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1.
Introduction

This contribution is a text proposal to TR25.863 on UL Tx diversity summarising the beam forming  link level simulation results already contributed to 3GPP.
2.
Text Proposal
************************************** Start of first modified section ******************************
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6
Link Evaluation Results

6.2
Beamforming Transmit Diversity

6.2.1
Genie Algorithms

Tables x5a, x5b, x6a and x6b contain the simulation results for the genie beamforming algorithm defined in Section 4.2.2.
Table x5a: Beamforming Rx Ec/No gains with antenna imbalance. Genie algorithm
	Channel Model
	References
	Node B Rx Ec/No gain over one Tx UE [dB]
	Comments

	
	
	Antenna Imbalance
	

	
	
	3dB
	0dB
	-3dB
	-6dB
	

	PA3
	[hw3]
	-0.1
	-0.1
	-0.1
	
	· OLPC off.

· Non-causal 3-slot channel estimation.

	
	 [eric3]
	0.0
	0.01
	0.00
	-0.04
	· Non-causal 3-slot channel estimation with equal weights.

	
	[nnk3]
	
	0.2
	
	
	· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[ice1]
	
	-0.1
	
	
	· Non-causal 3-slot channel estimation with equal weights.

	
	[mg2]
	-0.02
	0.05
	0.05
	
	· Causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	0.0
	0.1
	0.1
	0.1
	· Causal 3-slot channel estimation with equal weights.

	
	[qc6]
	0.04
	0
	0
	0
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	Range
	
	-0.1… 0.04
	-0.1… 0.2
	-0.1… 0.1
	-0.04… 0.1
	

	VA30
	[hw3]
	-0.2
	-0.2
	-0.2
	
	· OLPC off.

· Non-causal 3-slot channel estimation

	
	[eric3]
	-0.08
	-0.03
	-0.08
	0.08
	· Non-causal 3-slot channel estimation with equal weights.

	
	[nnk3]
	
	-0.02
	
	
	· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[ice1]
	
	-0.20
	
	
	· Non-causal 3-slot channel estimation with equal weights.

	
	[mg2]
	
	-0.21
	
	
	· Causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	0.2
	0.2
	0.2
	0.2
	· Causal 3-slot channel estimation with equal weights.

	
	[qc6]
	-0.24
	0
	0.07
	0.12
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	Range
	
	-0.24… 0.2
	-0.21… 0.2
	-0.2… 0.2
	0.08… 0.2
	


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

	Channel Model
	References
	Node B Rx Ec/No gain over one Tx UE [dB]
	Comments

	
	
	Tx Antenna Correlation
	

	
	
	0
	0.3
	0.7
	

	PA3
	[hw3]
	-0.1
	
	
	· OLPC off.

· Non-causal 3-slot channel estimation

	
	[eric3]
	0.01
	0.07
	0.08
	· Non-causal 3-slot channel estimation with equal weights.

	
	[qc6]
	0
	0
	0
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	
	[nnk3]
	0.2
	
	
	· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[ice1]
	-0.1
	0.1
	
	· Non-causal 3-slot channel estimation with equal weights.

	
	[mg2]
	0.05
	0.01
	
	· Causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	0.1
	0.1
	0.1
	· Causal 3-slot channel estimation with equal weights.

	Range
	
	-0.1… 0.2
	0.01… 0.1
	0.08… 0.1
	

	VA30
	[hw3]
	-0.2
	
	
	· OLPC off.

· Non-causal 3-slot channel estimation

	
	[eric3]
	-0.03
	0.0
	-0.01
	· Non-causal 3-slot channel estimation with equal weights.

	
	[qc6]
	0
	-0.03
	0.02
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	
	[nnk3]
	-0.02
	
	
	· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[ice1]
	-0.2
	-0.3
	
	· Non-causal 3-slot channel estimation with equal weights.

	
	[mg2]
	-0.21
	-0.13
	
	· Causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	0.2
	0.1
	0.2
	· Causal 3-slot channel estimation with equal weights.

	Range
	
	-0.21… 0.2
	-0.3… 0.1
	-0.01… 0.2
	


Table x6a: Beamforming Tx Ec/No gains with antenna imbalance. Genie algorithm

	Channel Model
	References
	UE Tx Ec/No gain over one Tx UE [dB]
	Comments

	
	
	Antenna Imbalance
	

	
	
	3dB
	0dB
	-3dB
	-6dB
	

	PA3
	[hw3]
	4.6
	2.8
	1.6
	
	· OLPC off.

· Non-causal 3-slot channel estimation

	
	[eric3]
	4.63
	3.01
	1.63
	0.47
	· Non-causal 3-slot channel estimation with equal weights.

