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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 for switched antenna transmit diversity already contributed to 3GPP.
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Text Proposal
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Link Evaluation Results

6.1
Switched Antenna Transmit Diversity

6.1.1
Genie Algorithms

Tables x1a, x1b, x2a and x2b contain the simulation results for the genie antenna switching algorithm defined in Section 4.2.1. The maximum number of antenna switches per second is 100.

Table x1a: Switched antenna 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
	[nnk1]
	0
	0
	-0.1
	0
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	[mg1]
	
	-0.21
	
	
	· Ideal SIR estimation has been used.

· Causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	0
	0.1
	0
	0.1
	· Causal 3-slot channel estimation  with equal weights

	
	[eric2]
	-0.21
	-0.08
	-0.21
	-0.14
	· Non-causal 3-slot channel estimation with equal weights.

	
	[hw2]
	-0.3
	-0.3
	-0.3
	
	· Non-causal 3-slot channel estimation.

· OLPC off

	
	[qc5]
	-0.07
	-0.12
	-0.1
	-0.04
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1]  (the effective averaging length is 3 slots).

	Range
	
	-0.3 ... 0.0
	-0.3 ... 0.1
	-0.3 ... 0.0
	-0.14...0.1
	

	VA30
	[nnk1]
	-0.07
	-0.21
	-0.18
	-0.04
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	[mg1]
	
	-0.2
	
	
	· Ideal SIR estimation has been used.

· Causal 3-slot channel estimation with equal weights.

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

	
	[eric2]
	-0.15
	-0.32
	-0.15
	-0.01
	· Non-causal 3-slot channel estimation with equal weights.

	
	[hw2]
	-0.1
	-0.1
	-0.1
	
	· Non-causal 3-slot channel estimation.

· OLPC off

	
	[qc5]
	-0.07
	-0.35
	-0.1
	-0.04
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1]  (the effective averaging length is 3 slots).

	Range
	
	-0.15 ... 0.2
	-0.35 ... -0.1
	-0.18 ... -0.1
	-0.04 ... 0.1
	


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

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

	
	
	Antenna Correlation
	

	
	
	0
	0.3
	0.7
	

	PA3
	[nnk1]
	0
	0
	0
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	[mg1]
	-0.21
	
	
	· Ideal SIR estimation has been used.

· Causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	0.1
	0
	0
	· Causal 3-slot channel estimation  with equal weights

	
	[eric2]
	-0.08
	-0.10
	-0.13
	· Non-causal 3-slot channel estimation with equal weights.

	
	[hw2]
	-0.3
	
	
	· Non-causal 3-slot channel estimation.

· OLPC off

	
	[qc5]
	-0.11
	-0.11
	-0.09
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1]  (the effective averaging length is 3 slots).

	Range
	
	-0.3 ... 0.1
	-0.11 ... 0
	-0.13 ...0
	

	VA30
	[nnk1]
	-0.21
	-0.17
	-0.05
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	[mg1]
	-0.2
	
	
	· Ideal SIR estimation has been used.

· Causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	-0.1
	-0.3
	-0.1
	· Causal 3-slot channel estimation with equal weights.

	
	[eric2]
	-0.32
	-0.27
	-0.19
	· Non-causal 3-slot channel estimation with equal weights.

	
	[hw2]
	-0.1
	
	
	· Non-causal 3-slot channel estimation.

· OLPC off

	
	[qc5]
	-0.35
	-0.29
	-0.15
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1]  (the effective averaging length is 3 slots).

	Range
	
	-0.35 ... -0.1
	-0.3 ... -0.17
	-0.19 ... -0.05
	


Table x2a: Switched antenna 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
	[nnk1]
	4.22
	2.41
	1.05
	0.34
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	[alu1]
	
	[0.98]
	
	
	· Causal 3-slots channel estimation with equal weights

	
	[mg1]
	
	2.46
	
	
	· Ideal SIR estimation has been used.

· Causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	4.3
	2.7
	1.4
	0.7
	· Causal 3-slot channel estimation  with equal weights

	
	[eric2]
	3.65
	1.92
	0.65
	0.15
	· Non-causal 3-slot channel estimation with equal weights.

	
	[hw2]
	3.8
	1.8
	0.8
	
	· Non-causal 3-slot channel estimation.

