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7
System Evaluation Results

This section summarizes the system level evaluations for switched and beam forming antenna diversity. The results for switched antenna diversity are presented in section 7.1 while the results for beam forming diversity are presented in section 7.2. Unless otherwise is stated the presented results are based on the system simulation parameters previously described in section xx.

7.1 Switched Antenna Transmit Diversity

7.1.1
     Results for inter-site distance of 1km

7.1.1.1      Results without long-term antenna imbalance and 2D antennas

Table 1 presents the average data rates, the 10th percentile user data rates and the average transmit power for the different user densities that was studied for a PA3 channel. Both absolute and relative numbers are presented. In the case relative numbers are presented they are with respect to baseline case (without transmit diversity).
Table 1: Average data rates, 10th percentile user data rates and average transmit power for the studied user densities in a PA3 channel.

	Reference
	Algorithms
	Average number of users per cell
	Comments

	Average data rates 

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL1]
	Baseline [kbps]
	2779
	2137
	1496
	840
	430
	140
	Note 1 

	
	Genie [kbps]
	3155
	2334
	1611
	953
	501
	184
	

	
	Practical [kbps]
	2966
	2114
	1511
	864
	436
	153
	

	
	Gain with Genie [%]
	13.5
	9.2
	7.7
	13.5
	16.5
	31.4
	

	
	Gain with Practical [%]
	6.7
	-1
	1
	2.9
	1.4
	9.2
	

	[SL2]
	Baseline [kbps]
	1233.7
	
	
	
	498.7
	136.1
	Note 2

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	1269.3
	
	
	
	500
	133.5
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	2.89
	
	
	
	0.27
	-1.92
	

	[SL7]
	Baseline [kbps]
	
	
	1840.5
	720.9
	281.8
	60.4
	Note 4
Note 5

	
	Genie [kbps]
	
	
	2153.30
	836.60
	336.54
	75.75
	

	
	Practical [kbps]
	
	
	1804.10
	691.82
	273.95
	57.47
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	
	
	-2%
	-4%
	-3%
	-5%
	

	10th percentile user data rates

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL1]
	Baseline [kbps]
	935
	290
	240
	120
	115
	45
	Note 1

	
	Genie [kbps]
	1310
	445
	280
	160
	145
	-
	

	
	Practical [kbps] 
	1370
	498
	280
	155
	105
	60
	

	
	Gain with Genie [%]
	40
	53
	16
	33
	26
	
	

	
	Gain with Practical [%]
	46.5
	71.7
	16.6
	29.1
	-9
	33
	

	[SL2]
	Baseline [kbps]
	1206.1
	
	
	
	314.9
	100.6
	Note 2

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	1238.4
	
	
	
	307
	95
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	2.68
	
	
	
	-2.5
	-5.64
	

	[SL7]
	Baseline [kbps]
	
	
	710.67
	366.17
	168.38
	34.76
	Note 4

Note 5

	
	Genie [kbps]
	
	
	994.67
	512.10
	222.55
	48.82
	

	
	Practical [kbps]
	
	
	736.80
	368.82
	165.41
	34.46
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	
	
	4%
	1%
	-2%
	-1%
	

	Average transmit power

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL1]
	Baseline 
	10.60
	9.97
	8.45
	6.86
	4.72
	1.61
	Note 1

	
	Gain with Genie [dB]
	1.92
	1.66
	1.54
	1.67
	1.31
	1.22
	

	
	Gain with Practical [dB] 
	1.66
	1.52
	1.49
	1.52
	1.51
	1.69
	

	[SL2]
	Baseline [dBm]
	-18.48
	
	
	
	-11.99
	-11.25
	Note 2

Note 3

	
	Gain with Genie [dB]
	
	
	
	
	
	
	

	
	Gain with Practical [dB]
	1.28
	
	
	
	1.2
	0.98
	

	[SL7]
	Baseline [dBm]
	
	
	4.54
	 1.16
	-1.80
	-4.28
	Note 4
Note 5

	
	Gain with Genie [dB]
	
	
	0.58
	1.09
	0.56
	0.91
	

	
	Gain with Practical [dB]
	
	
	0.29
	0.48
	-0.23
	0.18
	


Note 1: Note the somewhat different resulting RoT for the different cases was observed.

