		2.83		16.7045214479		18.7858985383		15.5977814179		16.70		18.79		15.60		0.00		0.00		0.00		16.52		17.48		15.53		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

				Test 3 - FDD TM9 Op1		2.92		3.21		2.71		16.4821314879		18.5492937555		15.605763801		16.48		18.55		15.61		15.67		16.76		14.22		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

				Test 3 - FDD TM9 Op2		1.42		1.60		1.39		15.6142566652		17.5527806426		15.3291493857		15.61		17.55		15.33		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

				Test 4 - TDD TM3		4.31		4.68		1.54		16.5538334831		18.6402913425		16.9468201754		16.55		18.64		16.95		15.45		16.40		0.00		0.00		0.00		0.00		15.45		16.40		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

				Test 5 - TDD TM4		4.49		4.81		4.30		17.0448398577		19.3833125334		16.4622676286		17.04		19.38		16.46		16.18		16.75		15.39		0.00		0.00		0.00		16.18		16.75		15.39		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

				Test 6 - TDD TM8 Op1		1.32		1.47		1.19		14.4770622508		16.1348522881		13.1242093633		14.48		16.13		13.12		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

				Test 6 - TDD TM8 Op2		1.36		1.53		1.34		14.955957479		16.868723373		14.7138303878		14.96		16.87		14.71		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00





Test 1- FDD TM3

				Max Tput (Mbps)		70%		80%		85%

				23.33		16.33		18.66		19.83



				FDD TM3		Throughput (Mbps)

						Huawei (R4-14xxxx)																		Nokia Corporation, Nokia Networks (R4-14xxxx)						Company D (R4-14xxxx)						Company E (R4-14xxxx)						Company F (R4-14xxxx)						Company G (R4-14xxxx)						Company H (R4-14xxxx)						Company I (R4-14xxxx)						Company J (R4-14xxxx)

				SNR (dB)		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC

				2

				3																				1.69		2.25		2.09

				4		4.56		5.37		5.55

				5																				5.04		5.48		5.30

				6		6.80		7.10		7.45

				7																				7.14		7.23		7.36

				8		7.94		8.00		8.29

				9																				8.61		8.48		8.57

				10		9.62		9.57		9.95

				11																				10.72		10.43		10.34

				12		11.55		11.52		11.64

				13																				11.71		11.53		11.53

				14		12.12		11.74		12.47

				15																				13.31		12.35		12.51

				16		15.84		12.64		15.64

				17																				19.19		15.66		16.11

				18		21.46		15.99		20.54

				19																				22.43		20.03		20.34

				20		23.26		19.92		22.73

				21																				23.18		22.19		22.36

				22		23.33		22.33		23.28

				23																				23.32		22.96		23.03

				24		23.33		22.98		23.33

				25																				23.33		23.18		23.19

				26		23.33		23.20		23.33

				27																				23.33		23.23		23.25

				28		23.33		23.25		23.33

				SNR @70% MaxTput		16.17		18.17		16.28														16.03		17.31		17.10

				SNR @80% MaxTput		17.00		19.36		17.23														16.82		18.38		18.21

				SNR @85% MaxTput		17.42		19.96		17.71														17.40		18.91		18.76

				 @70%/MMSE		2.00				1.89														1.28				0.20

				 @80%/MMSE		2.36				2.13														1.55				0.17

				 @85%/MMSE		2.54				2.24														1.51				0.15































































































































































































































FDD TM3 EVA70 2x2 Medium

Huawei (R4-14xxxx)	R-ML	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	4.5618999999999996	6.8040000000000003	7.9444999999999997	9.6227999999999998	11.553800000000001	12.1241	15.8436	21.4618	23.256699999999999	23.327999999999999	23.327999999999999	23.327999999999999	23.334499999999998	Huawei (R4-14xxxx)	MMSE	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	5.3741000000000003	7.1021000000000001	7.9962999999999997	9.5731000000000002	11.5214	11.7418	12.635999999999999	15.992599999999999	19.915199999999999	22.334399999999999	22.982399999999998	23.198399999999999	23.254899999999999	Huawei (R4-14xxxx)	CWIC	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	5.5468999999999999	7.4455	8.2943999999999996	9.9533000000000005	11.644600000000001	12.467499999999999	15.6427	20.5351	22.7318	23.276199999999999	23.327999999999999	23.327999999999999	23.334499999999998	SNR (dB)