· OLPC off

	
	[qc5]
	4.5
	2.7
	1.4
	0.6
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1]  (the effective averaging length is 3 slots).

	Range
	
	3.65 ...4.5
	1.8 ... 2.7
	0.65 ... 1.4
	0.15 ... 0.7
	

	VA30
	[nnk1]
	2.79
	0.05
	-0.35
	-0.08
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	[alu1]
	
	-0.09
	
	
	· Causal 3-slots channel estimation with equal weights

	
	[mg1]
	
	0.09
	
	
	· Ideal SIR estimation has been used.

· Causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	3.0
	0.1
	-0.2
	0.1
	· Causal 3-slot channel estimation with equal weights.

	
	[eric2]
	2.71
	-0.15
	-0.29
	-0.02
	· Non-causal 3-slot channel estimation with equal weights.

	
	[hw2]
	3.4 
	0.8
	0.4
	
	· Non-causal 3-slot channel estimation.

· OLPC off

	
	[qc5]
	2.78
	-0.05
	-0.23
	-0.05
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1]  (the effective averaging length is 3 slots).

	Range
	
	2.71 ... 3.4
	-0.15 ... 0.8
	-0.35... 0.4
	-0.08 ... 0.1
	


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

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

	
	
	Antenna Correlation
	

	
	
	0
	0.3
	0.7
	

	PA3
	[nnk1]
	2.41
	2.32
	1.81
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	[alu1]
	[0.98]
	
	
	· Causal 3-slots channel estimation with equal weights

	
	[mg1]
	2.46
	
	
	· Ideal SIR estimation has been used.

· Causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	2.7
	2.6
	2.0
	· Causal 3-slot channel estimation with equal weights.

	
	[eric2]
	1.92
	1.86
	1.39
	· Non-causal 3-slot channel estimation with equal weights.

	
	[hw2]
	1.8
	
	
	· Non-causal 3-slot channel estimation.

· OLPC off

	
	[qc5]
	2.68
	2.55
	2.0
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1]  (the effective averaging length is 3 slots).

	Range
	
	1.8 ... 2.7
	1.86 ... 2.6
	1.39 ... 2.0
	

	VA30
	[nnk1]
	0.05
	0.06
	0.09
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	[alu1]
	-0.09
	
	
	· Causal 3-slots channel estimation with equal weights

	
	[mg1]
	0.09
	
	
	· Ideal SIR estimation has been used.

· Causal 3-slot channel estimation with equal weights.

	
	[idcc1]
	0.1
	0
	0.1
	· Causal 3-slot channel estimation with equal weights.

	
	[eric2]
	-0.15
	-0.08
	-0.03
	· Non-causal 3-slot channel estimation with equal weights.

	
	[hw2]
	0.8
	
	
	· Non-causal 3-slot channel estimation.

· OLPC off

	
	[qc5]
	-0.05
	0
	0.04
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1]  (the effective averaging length is 3 slots).

	Range
	
	-0.15 ... 0.8
	-0.08 ... 0.06
	-0.03 ... 0.1
	


Tables x3a, x3b, x4a and x4b contain the simulation results for the genie antenna switching algorithm defined in Section 4.3.1 with different settings for the maximum number of antenna switches per second. The results have been contributed in [nnk5]
Table x3a: Switched antenna Rx Ec/No gains with antenna imbalance. Genie algorithm; Maximum Switch Frequency – 25, 50Hz
	Antenna Switch Frequency 
	Channel Model
	Node B Rx Ec/No gain over one Tx UE [dB]
	Comments

	
	
	Antenna Imbalance
	

	
	
	3dB
	0dB
	-3dB
	-6dB
	

	100
	PA3
	0
	0
	-0.1
	0
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	VA30
	-0.07
	-0.21
	-0.18
	-0.04
	· 

	50
	PA3
	-0.10
	-0.10
	0.00
	-0.10
	· 

	
	VA30
	-0.07
	-0.15
	-0.04
	-0.06
	· 

	25
	PA3
	
	-0.20
	
	
	· 

	
	VA30
	
	-0.07
	
	
	· 


Table x3b: Switched antenna Rx Ec/No gains with antenna correlation. Genie algorithm; Maximum Switch Frequency – 25, 50Hz

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

	
	
	Antenna Correlation
	

	
	