	
	[qc6]
	5.45
	3.78
	2.38
	1.19
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	
	[nnk3]
	
	3.21
	
	
	· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[ice1]
	
	3.5
	
	
	· Non-causal 3-slot channel estimation with equal weights.

	
	[alu1]
	
	2.24
	
	
	· Causal 3-slot channel estimation with equal weights.

	
	[mg2]
	5.21
	3.68
	2.31
	
	· Causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	5.0
	3.6
	2.2
	1.1
	· Causal 3-slot channel estimation with equal weights.

	Range
	
	4.6… 5.45
	2.24… 3.78
	1.6… 2.38
	0.47… 1.19
	

	VA30
	[hw3]
	2.8
	1.0
	-0.2
	
	· OLPC off.

· Non-causal 3-slot channel estimation

	
	[eric3]
	3.19
	1.56
	0.19
	-0.65
	· Non-causal 3-slot channel estimation with equal weights.

	
	[qc6]
	2.72
	1.41
	0.21
	-0.7
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	
	[nnk3]
	
	1.49
	
	
	· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[ice1]
	
	1.8
	
	
	· Non-causal 3-slot channel estimation with equal weights.

	
	[alu1]
	
	1.22
	
	
	–Causal 3-slot channel estimation with equal weights

	
	[mg2]
	
	1.41
	
	
	· Causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	3.4
	1.8
	0.5
	-0.5
	· Causal 3-slot channel estimation with equal weights.

	Range
	
	2.8… 3.4
	1.0… 1.8
	-0.2… 0.5
	-0.65… -0.5
	


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

	Channel Model
	References
	UE Tx Ec/No gain over one Tx UE [dB]
	Comments

	
	
	Tx Antenna Correlation
	

	
	
	0
	0.3
	0.7
	

	PA3
	[hw3]
	2.8
	
	
	· OLPC off.

· Non-causal 3-slot channel estimation

	
	[eric3]
	3.01
	3.11
	3.17
	· Non-causal 3-slot channel estimation with equal weights.

	
	[qc6]
	3.78
	3.69
	3.49
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	
	[nnk3]
	3.21
	
	
	· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[ice1]
	3.5
	3.5
	
	· Non-causal 3-slot channel estimation with equal weights.

	
	[alu1]
	2.24
	
	
	–Causal 3-slot channel estimation with equal weights

	
	[mg2]
	3.68
	3.39
	
	· Causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	3.6
	3.6
	3.4
	· Causal 3-slot channel estimation with equal weights.

	Range
	
	2.24… 3.78
	3.11… 3.69
	3.17… 3.49
	

	VA30
	[hw3]
	1.0
	
	
	· OLPC off.

· Non-causal 3-slot channel estimation

	
	[eric3]
	1.56
	1.75
	2.37
	· Non-causal 3-slot channel estimation with equal weights.

	
	[qc6]
	1.41
	1.54
	2.32
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	
	[nnk3]
	1.49
	
	
	· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[ice1]
	1.8
	1.9
	
	· Non-causal 3-slot channel estimation with equal weights.

	
	[alu1]
	1.22
	
	
	· Causal 3-slot channel estimation with equal weights.

	
	[mg2]
	1.41
	2.06
	
	· Causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	1.8
	1.9
	2.6
	· Causal 3-slot channel estimation with equal weights.

	Range
	
	1.0… 1.8
	1.54… 2.06
	2.32… 2.6
	


6.2.2
Practical Algorithms
Tables x7a, x7b, x8a and x8b contain the simulation results for the practical beamforming transmit diversity (BFTD) algorithms 1, 2 and 3 defined in Section 4.3.2. Unless explicitly stated, the Practical BFTD Algorithm 2 assumes an asymmetric phase implementation. Additionally, for these results, the Rx antenna correlation = 0.

Tables x7c and x8c contain the simulation results for the practical beamforming algorithm transmit diversity transmit diversity (BFTD) algorithm 2 defined in Section 4.3.2 with symmetric and asymmetric phase implementations. The Tx and Rx antenna correlations for these results = 0.3.
Table x7a: Beamforming Rx Ec/No gains with antenna imbalance. Practical algorithm

	Channel Model
	References
	Node B Rx Ec/No gain over one Tx UE [dB]
	Comments

	
	
	Antenna Imbalance
	

	
	
	3dB
	0dB
	-3dB
	-6dB
	

	PA3
	[qc2]
	-1.2
	-0.9
	-0.7
	-0.4
	· Practical BFTD Algorithm 2
· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	
	[eric3]
	-0.33
	-0.28
	-0.33
	-0.17
	· Practical BFTD Algorithm 2
· Non-causal 3-slot channel estimation with equal weights.