Throughput (Mbps)



Test 2- FDD TM4

				Max Tput (Mbps)		70%		80%		85%

				23.33		16.33		18.66		19.83



				FDD TM4		Throughput (Mbps)

						Huawei (R4-14xxxx)												Nokia Corporation, Nokia Networks (R4-14xxxx)												Company D (R4-14xxxx)						Company E (R4-14xxxx)						Company F (R4-14xxxx)						Company G (R4-14xxxx)						Company H (R4-14xxxx)						Company I (R4-14xxxx)						Company J (R4-14xxxx)

				SNR (dB)		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC

				2

				3														1.72		2.05		2.04

				4		2.94		3.35		3.86

				5														3.58		3.85		4.19

				6		4.94		5.29		6.89

				7														5.66		5.73		6.53

				8		7.04		7.12		8.97

				9														7.73		7.54		8.52

				10		8.82		8.74		11.00

				11														9.55		9.29		10.35

				12		10.52		10.13		12.29

				13														11.44		10.99		12.30

				14		12.49		11.57		13.55

				15														13.77		13.03		15.21

				16		14.96		13.45		17.03

				17														17.13		15.62		19.46

				18		18.84		15.46		21.42

				19														20.76		18.57		22.33

				20		22.23		17.67		22.96

				21														22.65		21.01		23.17

				22		23.20		19.96		23.26

				23														23.17		22.37		23.29

				24		23.32		21.86		23.33

				25														23.28		22.94		23.32

				26		23.33		22.68		23.33

				27														23.31		23.15		23.32

				28		23.33		23.04		23.33

				SNR @70% MaxTput		16.70		18.79		15.60								16.52		17.48		15.53

				SNR @80% MaxTput		17.91		20.86		16.74								17.84		19.08		16.63

				SNR @85% MaxTput		18.58		21.88		17.27								18.49		20.03		17.26

				 @70%/MMSE		2.08				3.19								0.96				1.95

				 @80%/MMSE		2.96				4.12								1.23				2.45

				 @85%/MMSE		3.30				4.61								1.54				2.77

































FDD TM4 ETU70 2x2 Medium

Huawei (R4-14xxxx)	R-ML	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	2.9354	4.9442000000000004	7.0438000000000001	8.8193000000000001	10.5235	12.487	14.962300000000001	18.843800000000002	22.226400000000002	23.204899999999999	23.315000000000001	23.327999999999999	23.334499999999998	Huawei (R4-14xxxx)	MMSE	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	3.3502000000000001	5.2942	7.1150000000000002	8.7349999999999994	10.1282	11.566800000000001	13.446	15.4613	17.670999999999999	19.9649	21.863499999999998	22.68	23.035699999999999	Huawei (R4-14xxxx)	CWIC	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	3.8620999999999999	6.8947000000000003	8.9748000000000001	10.996600000000001	12.286099999999999	13.5497	17.029399999999999	21.422899999999998	22.958600000000001	23.256699999999999	23.327999999999999	23.327999999999999	23.334499999999998	SNR (dB)

Throughput (Mbps)



Test 3 FDD TM9 option 1

				Max Tput (Mbps)		70%		80%		85%

				20.22		14.16		16.18		17.19



				FDD TM9
Option 1		Throughput (Mbps)

						Huawei (R4-14xxxx)						Nokia Corporation, Nokia Networks (R4-14xxxx)						Company B (R4-14xxxx)						Company C (R4-14xxxx)						Company D (R4-14xxxx)						Company E (R4-14xxxx)						Company F (R4-14xxxx)						Company G (R4-14xxxx)						Company H (R4-14xxxx)						Company I (R4-14xxxx)						Company J (R4-14xxxx)