	0
	0.3
	0.7
	

	100
	PA3
	0
	0
	0
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	VA30
	-0.21
	-0.17
	-0.05
	· 

	50
	PA3
	-0.10
	0.00
	-0.10
	· 

	
	VA30
	-0.15
	-0.13
	-0.04
	· 

	25
	PA3
	-0.20
	
	
	· 

	
	VA30
	-0.07
	
	
	· 


Table x4a: Switched antenna Tx Ec/No gains with antenna imbalance. Genie algorithm; Maximum Switch Frequency – 25, 50Hz
	Antenna Switch Frequency 
	Channel Model
	UE Tx Ec/No gain over one Tx UE [dB]
	Comments

	
	
	Antenna Imbalance
	

	
	
	3dB
	0dB
	-3dB
	-6dB
	

	100
	PA3
	4.22
	2.41
	1.05
	0.34
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	VA30
	2.79
	0.05
	-0.35
	-0.08
	· 

	50
	PA3
	4.14
	2.35
	1.08
	0.23
	· 

	
	VA30
	2.58
	0.08
	-0.45
	-0.21
	· 

	25
	PA3
	
	1.67
	
	
	· 

	
	VA30
	
	0.06
	
	
	· 


Table x4b: Switched antenna Tx Ec/No gains with antenna correlation. Genie algorithm; Maximum Switch Frequency – 25, 50Hz

	Antenna Switch Frequency 
	Channel Model
	UE Tx Ec/No gain over one Tx UE [dB]
	Comments

	
	
	Antenna Correlation
	

	
	
	0
	0.3
	0.7
	

	100
	PA3
	2.41
	2.32
	1.81
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	VA30
	0.05
	0.06
	0.09
	· 

	50
	PA3
	2.35
	2.28
	1.69
	· 

	
	VA30
	0.08
	0.07
	0.09
	· 

	25
	PA3
	1.67
	
	
	· 

	
	VA30
	0.06
	
	
	· 


6.1.2

Practical Algorithms
Tables x5a, x5b, x6a and x6b contain the simulation results for the practical antenna switching algorithm defined in Section 4.3.1 with forced switching after 14 frames. The maximum number of antenna switches per second is 100.

Table x5a: Switched antenna 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
	[eric2]
	-0.36
	-0.28
	-0.36
	-0.72 
	· Non-causal 3-slot channel estimation with equal weights.

	
	[qc5]
	-0.53
	-0.41
	-0.45
	-0.73
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1]  (the effective averaging length is 3 slots).

	
	[nnk5]
	-0.40
	-0.40
	-0.40
	-0.70
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	[hw2]
	-0.4
	-0.4
	-0.4
	
	· OLPC off.

· Non-causal 3-slot channel estimation.

	Range
	
	-0.53 ... -0.35
	-0.41 ... -0.24
	-0.45 ... -0.32
	-0.73 ... -0.55
	

	VA30
	[eric2]
	-0.31
	-0.21
	-0.31
	-0.58
	· Non-causal 3-slot channel estimation with equal weights.

	
	[qc5]
	-0.23
	-0.10
	-0.26
	-0.47
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	
	[nnk5]
	-0.10
	-0.08
	-0.08
	-0.41
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	[hw2]
	-0.1
	-0.1
	-0.1
	
	· OLPC off.

· Non-causal 3-slot channel estimation.

	Range
	
	-0.31 ...-0.1
	-0.21 ... -0.1
	-0.31 ... -0.1
	-0.58…-0.41
	


Table x5b: Switched antenna Rx Ec/No gains with antenna correlation. Practical algorithm

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

	
	
	Antenna Correlation
	

	
	
	0
	0.3
	0.7
	

	PA3
	[eric2]
	-0.28
	-0.26
	-0.20
	· Non-causal 3-slot channel estimation with equal weights.

	
	[qc5]
	-0.41
	-0.29
	-0.26
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	
	[nnk5]
	-0.40
	-0.30
	-0.20
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	[hw2]
	-0.4
	
	
	· OLPC off.

· Non-causal 3-slot channel estimation.

	Range
	
	-0.41 ... -0.28
	-0.30 …-0.26
	-0.26 …-0.20
	

	VA30
	[eric2]
	-0.32
	-0.27
	-0.19
	· Non-causal 3-slot channel estimation with equal weights.

	
	[qc5]
	-0.10 
	-0.12
	-0.04
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	
	[nnk5]
	-0.08
	-0.11
	0.02
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	[hw2]
	-0.1
	
	
	· OLPC off.