Note 2: Receiver algorithm losses are modelled by an SNR backoff (0.2-0.3 dB for the studied cases). 
Note 3: The average transmit power refers to the DPCCH power.
Note 4: The practical algorithm have assumed that an enforced antenna switch occur every 4th frame.
Note 5: Ideal SIR estimation has been assumed when generating the TPC commands.

Table 2 presents the average data rates, the 10th percentile user data rates and the average transmit power for the studied user densities in a VA30 channel. Both absolute and relative numbers are presented. When relative numbers are presented they are with respect to the baseline case (without transmit diversity). 
Table 2: Average data rates (in kbps), 10th percentile user data rates and average transmit power for the studied user densities in a VA30 channel.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL1]
	Baseline [kbps]
	1985
	1553
	1130
	731
	381
	134
	Note 1

	
	Genie [kbps]
	2046
	1563
	1142
	726
	389
	146
	

	
	Practical [kbps]
	2014
	1522
	1099
	701
	271
	139
	

	
	Gain with Genie [%]
	2
	.6
	1
	-1
	2
	9
	

	
	Gain with Practical [%]
	1.5
	-2
	-3
	-4.1
	-29.9
	3.7
	

	[SL2]
	Baseline [kbps]
	1327.2
	
	
	
	475.4
	128.4
	Note 2

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	1345.5
	
	
	
	453
	121.6
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	1.38
	
	
	
	-4.72
	-5.31
	

	[SL7]
	Baseline 
	
	
	1287.05
	595.73
	253.68
	46.88
	Note 4

Note 5

	
	Genie
	
	
	1317.11
	612.58
	266.47
	49.95
	

	
	Practical
	
	
	1237.31
	573.72
	248.25
	44.32
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	
	
	-4%
	-4%
	-2%
	-5%
	

	10th percentile user data rates

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL1]
	Baseline [kbps]
	985
	330
	200
	165
	80
	50
	Note 1

	
	Genie [kbps]
	1070
	315
	220
	155
	85
	
	

	
	Practical [kbps]
	1030
	355
	215
	165
	95
	45
	

	
	Gain with Genie [%]
	8.6
	-5
	10
	-6
	6.2
	
	

	
	Gain with Practical [%]
	4.57
	7.6
	7.5
	0
	18.8
	-10
	

	[SL2]
	Baseline [kbps]
	1312.5
	
	
	
	249
	95.6
	Note 2

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	1327.3
	
	
	
	221.8
	90.8
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	1.12
	
	
	
	-10.93
	-4.93
	

	[SL7]
	Baseline [kbps]
	
	
	1287.05
	595.73
	253.68
	46.88
	Note 4
Note 5

	
	Genie [kbps]
	
	
	1317.11
	612.58
	266.47
	49.95
	

	
	Practical [kbps]
	
	
	1237.31
	573.72
	248.25
	44.32
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	
	
	-4%
	-4%
	-2%
	-5%
	

	Average transmit power

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL1]
	Baseline [dBm]
	9.98
	9.35
	8.08
	6.23
	4.01
	1.21
	Note 1

	
	Gain with Genie [dB]
	1.89
	1.54
	0.83
	0.57
	0.21
	1.39
	

	
	Gain with Practical [dB]
	1.71
	1.56
	0.69
	0.52
	0.5
	1.63
	

	[SL2]
	Baseline [dBm]
	-18.6
	
	
	
	-12.89
	-12.15
	Note 2

Note 3

	
	Gain with Genie [dB]
	
	
	
	
	
	
	

	
	Gain with Practical [dB]
	0.12
	
	
	
	0.27
	0.17
	

	[SL7]



	Baseline [dBm]
	
	
	4.26
	1.06
	-1.75
	-4.34
	Note 4

Note 5

	
	Gain with Genie [dB]
	
	
	0.26
	0.19
	0.79
	0.08
	

	
	Gain with Practical [dB]
	
	
	-0.02
	-0.19
	0.33
	-0.38
	


Note 1: Note the somewhat different resulting RoT for the different cases was observed.