	
	[hw4]
	-0.2
	-0.1
	-0.1
	
	· Practical BFTD Algorithm 2
· OLPC off.

· Non-causal 3-slot channel estimation

	
	[nnk3]
	
	-0.4
	-0.3
	-0.4
	· Practical BFTD Algorithm 1
· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[nnk4]
	-0.3
	-0.3
	-0.2
	
	· Practical BFTD Algorithm 2
· ε and δ optimized for each channel
· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[ice1]
	
	-0.1
	
	
	· Practical BFTD Algorithm 3
· Non-causal 3-slot channel estimation with equal weights.

	
	[mg2]
	-0.09
	0.07
	-0.05
	
	· Practical BFTD Algorithm 2
· Causal 3-slot channel estimation with equal weights.

	
	[mg3]
	
	-0.26
	
	
	· Practical BFTD Algorithm 2
· Symmetric phase implementation
· Non-causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	-2.1
	-1.3
	-0.8
	-0.5
	· Practical BFTD Algorithm 2
· Causal 3-slot channel estimation with equal weights.

	Range
	
	-2.1… -0.09
	-1.3… 0.07 
	-0.8… -0.05
	-0.5… -0.17
	

	VA30
	[qc2]
	-1.2
	-0.8
	-0.5
	-0.3
	· Practical BFTD Algorithm 2
· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	
	[eric3]
	-0.12
	-0.24
	-0.12
	-0.14
	· Practical BFTD Algorithm 2
· Non-causal 3-slot channel estimation with equal weights.

	
	[hw4]
	-0.5
	-1.3
	-0.5
	
	· Practical BFTD Algorithm 2
· OLPC off.

· Non-causal 3-slot channel estimation

	
	[nnk3]
	
	-0.29
	-0.25
	0.23
	· Practical BFTD Algorithm 1
· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[nnk4]
	-0.32
	-0.29
	-0.27
	
	· Practical BFTD Algorithm 2
· ε and δ optimized for each channel
· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[ice1]
	
	-0.6
	
	
	· Practical BFTD Algorithm 3
· Non-causal 3-slot channel estimation with equal weights.

	
	[mg2]
	
	-0.18
	
	
	· Practical BFTD Algorithm 2
· Causal 3-slot channel estimation with equal weights.

	
	[mg3]
	
	-0.54
	
	
	· Practical BFTD Algorithm 2
· Symmetric phase implementation
· Non-causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	-1.6
	-1.0
	-0.5
	-0.3
	· Practical BFTD Algorithm 2
· Causal 3-slot channel estimation with equal weights.

	Range
	
	-1.6… -0.12
	-1.0… -0.18
	-0.5… -0.12
	-0.3… 0.23
	


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

	Channel Model
	References
	Node B Rx Ec/No gain over one Tx UE [dB]
	Comments

	
	
	Tx Antenna Correlation
	

	
	
	0
	0.3
	0.7
	

	PA3
	[qc6]
	-0.9
	-0.9
	-0.7
	· Practical BFTD Algorithm 2
· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	
	[eric3]
	-0.28
	-0.38
	-0.26
	· Practical BFTD Algorithm 2
· Non-causal 3-slot channel estimation with equal weights.

	
	[hw4]
	-0.1
	
	
	· Practical BFTD Algorithm 2
· OLPC off.

· Non-causal 3-slot channel estimation

	
	[nnk3]
	-0.4
	-0.5
	-0.5
	· Practical BFTD Algorithm 1

· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[nnk4]
	-0.3
	-0.4
	-0.3
	· Practical BFTD Algorithm 2
· ε and δ optimized for each channel
· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[ice1]
	-0.1
	-0.2
	
	· Practical BFTD Algorithm 3
· Non-causal 3-slot channel estimation with equal weights.

	
	[mg2]
	0.07
	0.12
	
	· Practical BFTD Algorithm 2
· Causal 3-slot channel estimation with equal weights.

	
	[mg3]
	-0.26
	
	
	· Practical BFTD Algorithm 2
· Symmetric phase implementation
· Non-causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	-1.3
	-1.3
	-0.8
	· Practical BFTD Algorithm 2
· Causal 3-slot channel estimation with equal weights.

	Range
	
	-1.3… 0.07
	-1.3… 0.12
	-0.8… -0.26
	

	VA30
	[qc6]
	-0.8
	-0.7
	-0.5
	· Practical BFTD Algorithm 2
· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	
	[eric3]
	-0.24
	-0.25
	-0.21
	· Practical BFTD Algorithm 2
· Non-causal 3-slot channel estimation with equal weights.