· Non-causal 3-slot channel estimation.

	Range
	
	-0.32 ... -0.08
	-0.27 …-0.11
	-0.19 …0.02
	


Table x6a: Switched antenna 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
	[eric2]
	2.85
	0.99
	-0.15
	-1.11
	· Non-causal 3-slot channel estimation with equal weights.

	
	[qc5]
	3.13
	1.42
	0.10
	-0.76
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	
	[nnk5]
	2.93
	1.03
	-0.09
	-1.25
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	[hw2]
	3.2
	0.4
	0.2
	
	· OLPC off.

· Non-causal 3-slot channel estimation.

	Range
	
	2.81 ... 3.2
	0.4 ... 1.42
	-0.15 ... 0.2
	-1.25 ... -0.76
	

	VA30
	[eric2]
	2.06
	-0.15
	-0.94
	-1.17
	· Non-causal 3-slot channel estimation with equal weights.

	
	[qc5]
	2.12
	0.02
	-0.89
	-1.09
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	
	[nnk5]
	2.23
	-0.02
	-0.69
	-1.03
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	[hw2]
	3.1
	0.2
	0.1
	
	· OLPC off.

· Non-causal 3-slot channel estimation.

	Range
	
	2.06 ... 3.1
	-0.15 ... 0.2
	-0.94 ... 0.1
	-1.17 ... -1.03
	


Table x6b: Switched antenna Tx Ec/No gains with antenna correlation. Practical algorithm

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

	
	
	Antenna Correlation
	

	
	
	0
	0.3
	0.7
	

	PA3
	[eric2]
	0.99
	1.00
	0.63
	· Non-causal 3-slot channel estimation with equal weights.

	
	[qc5]
	1.42
	1.45
	1.02
	· Non-causal 4-slot channel estimation with weights [0.4 0.3 0.2 0.1] (the effective averaging length is 3 slots).

	
	[nnk5]
	1.03
	1.21
	0.76
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	[hw2]
	0.4
	
	
	· OLPC off.

· Non-causal 3-slot channel estimation.

	Range
	
	0.4 ... 1.42
	1.00 … 1.45
	0.63 … 1.02
	

	VA30
	[eric2]
	-0.15
	-0.08
	-0.03
	· Non-causal 3-slot channel estimation with equal weights.

	
	[qc5]
	0.02
	0
	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).

	
	[nnk5]
	-0.02
	-0.05
	0.01
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	[hw2]
	0.2
	
	
	· OLPC off.

· Non-causal 3-slot channel estimation.

	Range
	
	-0.15 ... 0.2
	-0.08 … 0
	-0.03 …0.02
	


Tables x7a, x7b, x8a and x8b contain the simulation results for the practical antenna switching algorithm defined in Section 4.3.1 with forced switching after 14 frames for different settings for the maximum number of antenna switches per second. The results have been contributed in [nnk5]

Table x7a: Switched antenna Rx Ec/No gains with antenna imbalance. Practical algorithm; Maximum Switch Frequency – 25, 50Hz
	Antenna Switch Frequency 
	Channel Model
	Node B Rx Ec/No gain over one Tx UE [dB]
	Comments

	
	
	Antenna Imbalance
	

	
	
	3dB
	0dB
	-3dB
	-6dB
	

	100
	PA3
	-0.40
	-0.40
	-0.40
	-0.70
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	VA30
	-0.10
	-0.08
	-0.08
	-0.41
	· 

	50
	PA3
	-0.30
	-0.30
	-0.40
	-0.40
	· 

	
	VA30
	-0.04
	-0.04
	-0.08
	-0.24
	· 

	25
	PA3
	
	-0.20
	
	
	· 

	
	VA30
	
	0.05
	
	
	· 


Table x7b: Switched antenna Rx Ec/No gains with antenna correlation. Practical algorithm; Maximum Switch Frequency – 25, 50Hz

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

	
	
	Antenna Correlation
	

	
	