				SNR (dB)		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC

				2								0.62		0.78		0.81

				3

				4		1.98		2.37		2.80		2.21		2.67		2.91

				5

				6		3.42		3.78		4.61		3.95		4.23		5.16

				7

				8		5.02		5.12		6.66		5.65		5.85		7.20

				9

				10		7.11		6.76		8.74		7.62		7.45		8.91

				11

				12		9.02		8.30		10.59		9.03		9.08		10.56

				13

				14		11.19		10.02		12.51		11.95		11.05		13.77

				15

				16		13.46		11.66		14.56		14.58		13.34		17.21

				17

				18		16.35		13.50		16.79		16.87		15.50		19.43

				19

				20		18.77		15.88		18.99		19.61		17.80		20.12

				21

				22		20.00		17.67		19.91		20.16		19.44		20.18

				23

				24		20.40		19.02		20.30		20.17		20.04		20.19

				25

				26		20.59		19.63		20.50		20.18		20.17		20.19

				27

				28		20.66		20.11		20.67		20.18		20.18		20.19

				SNR @70% MaxTput		16.48		18.55		15.61		15.67		16.76		14.22

				SNR @80% MaxTput		17.88		20.34		17.45		17.39		18.59		15.40

				SNR @85% MaxTput		18.69		21.46		18.36		18.23		19.47		15.99

				 @70%/MMSE		2.07				2.94		1.08				2.53

				 @80%/MMSE		2.45				2.89		1.20				3.19

				 @85%/MMSE		2.77				3.10		1.24				3.48

































FDD TM9 EPA5 2x2 Medium

Huawei (R4-14xxxx)	R-ML	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	1.9763999999999999	3.4214000000000002	5.0155000000000003	7.1086	9.0202000000000009	11.191000000000001	13.459	16.349	18.772600000000001	20.003799999999998	20.399000000000001	20.593399999999999	20.6645	Huawei (R4-14xxxx)	MMSE	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	2.3652000000000002	3.7843	5.1192000000000002	6.7586000000000004	8.3009000000000004	10.0181	11.664	13.504300000000001	15.875999999999999	17.670999999999999	19.018799999999999	19.6279	20.112400000000001	Huawei (R4-14xxxx)	CWIC	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	2.7993999999999999	4.6073000000000004	6.6550000000000002	8.7349999999999994	10.594799999999999	12.506399999999999	14.560600000000001	16.7897	18.992899999999999	19.906600000000001	20.3018	20.502700000000001	20.670999999999999	SNR (dB)

Throughput (Mbps)



Test 3 FDD TM9 option 2

				Max Tput (Mbps)		70%		80%		85%

				20.22		14.16		16.18		17.19



				FDD TM9
Option 2		Throughput (Mbps)

						Huawei (R4-14xxxx)												Company B (R4-14xxxx)						Company C (R4-14xxxx)						Company D (R4-14xxxx)						Company E (R4-14xxxx)						Company F (R4-14xxxx)						Company G (R4-14xxxx)						Company H (R4-14xxxx)						Company I (R4-14xxxx)						Company J (R4-14xxxx)