	
	[hw4]
	-1.3
	
	
	· Practical BFTD Algorithm 2
· OLPC off

· Non-causal 3-slot channel estimation

	
	[nnk3]
	-0.29
	-0.15
	-0.14
	· Practical BFTD Algorithm 1

· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[nnk4]
	-0.29
	-0.2
	-0.2
	· Practical BFTD Algorithm 2
· ε and δ optimized for each channel
· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[ice1]
	-0.6
	-0.5
	
	· Practical BFTD Algorithm 3
· Non-causal 3-slot channel estimation with equal weights.

	
	[mg2]
	-0.18
	-0.01
	
	· Practical BFTD Algorithm 2
· Causal 3-slot channel estimation with equal weights.

	
	[mg3]
	-0.54
	
	
	· Practical BFTD Algorithm 2
· Symmetric phase implementation
· Non-causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	-1.0
	-0.8
	-0.6
	· Practical BFTD Algorithm 2
· Causal 3-slot channel estimation with equal weights.

	Range
	
	-1.0… -0.18
	-0.8… -0.01
	-0.6… -0.14
	


Table x7c: Beamforming Rx Ec/No gains with Tx and Rx antenna correlation. Practical algorithm

	Channel Model
	References
	Node B Rx Ec/No gain over one Tx UE [dB]
	Comments

	
	
	Tx and Rx Antenna Correlation = 0.3
	

	PA3
	[mg2]
	-0.04
	· Practical BFTD Algorithm 2
· Causal 3-slot channel estimation with equal weights.

	
	[mg3]
	-0.33
	· Practical BFTD Algorithm 2
· Symmetric phase implementation
· Non-causal 3-slot channel estimation with equal weights.

	Range
	
	-0.04… -0.33
	

	VA30
	[mg2]
	0.09
	· Practical BFTD Algorithm 2
· Causal 3-slot channel estimation with equal weights.

	
	[mg3]
	0.33
	· Practical BFTD Algorithm 2
· Symmetric phase implementation
· Non-causal 3-slot channel estimation with equal weights.

	Range
	
	-0.09 ... 0.33
	


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

	Channel Model
	References
	UE Tx Ec/No gain over one Tx UE [dB]
	Comments

	
	
	Antenna Imbalance
	

	
	
	3dB
	0dB
	-3dB
	-6dB
	

	PA3
	[qc2]
	2.9
	1.6
	0.4
	-0.5
	· Practical BFTD Algorithm 2
· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	
	[eric3]
	3.09
	1.45
	0.09
	-0.81
	· Practical BFTD Algorithm 2
· Non-causal 3-slot channel estimation with equal weights.

	
	[hw4]
	2.7
	1.5
	0.0
	
	· Practical BFTD Algorithm 2
· OLPC off.

· Non-causal 3-slot channel estimation

	
	[nnk3]
	
	1.14
	0.01
	-1.26
	· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[nnk4]
	3.35
	1.71
	0.20
	
	· Practical BFTD Algorithm 2
· ε and δ optimized for each channel
· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[ice1]
	
	1.2
	
	
	· Practical BFTD Algorithm 3
· Non-causal 3-slot channel estimation with equal weights.

	
	[mg2]
	4.24
	2.72
	1.27
	
	· Practical BFTD Algorithm 2
· Causal 3-slot channel estimation with equal weights.

	
	[mg3]
	
	2.38
	
	
	· Practical BFTD Algorithm 2
· Symmetric phase implementation
· Non-causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	1.9
	1.0
	0.1
	-0.7
	· Practical BFTD Algorithm 2
· Causal 3-slot channel estimation with equal weights.

	Range
	
	1.9… 4.24
	1.0… 2.72
	0.01… 1.27
	-1.26… -0.5
	

	VA30
	[qc2]
	0.8
	-0.6
	-1.5
	-2.2
	· Practical BFTD Algorithm 2
· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	
	[eric3]
	1.78
	-0.08
	-1.22
	-2.08
	· Practical BFTD Algorithm 2
· Non-causal 3-slot channel estimation with equal weights.

	
	[hw4]
	1.5
	-1.1
	-1.4
	
	· Practical BFTD Algorithm 2
· OLPC off.

· Non-causal 3-slot channel estimation

	
	[nnk3]
	-0.22
	-1.46
	-2.19
	
	· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[nnk4]
	2.21
	0.54
	-0.83
	
	· Practical BFTD Algorithm 2
· ε and δ optimized for each channel
· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[ice1]
	
	-0.3
	
	
	· Practical BFTD Algorithm 3
· Non-causal 3-slot channel estimation with equal weights.