Note 2: Receiver algorithm losses are modelled by an SNR backoff (0.2-0.3 dB for the studied cases). 

Note 3: The average transmit power refers to the DPCCH power.
Note 4: The practical algorithm have assumed that an enforced antenna switch occur every 4th frame.

Note 5: Ideal SIR estimation has been assumed when generating the TPC commands.

Table 3 presents the average data rates, the 10th percentile user data rates and the average transmit power for the studied user densities for a PA0.1 channel. Both absolute and relative numbers are presented. In the case relative numbers are presented they are with respect to baseline case without antenna switching diversity.
Table 3: Average data rates, 10th percentile user data rates and average transmit power for the studied user densities in a PA 0.1 channel.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL2]
	Baseline [kbps]
	1200.4
	
	
	
	544
	147.4
	Note 2

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	1246.6
	
	
	
	580.1
	
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	3.85
	
	
	
	6.65
	7.05
	

	10th percentile user data rates

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL2]
	Baseline [kbps]
	1194.9
	
	
	
	328.5
	102.8
	Note 2

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	1230.6
	
	
	
	363.4
	
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	2.98
	
	
	
	10.62
	12.88
	

	Average transmit power

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL2]
	Baseline [dBm]
	-18.79
	
	
	
	-12.58
	-11.62
	Note 2

Note 3

	
	Gain with Genie [dB]
	
	
	
	
	
	
	

	
	Gain with Practical [dB]
	2.14
	
	
	
	1.99
	1.89
	


Note 2: Receiver algorithm losses are modelled by an SNR backoff (0.2-0.3 dB for the studied cases).

Note 3: The average transmit power refers to the DPCCH power.

7.1.1.2 Results without long-term antenna imbalance and 3D antennas

Table 4 present the average data rates, the 10th percentile user data rates and the average transmit power for the studied user densities in a PA3 channel when 3D antennas at the Node-B is modelled.
Table 4: Average data rates, 10th percentile user data rates and average transmit power for the studied user densities in a PA3 channel when 3D antennas at the Node-B are modelled.
	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL3]
	Baseline [kbps]
	3089
	2475
	1684
	1054
	548
	200
	

	
	Genie [kbps]
	3296
	2673
	1825
	1134
	609
	235
	

	
	Practical [kbps]
	3119
	2529
	1726
	1066
	552
	199
	

	
	Gain with Genie [%]
	6.7
	8
	8.4
	7.6
	11.1
	17.5
	

	
	Gain with Practical [%]
	1
	2
	2.5
	1.1
	0.7
	-0.5
	

	10th percentile user data rates

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL3]
	Baseline [kbps]
	1325
	620
	300
	185
	165
	85
	

	
	Genie [kbps]
	1410
	665
	400
	150
	185
	
	

	
	Practical [kbps]
	1410
	610
	380
	165
	150
	90
	

	
	Gain with Genie [%]
	6.4
	7.2
	33.3
	-18.9
	12.1
	
	

	
	Gain with Practical [%]
	6.4
	-1.4
	26.7
	-10.8
	-9.1
	5.9
	

	Average transmit power

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL3]
	Baseline [dBm]
	14.44
	14.00
	12.8
	11.72
	10.49
	7.86
	

	
	Genie [dB]
	1.38
	1.11
	1.30
	1.47
	1.32
	1.25
	

	
	Practical [dB]
	1.10
	0.85
	1.12
	1.26
	1.30
	1.05
	


Table 5 present the average data rates, the 10th percentile user data rates and the average transmit power for the studied user densities in a VA30 channel when 3D antennas at the Node-B are modelled. 