				SNR (dB)		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC

				2

				3

				4		3.20		3.15		3.94

				5

				6		5.07		4.82		6.29

				7

				8		6.90		6.45		8.15

				9

				10		8.35		7.86		9.54

				11

				12		9.72		8.92		10.33

				13

				14		11.30		10.21		11.61

				15

				16		14.84		12.20		15.44

				17

				18		19.03		14.72		19.59

				19

				20		20.16		17.96		20.22

				21

				22		20.22		19.84		20.22

				23

				24		20.22		20.19		20.22

				25

				26		20.22		20.22		20.22

				27

				28

				SNR @70% MaxTput		15.61		17.55		15.33

				SNR @80% MaxTput		16.64		18.90		16.36

				SNR @85% MaxTput		17.12		19.52		16.84

				 @70%/MMSE		1.94				2.22

				 @80%/MMSE		2.26				2.54

				 @85%/MMSE		2.40				2.68

































FDD TM9 ETU5 2x2 Medium

Huawei (R4-14xxxx)	R-ML	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	3.1991999999999998	5.0707000000000004	6.8955000000000002	8.3474000000000004	9.7248999999999999	11.297800000000001	14.8386	19.028099999999998	20.162299999999998	20.2224	20.2224	20.2224	Huawei (R4-14xxxx)	MMSE	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	3.1467999999999998	4.8178999999999998	6.4509999999999996	7.8628	8.9236000000000004	10.2073	12.198399999999999	14.7194	17.9636	19.840800000000002	20.185199999999998	20.2224	Huawei (R4-14xxxx)	CWIC	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	3.9394	6.2897999999999996	8.1516999999999999	9.5361999999999991	10.3269	11.607900000000001	15.441599999999999	19.588100000000001	20.2224	20.2224	20.2224	20.2224	SNR (dB)

Throughput (Mbps)



Test 4 - TDD TM3

				Max Tput (Mbps)		70%		80%		85%

				11.59		8.11		9.27		9.85

				9.00		6.30		7.20		7.65

				TDD TM3		Throughput (Mbps)

						Huawei (R4-14xxxx)						Nokia Corporation, Nokia Networks (R4-14xxxx)												Company C (R4-14xxxx)						Company D (R4-14xxxx)						Company E (R4-14xxxx)						Company F (R4-14xxxx)						Company G (R4-14xxxx)						Company H (R4-14xxxx)						Company I (R4-14xxxx)						Company J (R4-14xxxx)

				SNR (dB)		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC

				2

				3								0.25		0.52

				4		2.49		2.33		2.51

				5								1.86		2.09

				6		3.40		3.33		3.42

				7								2.96		2.99

				8		4.12		3.98		4.24

				9								3.62		3.62

				10		4.66		4.49		4.62

				11								3.82		3.82

				12		5.55		5.15		5.34

				13								4.81		4.17

				14		6.04		5.77		6.05

				15								5.83		5.40

				16		7.37		6.18		7.08

				17								7.89		6.68

				18		10.04		7.53		9.26

				19								8.83		8.09

				20		11.35		9.34		10.90

				21								8.96		8.74

				22		11.58		10.78		11.47

				23								8.98		8.91

				24		11.59		11.26		11.57

				25								8.98		8.95

				26		11.59		11.51		11.59

				27								8.98		8.97

				28

				SNR @70% MaxTput		16.55		18.64		16.95		15.45		16.40

				SNR @80% MaxTput		17.42		19.92		18.01		16.32		17.73

				SNR @85% MaxTput		17.86		20.71		18.72		16.76		18.37

				 @70%/MMSE		2.09				1.69		0.95

				 @80%/MMSE		2.50				1.91		1.41

				 @85%/MMSE		2.85				1.99		1.61

































TDD TM3 EVA70 2x2 Medium

Huawei (R4-14xxxx)	R-ML	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	2.4876999999999998	3.3972000000000002	4.1189	4.6574999999999998	5.5505000000000004	6.0397999999999996	7.3719000000000001	10.043100000000001	11.3482	11.5807	11.587199999999999	11.587199999999999	Huawei (R4-14xxxx)	MMSE	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	2.3281999999999998	3.3329	3.9817	4.4935999999999998	5.1479999999999997	5.7671000000000001	6.1802999999999999	7.5313999999999997	9.3437000000000001	10.7791	11.2592	11.511200000000001	Huawei (R4-14xxxx)	CWIC	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	2.5142000000000002	3.4216000000000002	4.2409999999999997	4.6230000000000002	5.3422999999999998	6.0495000000000001	7.0754000000000001	9.2642000000000007	10.8971	11.4679	11.574199999999999	11.587199999999999	SNR (dB)

Throughput (Mbps)



Test 5 - TDD TM4

				Max Tput (Mbps)		70%		80%		85%

				11.59		8.11		9.27		9.85

				9.00		6.30		7.20		7.65

				FDD TM4		Throughput (Mbps)