	
	[mg2]
	
	0.04
	
	
	· Practical BFTD Algorithm 2
· Causal 3-slot channel estimation with equal weights.

	
	[mg3]
	
	-0.37
	
	
	· Practical BFTD Algorithm 2
· Symmetric phase implementation
· Non-causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	0.4
	-0.8
	-1.6
	-2.2
	· Practical BFTD Algorithm 2
· Causal 3-slot channel estimation with equal weights.

	Range
	
	-0.22… 2.21
	-1.46… 0.54
	-2.19… -0.83
	-2.2… -2.08
	


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

	Channel Model
	References
	UE Tx Ec/No gain over one Tx UE [dB]
	Comments

	
	
	Tx Antenna Correlation
	

	
	
	0
	0.3
	0.7
	

	PA3
	[qc6]
	1.6
	1.6
	2.0
	· Practical BFTD Algorithm 2
· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	
	[eric3]
	1.45
	1.56
	2.02
	· Practical BFTD Algorithm 2
· Non-causal 3-slot channel estimation with equal weights.

	
	[hw4]
	1.5
	
	
	· Practical BFTD Algorithm 2
· OLPC off

· Non-causal 3-slot channel estimation

	
	[nnk3]
	1.14
	1.22
	1.54
	· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[nnk4]
	1.71
	1.74
	2.30
	· Practical BFTD Algorithm 2
· ε and δ optimized for each channel
· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[ice1]
	1.2
	1.4
	
	· Practical BFTD Algorithm 3
· Non-causal 3-slot channel estimation with equal weights.

	
	[mg2]
	2.72
	2.73
	
	· Practical BFTD Algorithm 2
· Causal 3-slot channel estimation with equal weights.

	
	[mg3]
	2.38
	
	
	· Practical BFTD Algorithm 2
· Symmetric phase implementation
· Non-causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	1.0
	1.1
	1.7
	· Practical BFTD Algorithm 2
· Causal 3-slot channel estimation with equal weights.

	Range
	
	1.0… 2.72
	1.1… 2.73
	1.54… 2.30
	

	VA30
	[qc6]
	-0.6
	0.3
	1.6
	· Practical BFTD Algorithm 2
Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	
	[eric3]
	-0.08
	0.65
	1.73
	· Practical BFTD Algorithm 2
· Non-causal 3-slot channel estimation with equal weights.

	
	[hw4]
	-1.1
	
	
	· Practical BFTD Algorithm 2
· OLPC off

· Non-causal 3-slot channel estimation

	
	[nnk3]
	-0.22
	0.13
	0.98
	· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[nnk4]
	0.54
	0.77
	1.69
	· Practical BFTD Algorithm 2
· ε and δ optimized for each channel
· Ideal SIR estimation has been used (with 4% TPC error rate).

· Non-causal 3-slot channel estimation with equal weights.

	
	[ice1]
	-0.3
	0.1
	
	· Practical BFTD Algorithm 3
· Non-causal 3-slot channel estimation with equal weights.

	
	[mg2]
	0.04
	1.86
	
	· Practical BFTD Algorithm 2
· Causal 3-slot channel estimation with equal weights.

	
	[mg3]
	-0.37
	
	
	· Practical BFTD Algorithm 2
· Symmetric phase implementation
· Non-causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	-0.8
	0.3
	1.5
	· Practical BFTD Algorithm 2
· Causal 3-slot channel estimation with equal weights.

	Range
	
	-0.8… 0.54
	0.1… 1.86
	0.98… 1.73
	


Table x8c: Beamforming Rx Ec/No gains with Tx and Rx antenna correlation. Practical algorithm

	Channel Model
	References
	Node B Rx Ec/No gain over one Tx UE [dB]
	Comments

	
	
	Tx and Rx Antenna Correlation = 0.3
	

	PA3
	[mg2]
	2.94
	· Practical BFTD Algorithm 2
· Causal 3-slot channel estimation with equal weights.

	
	[mg3]
	2.77
	· Practical BFTD Algorithm 2
· Symmetric phase implementation
· Non-causal 3-slot channel estimation with equal weights.

	Range
	
	2.77… 2.94
	

	VA30
	[mg2]
	1.89
	· Practical BFTD Algorithm 2
· Causal 3-slot channel estimation with equal weights.

	
	[mg3]
	2.15
	· Practical BFTD Algorithm 2
· Symmetric phase implementation
· Non-causal 3-slot channel estimation with equal weights.

	Range
	
	1.89 ... 2.15
	


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