Table 5: Average data rates, 10th percentile user data rates and average transmit power for the studied user densities in a VA30 channel when 3D antennas at the Node-B are modelled.
	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL3]
	Baseline [kbps]
	2106
	1740
	1346
	901
	490
	186
	

	
	Genie [kbps]
	2105
	1714
	1351
	906
	492
	189
	

	
	Practical [kbps]
	2075
	1678
	1320
	876
	470
	177
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	
	
	
	
	
	
	

	10th percentile user data rates 

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL3]
	Baseline [kbps]
	1235
	720
	425
	255
	165
	80
	

	
	Genie [kbps]
	1250
	705
	400
	255
	160
	
	

	
	Practical [kbps]
	1185
	620
	370
	230
	140
	70
	

	
	Gain with Genie [%]
	0
	-1.5
	0.3
	0.5
	0.4
	1.6
	

	
	Gain with Practical [%]
	-1.5
	-3.5
	-2
	-2.8
	-4.1
	-4.8
	

	Average transmit power 

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL3]
	Baseline [dBm]
	13.74
	12.19
	12.91
	11.88
	10.37
	7.31
	

	
	Genie [dB]
	1.17
	0.88
	0.88
	1.02
	1
	1.29
	

	
	Practical [dB]
	0.93
	0.80
	0.83
	0.89
	0.99
	1.40
	


7.1.1.3 Results with long-term antenna imbalance and 2D antennas

Table 6 presents the average data rates, 10th percentile user data rates and average transmit power for the studied user densities in a PA3 channel when the second antenna is associated with a long-term antenna imbalance of -4dB.
Table 6: Average data rates, 10th percentile user data rates and average transmit power for the studied user densities in a PA3 channel when the second antenna is associated with a long term antenna imbalance of -4dB.

	Average data rates 

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL1]
	Baseline [kbps]
	2779
	2137
	1496
	839
	430
	140
	

	
	Genie [kbps]
	3052
	2206
	1499
	855
	439
	148
	

	
	Practical [kbps]
	2820
	2056
	1376
	755
	360
	115
	

	
	Gain with Genie [%]
	9.8
	3.2
	0.2
	1.9
	2.1
	5.7
	

	
	Gain with Practical [%]
	1.5
	-3.8
	-8
	-10
	-16.3
	-17.8
	

	10th percentile user data rates 

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL1]
	Baseline [kbps]
	935
	290
	240
	120
	115
	45
	

	
	Genie [kbps]
	1225
	405
	355
	135
	130
	
	

	
	Practical [kbps]
	1195
	410
	260
	130
	105
	45
	

	
	Gain with Genie [%]
	31
	39.7
	47.9
	12.5
	13
	
	

	
	Gain with Practical [%]
	27.8
	41.3
	8.3
	8.3
	-8.7
	0
	

	Average transmit power 

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL1]
	Baseline [dBm]
	10.60
	9.97
	8.45
	6.86
	4.72
	1.60
	

	
	Genie [dB]
	0.19
	0.22
	-0.07
	0.05
	-0.18
	-0.43
	

	
	Practical [dB]
	-0.05
	-0.06
	-0.25
	0.01
	0.03
	-0.15
	


Table 7 presents the average data rates, 10th percentile user data rates and average transmit power for the studied user densities in a PA3 channel when the second antenna is associated with a long-term antenna imbalance of -4dB.
Table 7: Average data rates, 10th percentile user data rates and average transmit power for the studied user densities in a PA3 channel when the second antenna is associated with a long term antenna imbalance of -4dB.