						Huawei (R4-14xxxx)						Nokia Corporation, Nokia Networks (R4-14xxxx)						Company B (R4-14xxxx)						Company C (R4-14xxxx)						Company D (R4-14xxxx)						Company E (R4-14xxxx)						Company F (R4-14xxxx)						Company G (R4-14xxxx)						Company H (R4-14xxxx)						Company I (R4-14xxxx)						Company J (R4-14xxxx)

				SNR (dB)		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC

				2

				3								0.63		0.73		0.64

				4		1.70		1.61		1.93

				5								1.23		1.38		1.34

				6		2.74		2.51		3.36

				7								2.19		2.56		2.56

				8		3.67		3.52		4.39

				9								2.96		2.92		3.25

				10		4.42		4.14		5.01

				11								3.79		3.65		3.86

				12		5.16		4.81		5.73

				13								4.43		4.27		4.65

				14		6.01		5.53		6.50

				15								5.17		5.09		5.92

				16		7.08		6.27		7.67

				17								7.08		6.47		7.85

				18		9.05		7.34		9.57

				19								8.03		7.49		8.72

				20		10.83		8.46		11.05

				21								8.51		8.26		8.91

				22		11.44		9.75		11.45

				23								8.94		8.75		8.98

				24		11.56		10.73		11.57

				25								8.97		8.90		8.98

				26		11.59		11.19		11.57

				27								8.98		8.92		8.98

				28

				SNR @70% MaxTput		17.04		19.38		16.46		16.18		16.75		15.39

				SNR @80% MaxTput		18.25		21.26		17.68		17.25		18.43		16.33

				SNR @85% MaxTput		18.90		22.21		18.38		18.20		19.41		16.79

				 @70%/MMSE		2.34				2.92		0.57				1.36

				 @80%/MMSE		3.01				3.58		1.18				2.10

				 @85%/MMSE		3.31				3.83		1.22				2.62

































TDD TM4 ETU70 2x2 Medium

Huawei (R4-14xxxx)	R-ML	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	1.6962999999999999	2.7416	3.6707999999999998	4.4172000000000002	5.1597	6.0148000000000001	7.0839999999999996	9.0510000000000002	10.830399999999999	11.443300000000001	11.5565	11.587199999999999	Huawei (R4-14xxxx)	MMSE	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	1.6084000000000001	2.5057	3.5186000000000002	4.1435000000000004	4.8091999999999997	5.5278999999999998	6.2664	7.3357000000000001	8.4574999999999996	9.7487999999999992	10.733599999999999	11.188700000000001	Huawei (R4-14xxxx)	CWIC	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	1.9326000000000001	3.3567999999999998	4.3868	5.0053000000000001	5.7298	6.4991000000000003	7.6726999999999999	9.5716000000000001	11.0543	11.4511	11.574199999999999	11.574199999999999	SNR (dB)

Throughput (Mbps)



Test 6 - TDD TM8 option 1

				Max Tput (Mbps)		70%		80%		85%

				9.58		6.71		7.66		8.14



				TDD TM8
Option 1		Throughput (Mbps)

						Huawei (R4-14xxxx)						Company A (R4-14xxxx)						Company B (R4-14xxxx)						Company C (R4-14xxxx)						Company D (R4-14xxxx)						Company E (R4-14xxxx)						Company F (R4-14xxxx)						Company G (R4-14xxxx)						Company H (R4-14xxxx)						Company I (R4-14xxxx)						Company J (R4-14xxxx)

