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1.
Introduction

This contribution is a text proposal to TR25.863 on UL Tx diversity summarising the link level simulation results already contributed to 3GPP.
2.
Text Proposal
************************** Start of first modified section ****************************
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Link Evaluation Results

6.1
Switched Antenna Transmit Diversity

6.1.1
Genie Algorithms


Table x1a: Switched antenna Rx Ec/No gains with antenna imbalance. Genie algorithm

	Channel model
	Antenna imbalance
	Node B Rx Ec/No gain over one Tx UE [dB]

	
	
	Ref [a1]
	Ref [aa]
	Ref [a5]
	Ref [a6]
	Ref [ab]
	Range

	PedA
3 km/h
	0 dB
	0.1
	-0.2
	0
	-0.21
	0.1
	-0.21 … +0.1

	
	-3 dB
	0
	-0.2
	-0.1
	
	0.0
	-0.1 … 0

	
	-6 dB
	
	-0.2
	0
	
	0.1
	-0.2 … +0.1

	
	3 dB
	0.2
	-0.2
	0
	
	0.0
	-0.2 … +0.2

	VehA
30 km/h
	0 dB
	-0.1
	-0.4
	-0.21
	-0.2
	-0.1
	-0.4 … -0.1

	
	-3 dB
	0.4
	0
	-0.18
	
	-0.1
	-0.18 … +0.4

	
	-6 dB
	
	0.1
	-0.04
	
	0.1
	-0.04 … +0.1

	
	3 dB
	0.4
	0
	-0.07
	
	0.2
	-0.07 … +0.4


Table x1b: Switched antenna Rx Ec/No gains with antenna correlation. Genie algorithm

	Channel model
	Antenna correlation
	Node B Rx Ec/No gain over one Tx UE [dB]

	
	
	Ref [a1]
	Ref [aa]
	Ref [a5]
	Ref [a6]
	Ref [ab]
	Range

	PedA
3 km/h
	0
	0.1
	-0.2
	0
	-0.21
	0.1
	-0.21 … +0.1

	
	0.3
	
	-0.2
	0
	
	0.0
	-0.2 … 0

	
	0.7
	
	
	0
	
	0.0
	0

	VehA
30 km/h
	0
	-0.1
	-0.4
	-0.21
	-0.2
	-0.1
	-0.4 … -0.1

	
	0.3
	
	-0.2
	-0.17
	
	-0.3
	-0.3 … -0.17

	
	0.7
	
	
	-0.05
	
	-0.1
	-0.1 … -0.05


Table x2a: Switched antenna Tx Ec/No gains with antenna imbalance. Genie algorithm

	Channel model
	Antenna imbalance
	UE Tx Ec/No gain over one Tx UE [dB]

	
	
	Ref [a1]
	Ref [aa]
	Ref [a5]
	Ref [a3]
	Ref [a6]
	Ref [ab]
	Range

	PedA
3 km/h
	0 dB
	2.2
	1.8
	2.41
	0.98
	2.46
	2.7
	+0.98 … +2.7

	
	-3 dB
	2
	0.6
	1.05
	
	
	1.4
	+0.6 … +2

	
	-6 dB
	
	0
	0.34
	
	
	0.7
	0 … +0.7

	
	3 dB
	4.8
	3.6
	4.22
	
	
	4.3
	+3.6 … +4.8

	VehA
30 km/h
	0 dB
	0.4
	-0.2
	0.05
	-0.09
	0.09
	0.1
	-0.2 … +0.4

	
	-3 dB
	0.4
	-0.1
	-0.35
	
	
	-0.2
	-0.4 … +0.4

	
	-6 dB
	
	0.1
	-0.08
	
	
	0.1
	-0.08 … +0.1

	
	3 dB
	3.4
	2.9
	2.79
	
	
	3.0
	+2.79 … +3.4


Table x2b: Switched antenna Tx Ec/No gains with antenna correlation. Genie algorithm

	Channel model
	Antenna correlation
	UE Tx Ec/No gain over one Tx UE [dB]

	
	
	Ref [a1]
	Ref [aa]
	Ref [a5]
	Ref [a3]
	Ref [a6]
	Ref [ab]
	Range

	PedA
3 km/h
	0
	2.2
	1.8
	2.41
	0.98
	2.46
	2.7
	+0.98 … +2.7

	
	0.3
	
	1.8
	2.32
	
	
	2.6
	+1.8 … +2.6

	
	0.7
	
	
	1.81
	
	
	2.0
	+1.81 … +2.0

	VehA
30 km/h
	0
	0.4
	-0.2
	0.05
	-0.09
	0.09
	0.1
	-0.2 … +0.4

	
	0.3
	
	-0.1
	0.06
	
	
	0.0
	-0.1 … +0.06

	
	0.7
	
	
	0.09
	
	
	0.1
	+0.09 … +0.1


6.1.2
Practical Algorithms


Table x3a: Switched antenna Rx Ec/No gains with antenna imbalance. Practical algorithm
	Channel model
	Antenna imbalance
	Node B Rx Ec/No gain over one Tx UE [dB]