	0
	0.3
	0.7
	

	100
	PA3
	-0.40
	-0.30
	-0.20
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	VA30
	-0.08
	-0.11
	0.02
	· 

	50
	PA3
	-0.30
	-0.20
	-0.10
	· 

	
	VA30
	-0.04
	-0.08
	-0.02
	· 

	25
	PA3
	-0.20
	
	
	· 

	
	VA30
	0.05
	
	
	· 


Table x8a: Switched antenna Tx Ec/No gains with antenna imbalance. Practical algorithm; Maximum Switch Frequency – 25, 50Hz
	Antenna Switch Frequency 
	Channel Model
	UE Tx Ec/No gain over one Tx UE [dB]
	Comments

	
	
	Antenna Imbalance
	

	
	
	3dB
	0dB
	-3dB
	-6dB
	

	100
	PA3
	2.93
	1.03
	-0.09
	-1.25
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	VA30
	2.23
	-0.02
	-0.69
	-1.03
	· 

	50
	PA3
	2.46
	0.76
	-0.70
	-1.61
	· 

	
	VA30
	2.31
	0.00
	-0.80
	-1.17
	· 

	25
	PA3
	
	0.22
	
	
	· 

	
	VA30
	
	0.05
	
	
	· 


Table x8b: Switched antenna Tx Ec/No gains with antenna correlation. Practical algorithm; Maximum Switch Frequency – 25, 50Hz

	Antenna Switch Frequency 
	Channel Model
	UE Tx Ec/No gain over one Tx UE [dB]
	Comments

	
	
	Antenna Correlation
	

	
	
	0
	0.3
	0.7
	

	100
	PA3
	1.03
	1.21
	0.76
	· Ideal SIR estimation has been used (with 4% TPC error rate).

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

	
	VA30
	-0.02
	-0.05
	0.01
	· 

	50
	PA3
	0.76
	0.68
	0.51
	· 

	
	VA30
	0.00
	-0.08
	-0.06
	· 

	25
	PA3
	0.22
	
	
	· 

	
	VA30
	0.05
	
	
	· 


Tables x9a, x9b, x10a and x10b contain the simulation results for the practical antenna switching algorithm defined in Section 4.3.1 with forced switching after 4 frames. The maximum number of antenna switches per second is 100.

Table x9a: Switched antenna Rx Ec/No gains with antenna imbalance. Practical algorithm

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

	
	
	Antenna Imbalance

	
	
	3dB
	0dB
	-3dB
	-6dB

	PA3
	[hw1]
	-1.2
	-0.1
	-0.8
	

	
	[eric1]
	-1.3
	-1
	-1.3
	-2.1

	
	[nnk1]
	-1.01
	-0.7
	-0.94
	-1.85

	Range
	
	-1.3 ... -1.01
	-1.0 ... -0.1
	-1.3 ... -0.8
	-2.1 ... -1.85

	VA30
	[hw1]
	-0.8
	-0.2
	-0.5
	

	
	[eric1]
	-0.7
	-0.4
	-0.7
	-1.4

	
	[nnk1]
	-0.54
	-0.22
	-0.49
	-1.27

	Range
	
	-0.8 ... -0.54
	-0.4 ... -0.2
	-0.7 ... -0.49
	-1.4 ... -1.27


Table x9b: Switched antenna Rx Ec/No gains with antenna correlation. Practical algorithm

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

	
	
	Antenna Correlation

	
	
	0
	0.3
	0.7

	PA3
	[hw1]
	-0.1
	
	

	
	[eric1]
	-1
	-1
	

	
	[nnk1]
	-0.7
	-0.7
	-0.4

	Range
	
	-1.0 ... -0.1
	-1.0 ... -0.7
	-0.4

	VA30
	[hw1]
	-0.2
	
	

	
	[eric1]
	-0.4
	-0.3
	

	
	[nnk1]
	-0.22
	-0.17
	-0.14

	Range
	
	-0.4 ... -0.2
	-0.3 ... -0.17
	-0.14


Table x10a: Switched antenna Tx Ec/No gains with antenna imbalance. Practical algorithm

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

	
	
	Antenna Imbalance

	
	
	3dB
	0dB
	-3dB
	-6dB

	PA3
	[hw1]
	3
	1.8
	0
	

	
	[eric1]
	2
	0.5
	-1
	-2.5

	
	[nnk1]
	2.58
	1.08
	-0.45
	-2.12

	Range
	
	2.0 ... 3.0
	0.5 ... 1.8
	-1 ... 0
	-2.5 ... -2.12

	VA30
	[hw1]
	2.5
	0.2
	-0.2
	

	
	[eric1]
	1.4
	-0.2
	-1.6
	-2.7

	
	[nnk1]
	1.62
	-0.08
	-1.37
	-2.53

	Range
	
	1.4 ... 2.5
	-0.2 ... 0.2
	-1.6 ... -0.2
	-2.7 ... -2.53


Table x10b: Switched antenna Tx Ec/No gains with antenna correlation. Practical algorithm