				SNR (dB)		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC

				2

				3

				4		1.69		1.71		2.05

				5

				6		2.43		2.31		3.05

				7

				8		3.32		3.06		4.03

				9

				10		4.28		3.91		4.91

				11

				12		5.21		4.80		5.89

				13

				14		6.39		5.66		7.34

				15

				16		7.70		6.64		8.34

				17

				18		8.91		7.67		9.18

				19

				20		9.39		8.50		9.40

				21

				22		9.55		8.96		9.47

				23

				24		9.58		9.23		9.54

				25

				26		9.58		9.39		9.56

				27

				28

				SNR @70% MaxTput		14.48		16.13		13.12

				SNR @80% MaxTput		15.95		17.98		14.65

				SNR @85% MaxTput		16.73		19.13		15.61

				 @70%/MMSE		1.66				3.01

				 @80%/MMSE		2.04				3.34

				 @85%/MMSE		2.40				3.53

































TDD TM8 EPA5 2x2 Medium

Huawei (R4-14xxxx)	R-ML	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	1.6934	2.4279000000000002	3.3187000000000002	4.2777000000000003	5.2061000000000002	6.3943000000000003	7.6986999999999997	8.9070999999999998	9.3947000000000003	9.5523000000000007	9.5753000000000004	9.5792000000000002	Huawei (R4-14xxxx)	MMSE	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	1.7114	2.3104	3.0596000000000001	3.9098999999999999	4.8011999999999997	5.6632999999999996	6.6356000000000002	7.6714000000000002	8.5027000000000008	8.9634	9.2279999999999998	9.3881999999999994	Huawei (R4-14xxxx)	CWIC	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	2.0493000000000001	3.0455000000000001	4.0286	4.9066999999999998	5.8914	7.3395999999999999	8.3386999999999993	9.1806999999999999	9.3962000000000003	9.4685000000000006	9.5358999999999998	9.5553000000000008	SNR (dB)

Throughput (Mbps)



Test 6 - TDD TM8 option 2

				Max Tput (Mbps)		70%		80%		85%

				9.58		6.71		7.66		8.14



				TDD TM8
Option 2		Throughput (Mbps)

						Huawei (R4-14xxxx)						Company A (R4-14xxxx)						Company B (R4-14xxxx)						Company C (R4-14xxxx)						Company D (R4-14xxxx)						Company E (R4-14xxxx)						Company F (R4-14xxxx)						Company G (R4-14xxxx)						Company H (R4-14xxxx)						Company I (R4-14xxxx)						Company J (R4-14xxxx)

				SNR (dB)		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC		R-ML		MMSE		CWIC

				2

				3

				4		1.73		1.69		2.20

				5

				6		2.66		2.52		3.27

				7

				8		3.35		3.14		3.86

				9

				10		3.97		3.73		4.29

				11

				12		4.60		4.26		4.93

				13

				14		5.76		4.98		5.88

				15

				16		7.74		6.11		8.19

				17

				18		9.33		7.48		9.55

				19

				20		9.57		8.92		9.58

				21

				22		9.58		9.49		9.58

				23

				24		9.58		9.58		9.58

				25

				26		9.58		9.58		9.58

				27

				28

				SNR @70% MaxTput		14.96		16.87		14.71

				SNR @80% MaxTput		15.92		18.26		15.55

				SNR @85% MaxTput		16.50		18.92		15.96

				 @70%/MMSE		1.91				2.15

				 @80%/MMSE		2.34				2.71

				 @85%/MMSE		2.42				2.96

































TDD TM8 ETU5 2x2 Medium

Huawei (R4-14xxxx)	R-ML	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	1.7343	2.6591	3.3529	3.9702999999999999	4.5964999999999998	5.7567000000000004	7.7416	9.3310999999999993	9.5715000000000003	9.5792000000000002	9.5792000000000002	9.5792000000000002	Huawei (R4-14xxxx)	MMSE	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	1.6895	2.5226999999999999	3.1387999999999998	3.7284000000000002	4.2637	4.9832999999999998	6.1140999999999996	7.4755000000000003	8.9245999999999999	9.4920000000000009	9.5753000000000004	9.5792000000000002	Huawei (R4-14xxxx)	CWIC	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	2.1991000000000001	3.2736000000000001	3.8555999999999999	4.2891000000000004	4.9344000000000001	5.8834999999999997	8.1864000000000008	9.5464000000000002	9.5792000000000002	9.5792000000000002	9.5792000000000002	9.5792000000000002	SNR (dB)

Throughput (Mbps)