	
	
	Ref [a1]
	Ref [a4]
	Ref [aa]
	Ref [a5]
	Range

	PedA

3 km/h
	0 dB
	-0.1
	-0.24*
	-1
	-0.7
	-1 … -0.1

	
	-3 dB
	-0.8
	-0.32*
	-1.3
	-0.94
	-1.3 … -0.32

	
	-6 dB
	
	-0.55*
	-2.1
	-1.85
	-2.1 … -0.55

	
	3 dB
	-1.2
	-0.35*
	-1.3
	-1.01
	-1.3 … -0.35

	VehA
30 km/h
	0 dB
	-0.2
	-0.11*
	-0.4
	-0.22
	-0.4 … -0.11

	
	-3 dB
	-0.5
	-0.25*
	-0.7
	-0.49
	-0.7 … -0.25

	
	-6 dB
	
	-0.32*
	-1.4
	-1.27
	-1.4 … -0.32

	
	3 dB
	-0.8
	-0.23*
	-0.7
	-0.54
	-0.8 … -0.23


*Results with antenna correlation 0.3
Table x3b: Switched antenna Rx Ec/No gains with antenna correlation. Practical algorithm

	Channel model
	Antenna correlation
	Node B Rx Ec/No gain over one Tx UE [dB]

	
	
	Ref [a1]
	Ref [a4]
	Ref [aa]
	Ref [a5]
	Range

	PedA
3 km/h
	0
	-0.1
	
	-1
	-0.7
	-1 … -0.1

	
	0.3
	
	-0.24
	-1
	-0.7
	-1 … -0.24

	
	0.7
	
	
	
	-0.4
	-0.4

	VehA
30 km/h
	0
	-0.2
	
	-0.4
	-0.22
	-0.4 … -0.2

	
	0.3
	
	-0.11
	-0.3
	-0.17
	-0.3 … -0.11

	
	0.7
	
	
	
	-0.14
	-0.14


Table x4a: Switched antenna Tx Ec/No gains with antenna imbalance. Practical algorithm
	Channel model
	Antenna imbalance
	UE Tx Ec/No gain over one Tx UE [dB]

	
	
	Ref [a1]
	Ref [a4]
	Ref [aa]
	Ref [a5]
	Range

	PedA

3 km/h
	0 dB
	1.8
	1.19*
	0.5
	1.08
	+0.5 … +1.8

	
	-3 dB
	0
	-0.08*
	-1
	-0.45
	-1 … 0

	
	-6 dB
	
	-0.85*
	-2.5
	-2.12
	-2.5 … -0.85

	
	3 dB
	0
	2.81*
	2
	2.58
	0 … +2.81

	VehA
30 km/h
	0 dB
	0.2
	-0.01*
	-0.2
	-0.08
	-0.2 … +0.2

	
	-3 dB
	-0.2
	-0.89*
	-1.6
	-1.37
	-1.6 … -0.2

	
	-6 dB
	
	-0.92*
	-2.7
	-2.53
	-2.7 … -0.92

	
	3 dB
	-0.2
	2.13*
	1.4
	1.62
	-0.2 … +2.13


*Results with antenna correlation 0.3
Table x4b: Switched antenna Tx Ec/No gains with antenna correlation. Practical algorithm
	Channel model
	Antenna correlation
	UE Tx Ec/No gain over one Tx UE [dB]

	
	
	Ref [a1]
	Ref [a4]
	Ref [aa]
	Ref [a5]
	Range

	PedA
3 km/h
	0
	1.8
	
	0.5
	1.08
	+0.5 … +1.8

	
	0.3
	
	1.19
	0.5
	1.04
	+0.5 … +1.19

	
	0.7
	
	
	
	0.79
	+0.79

	VehA 
30 km/h
	0
	0.2
	
	-0.2
	-0.08
	-0.2 ... +0.2

	
	0.3
	
	-0.01
	-0.1
	-0.08
	-0.1 … -0.01

	
	0.7
	
	
	
	-0.01
	-0.01


6.2
Beamforming Transmit Diversity

6.2.1
Genie Algorithms


Table x5a: Beamforming Rx Ec/No gains with antenna imbalance. Genie algorithm
	Channel model
	Antenna imbalance
	Node B Rx Ec/No gain over one Tx UE [dB]

	
	