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

	
	
	Antenna Correlation

	
	
	0
	0.3
	0.7

	PA3
	[hw1]
	1.8
	
	

	
	[eric1]
	0.5
	0.5
	

	
	[nnk1]
	1.08
	1.04
	0.79

	Range
	
	0.5 ... 1.8
	0.5 ... 1.04
	0.79

	VA30
	[hw1]
	0.2
	
	

	
	[eric1]
	-0.2
	-0.1
	

	
	[nnk1]
	-0.08
	-0.08
	-0.01

	Range
	
	-0.2 ... 0.2
	-0.1 ... -0.08
	-0.01


6.1.3
HS-DPCCH Performance in Soft Handover with Switched Antenna Transmit Diversity
6.1.3.1
Notation
GTx1->A : The antenna gain for the link from Antenna 1 (Tx1) to A which is the serving NodeB

GTx2->A : The antenna gain for the link from Antenna 2 (Tx2) to A which is the serving NodeB
GTx1->B : The antenna gain for the link from Antenna 1 (Tx1) to B which is the non-serving NodeB

GTx2->B : The antenna gain for the link from Antenna 2 (Tx2) to B which is the non-serving NodeB

IA->B : The imbalance between the two links from UE Antenna 1 to A and from UE Antenna 1 to B where A and B are the two NodeB’s in the active set. The UE is in soft handover. In other words IA->B = GTx1->A- GTx1->B
These variables along with the simulation framework are shown in Figure 1.
[image: image1.emf]A B

G

Tx1->A

G

Tx2->A

G

Tx1->B

G

Tx2->B

I

A->B

ULTD Device

Ant (Tx1) Ant (Tx2)

Serving

NodeB

Non-Serving 

NodeB


Figure x1: Simulation framework where the UE is in soft handover with Serving NodeB A and Non-Serving NodeB B.
The imbalance between the antennas (Tx1 and Tx2) is different for the links to the serving and non-serving NodeB’s. They are indicated below:

IUE->A =  GTx1->A - GTx2->A : The imbalance between the two transmit antennas Tx1 and Tx2 for the radio link to the serving NodeB A.

IUE->B =  GTx1->B - GTx2->B : The imbalance between the two transmit antennas Tx1 and Tx2 for the radio link to the non-serving NodeB B.
It is assumed in the simulation that the path loss to the serving and non-serving NodeB’s are the same. Therefore,

IA->B = GTx1->A- GTx1->B = 0dB.

6.1.3.2
HS-DPCCH Performance 
Table x11 shows the HS-DPCCH ACK/NACK Miss detection and Decoding error rate performance when SATD is applied at the UE. In this simulation framework, the UE is in soft handover with two cells in the active set.
Table x11: HS-DPCCH ACK/NACK performance due to SATD in SHO
	SATD
	HS-DPCCH ACK/NACK miss detection and decoding error rate  [%]@ C/P=4dB

 (Baseline value, SATD value)  

	SHO Link Imbalance
	IA->B = 0dB

	  Serving Cell

Imbalance IUE->A
	IUE->A= 0dB

	Non Serving Cell

Imbalance IUE->B
	IUE->B = 0dB
	IUE->B = 3dB
	IUE->B = -3dB

	PA3
	(0.8%, 0.8%)†
	(0.8%, 2%)
	(0.8%, 0.55%)

	VA30
	(0.02%, 0.03%)
	(0.02%, 0.02%)
	(0.02%, 0.01%)


† The data format in the table is (Baseline value, SATD value).
Table x12 shows the HS-DPCCH CQI Decoding error rate performance when SATD is applied at the UE. In this simulation framework, the UE is in soft handover with two cells in the active set.

Table x12: HS-DPCCH CQI performance loss due to SATD in SHO

	SATD
	HS-DPCCH CQI decoding error rate [%]@ C/P=0dB

(Baseline value, SATD value)  

	SHO Link Imbalance
	IA->B = 0dB.