	Ref [a2]
	Ref [aa]
	Ref [a9]
	Ref [a7]
	Ref [a6]
	Ref [ab]
	Range

	PedA
3 km/h
	0 dB
	-0.8
	-0.1
	0.2
	0.3
	0.05
	0.1
	-0.8 … +0.3

	
	-3 dB
	-1
	-0.1
	
	
	0.05
	0.1
	-1 … +0.1

	
	-6 dB
	
	-0.1
	
	
	
	0.1
	-0.1 … +0.1

	
	3 dB
	-0.9
	-0.1
	
	
	-0.02
	0.0
	-0.9 … -0.02

	VehA
30 km/h
	0 dB
	-3
	0.1
	-0.02
	
	-0.02
	0.2
	-3 … +0.2

	
	-3 dB
	-3
	0.2
	
	
	
	0.2
	-3 … +0.2

	
	-6 dB
	
	0.3
	
	
	
	0.2
	+0.2 … +0.3

	
	3 dB
	-3
	0.2
	
	
	
	0.2
	-3 … +0.2


Table x5b: Beamforming Rx Ec/No gains with antenna correlation. Genie algorithm

	Channel model
	Antenna correlation
	Node B Rx Ec/No gain over one Tx UE [dB]

	
	
	Ref [a2]
	Ref [aa]
	Ref [a9]
	Ref [a7]
	Ref [a6]
	Ref [ab]
	Range

	PedA
3km/h
	0
	-0.8
	-0.1
	0.2
	0.3
	0.05
	0.1
	-0.8 … +0.3

	
	0.3
	
	-0.1
	
	0.2
	
	0.1
	-0.1 … +0.2

	
	0.7
	
	
	
	
	
	0.1
	+0.1

	VehA
30 km/h
	0
	-3
	0.1
	-0.02
	
	-0.02
	0.2
	-3 … +0.2

	
	0.3
	
	0.1
	
	
	
	0.1
	+0.1

	
	0.7
	
	
	
	
	
	0.2
	+0.2


Table x6a: Beamforming Tx Ec/No gains with antenna imbalance. Genie algorithm
	Channel model
	Antenna imbalance
	UE Tx Ec/No gain over one Tx UE [dB]

	
	
	Ref [a2]
	Ref [aa]
	Ref [a9]
	Ref [a7]
	Ref [a3]
	Ref [a6]
	Ref [ab]
	Range

	PedA
3 km/h
	0 dB
	1.6
	2.9
	3.21
	3.4
	2.24
	3.68
	3.6
	+1.6 … +3.68

	
	-3 dB
	0.2
	1.5
	
	
	
	2.31
	2.2
	+0.2 … +2.31

	
	-6 dB
	
	0.3
	
	
	
	
	1.1
	+0.3 … +1.1

	
	3 dB
	3.3
	4.5
	
	
	
	5.21
	5.0
	+3.3 … +5.21

	VehA
30 km/h
	0 dB
	-2
	1.7
	1.49
	
	1.22
	1.41
	1.8
	-2 … +1.8

	
	-3 dB
	-3.2
	0.5
	
	
	
	
	0.5
	-3.2 … +0.5

	
	-6 dB
	
	-0.5
	
	
	
	
	-0.5
	-0.5

	
	3 dB
	-0.2
	3.5
	
	
	
	
	3.4
	-0.2 … +3.5


Table x6b: Beamforming Tx Ec/No gains with antenna correlation. Genie algorithm

	Channel model
	Antenna correlation
	UE Tx Ec/No gain over one Tx UE [dB]

	
	
	Ref [a2]
	Ref [aa]
	Ref [a9]
	Ref [a7]
	Ref [a3]
	Ref [a6]
	Ref [ab]
	Range

	PedA
3km/h
	0
	1.6
	2.9
	3.21
	3.4
	2.24
	3.68
	3.6
	+1.6 … +3.68

	
	0.3
	
	2.9
	
	3.4
	
	
	3.6
	+2.9 … +3.6

	
	0.7
	
	
	
	
	
	
	3.4
	+3.4

	VehA
30 km/h
	0
	-2
	1.7
	1.49
	
	1.22
	1.41
	1.8
	-2 … +1.8

	
	0.3
	
	1.9
	
	
	
	
	1.9
	+1.9

	
	0.7
	
	
	
	
	
	
	2.6
	+2.6


6.2.2
Practical Algorithms

Provide link evaluation results for the practical algorithm(s) considered in this study for beamforming transmit diversity

Table x7a: Beamforming Rx Ec/No gains with antenna imbalance. Practical algorithm

	Channel model
	Antenna imbalance
	Node B Rx Ec/No gain over one Tx UE [dB]

	
	