	  Serving Cell

Imbalance IUE->A
	IUE->A= 0dB

	Non Serving Cell

Imbalance IUE->B
	IUE->B = 0dB
	IUE->B = 3dB
	IUE->B = -3dB

	PA3
	(1%, 1.2%)†
	(1%, 2.6%)
	(1%, 0.9%)

	VA30
	(0.06%, 0.08%)
	(0.06%, 0.06%)
	(0.06%, 0.06%)


† The data format in the table is (Baseline value, SATD value).
6.1.4
Sensitivity with respect to the BLER operating point

The evaluations presented above have been performed at an operating point where the residual BLER target after the 4th transmission is 1 percent. In this section, we therefore evaluate the relative gain in Tx and Rx Ec/No as a function of different BLER targets (after the first transmission). Note that the evaluation only is performed for the case where the antenna imbalance is 0 dB. 

Table x13 presents the relative gain in Tx Ec/N0 and Table x14 presents the relative gain in Rx Ec/No for different BLER levels for the switched antenna diversity algorithms. 

Table x13: Results showing Tx Ec/No relative gains with respect to reference case without Tx diversity for a scenario without transmit antenna correlation as a function of the BLER target after first transmission. [eric2]

	BLER@ first transmission [%]
	2
	5
	10
	20
	30
	40
	50

	PA3

	SATD Genie
	2.06
	1.83
	1.92
	2.05
	1.91
	1.89
	1.94

	SATD Prac
	0.65
	0.97
	0.96
	1.21
	0.99
	1
	1.18

	VA30

	SATD Genie
	-1.4
	-0.5
	-0.25
	-0.23
	-0.18
	-0.08
	-0.08

	SATD Prac
	-0.52
	-0.41
	-0.26
	-0.22
	-0.22
	-0.05
	-0.1


Table x14: Results showing Rx Ec/No relative gains with respect to reference case without Tx diversity for a scenario without transmit antenna correlation as a function of the BLER target after first transmission. [eric2]

	BLER@ first transmission [%]
	2
	5
	10
	20
	30
	40
	50

	PA3

	SATD Genie
	0.02
	-0.08
	-0.03
	-0.05
	-0.08
	-0.19
	-0.17

	SATD Prac
	-0.68
	-0.41
	-0.28
	-0.26
	-0.34
	-0.35
	-0.17

	VA30

	SATD Genie
	-1.55
	-0.7
	-0.43
	-0.41
	-0.36
	-0.30
	-0.31

	SATD Prac
	-0.6
	-0.42
	-0.37
	-0.3
	-0.27
	-0.17
	-0.21


************************** End of second modified section ****************************
************************** start of third modified section ****************************
6.3 
Uplink Transmit Diversity Link Level Simulations with Discontinuous Transmission.

6.3.1
Discontinuous transmission description

Voice over IP service of 160 kbps was simulated for practical switched antenna and beamforming  transmit diversity schemes. One data packet was generated every 16 ms. DPCCH transmission precedes data transmission on E-DPDCH by 2 slots and follows it by 1 slot totalling 4 ms (6 slots) of DPCCH transmission every 16 ms.
6.3.2
Link level simulation results

Gain due to DTX columns in the following tables compare the Tx diversity gains achieved in the presence of DTX with the gains achieved in the absence of DTX (negative value indicates less improvement when discontinuous transmission is present).

Table x15 – Tx and Rx Ec/No gains - Practical Switched Antenn Diversity scheme, no antenna correlation, no antenna imbalance [nnk2]
	Channel
	Gain over Ref
	"Gain" due to DTX

	
	Rx Ec/No
	Tx Ec/No
	Rx Ec/No
	Tx Ec/No

	PA3
	-0.50
	0.92
	0.30
	0.14

	VA3
	-0.30
	0.30
	0.00
	0.01

	VA30
	-0.10
	-0.01
	0.20
	0.10


Table x16 – Tx and Rx Ec/No gains – Practical Beamforming scheme, no antenna correlation, no antenna imbalance [nnk2]
	Channel
	Gain over Ref
	"Gain" due to DTX

	
	Rx Ec/No
	Tx Ec/No
	Rx Ec/No
	Tx Ec/No

	PA3
	-0.45
	0.88
	-0.05
	-0.38

	VA3
	-0.20
	0.26
	0.00
	-0.22

	VA30
	-0.10
	-0.10
	-0.10
	-0.06