	Ref [a8]
	Ref [aa]
	Ref [a9]
	Ref [a7]
	Ref [a6]
	Ref [ab]
	Range

	PedA
3 km/h
	0 dB
	-0.23
	-0.2
	-0.4
	-0.04
	-0.16
	-1.3
	-1.3 … -0.04

	
	-3 dB
	-0.3
	-0.1
	-0.3
	
	-0.05
	-0.8
	-0.8 … -0.05

	
	-6 dB
	-0.1
	-0.1
	-0.4
	
	
	-0.5
	-0.5 … -0.1

	
	3 dB
	-0.3
	-0.2
	
	
	-0.09
	-2.1
	-2.1 … -0.09

	VehA
30 km/h
	0 dB
	-0.3
	0
	-0.29
	
	-0.36
	-1.0
	-1.0 … 0

	
	-3 dB
	-0.3
	0.1
	-0.25
	
	
	-0.5
	-0.5 … +0.1

	
	-6 dB
	-0.15
	0.1
	0.23
	
	
	-0.3
	-0.3 … + 0.23

	
	3 dB
	-0.23
	0.1
	
	
	
	-1.6
	-1.6 … +0.1


Table x7b: Beamforming Rx Ec/No gains with antenna correlation. Practical algorithm

	Channel model
	Antenna correlation
	Node B Rx Ec/No gain over one Tx UE [dB]

	
	
	Ref [a8]
	Ref [aa]
	Ref [a9]
	Ref [a7]
	Ref [a6]
	Ref [ab]
	Range

	PedA
3 km/h
	0
	-0.23
	-0.2
	-0.4
	-0.04
	-0.16
	-1.3
	-1.3 … -0.04

	
	0.3
	-0.2
	-0.1
	-0.5
	-0.2
	
	-1.3
	-1.3 …-0.1

	
	0.7
	
	
	-0.5
	
	
	-0.8
	-0.8 … -0.5

	VehA
30 km/h
	0
	-0.3
	0
	-0.29
	
	-0.36
	-1.0
	-1.0 … -0.3

	
	0.3
	-0.3
	0.1
	-0.15
	
	
	-0.8
	-0.8 … +0.1

	
	0.7
	
	
	-0.14
	
	
	-0.6
	-0.6 … -0.14


Table x8a: Beamforming Tx Ec/No gains with antenna imbalance. Practical algorithm

	Channel model
	Antenna imbalance
	UE Tx Ec/No gain over one Tx UE [dB]

	
	
	Ref [a8]
	Ref [aa]
	Ref [a9]
	Ref [a7]
	Ref [a6]
	Ref [ab]
	Range

	PedA
3 km/h
	0 dB
	1.45
	0.5
	1.14
	0.8
	2.7
	1.0
	+0.5 … +2.7

	
	-3 dB
	0.02
	-0.8
	0.01
	
	1.27
	0.1
	-0.8 … +1.27

	
	-6 dB
	-0.9
	-1.8
	-1.26
	
	
	-0.7
	-1.8 … -0.9

	
	3 dB
	3.05
	2.2
	
	
	4.24
	1.9
	+1.9 … +4.24

	VehA
30 km/h
	0 dB
	-0.21
	0
	-0.22
	
	-0.11
	-0.8
	-0.8 … 0

	
	-3 dB
	-1.46
	-1.1
	-1.46
	
	
	-1.6
	-1.6 … -1.1

	
	-6 dB
	-2.1
	-1.9
	-2.19
	
	
	-2.2
	-2.2 … -1.9

	
	3 dB
	1.63
	1.9
	
	
	
	0.4
	+0.4 … +1.9


Table x8b: Beamforming Tx Ec/No gains with antenna correlation. Practical algorithm

	Channel model
	Antenna correlation
	UE Tx Ec/No gain over one Tx UE [dB]

	
	
	Ref [a8]
	Ref [aa]
	Ref [a9]
	Ref [a7]
	Ref [a6]
	Ref [ab]
	Range

	PedA 3 km/h
	0
	1.45
	0.5
	1.14
	0.8
	2.7
	1.0
	+0.5 … +2.7

	
	0.3
	1.4
	0.8
	1.22
	1.4
	
	1.1
	+0.8 … +1.4

	
	0.7
	
	
	1.54
	
	
	1.7
	+1.54 … +1.7

	VehA 30 km/h
	0
	-0.21
	0
	-0.22
	
	-0.11
	-0.8
	-0.8 … 0

	
	0.3
	0.1
	0.4
	0.13
	
	
	0.3
	+0.1 … +0.4

	
	0.7
	
	
	0.98
	
	
	1.5
	+0.98 … +1.5


************************** End of second modified section ****************************