	Average data rates 

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL2]
	Baseline [kbps]
	1985
	1553
	1129
	730
	380
	134
	

	
	Genie [kbps]
	2025
	1563
	1139
	706
	376
	137
	

	
	Practical [kbps]
	1891
	1456
	1030
	619
	308
	107
	

	
	Gain with Genie [%]
	2
	0.6
	0.8
	-3.3
	-1
	2
	

	
	Gain with Practical [%]
	-4.8
	-6.25
	-8.8
	-15.2
	-19
	-20.2
	

	10th percentile user data rates 

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL2]
	Baseline [kbps]
	1030
	355
	215
	165
	95
	45
	

	
	Genie [kbps]
	1030
	300
	240
	265
	110
	-
	

	
	Practical [kbps]
	900
	315
	205
	145
	75
	35
	

	
	Gain with Genie [%]
	1
	-15.5
	11.6
	60.6
	15.8
	
	

	
	Gain with Practical [%]
	-12.6
	-11.2
	-4.6
	-12.2
	-21
	-22.2
	

	Average transmit power 

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL2]
	Baseline [dBm]
	9.98
	9.35
	8.08
	6.23
	4.01
	1.21
	

	
	Genie [dB]
	0.66
	0.54
	-0.37
	-0.51
	-0.34
	0.33
	

	
	Practical [dB]
	0.29
	0.17
	-0.61
	-0.60
	-0.30
	0.75
	


7.1.1.4 Results with long-term antenna imbalance and 3D antennas 

Table 7 presents the average data rates, 10th percentile user data rates and average transmit power for the studied user densities in a PA3 channel when the second antenna is associated with a long-term antenna imbalance of -4dB and 3D antennas at the Node-B is modelled.
Table 7: Average data rates, 10th percentile user data rates and average transmit power for the studied user densities in a PA3 channel when the second antenna is associated with a long term antenna imbalance of -4dB.

	Average data rates [kbps]

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL3]
	Baseline [kbps]
	3089
	2475
	1684
	1054
	547
	200
	

	
	Genie [kbps]
	3143
	2587
	1729
	1089
	572
	208
	

	
	Practical [kbps]
	2969
	2403
	1597
	985
	497
	168
	

	
	Gain with Genie [%]
	1.8
	4.5
	2.7
	3.3
	4.5
	4
	

	
	Gain with Practical [%]
	-3.9
	-2.9
	-5.2
	-6.6
	-9.2
	-16
	

	10th percentile user data rates [kbps]

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL3]
	Baseline [kbps]
	1325
	620
	300
	185
	165
	85
	

	
	Genie [kbps]
	1355
	710
	290
	205
	165
	
	

	
	Practical [kbps]
	1340
	685
	265
	165
	145
	70
	

	
	Gain with Genie [%]
	2.2
	14.5
	-3.3
	10.8
	0
	
	

	
	Gain with Practical [%]
	1.1
	10.4
	-12
	-10.8
	-12.2
	-17.7
	

	Average transmit power [dBm]

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL3]
	Baseline [dBm]
	14.4
	14.04
	12.82
	11.71
	10.49
	7.86
	

	
	Genie [dB]
	0.03
	0.01
	-0.03
	-0.06
	-0.10
	-0.39
	

	
	Practical [dB]
	-0.18
	-0.22
	-0.23
	-0.25
	-0.07
	-0.14
	


Table 7 presents the average data rates, 10th percentile user data rates and average transmit power for the studied user densities in a VA30 channel when the second antenna is associated with a long-term antenna imbalance of -4dB and 3D antennas at the Node-B is modelled.
Table 7: Average data rates, 10th percentile user data rates and average transmit power for the studied user densities in a VA30 channel when the second antenna is associated with a long term antenna imbalance of -4dB.

	Average data rates [kbps]

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL3]
	Baseline [kbps]
	2106
	1740
	1346
	901
	490
	186
	

	
	Genie [kbps]
	2112
	1731
	1351
	899
	493
	184
	

	
	Practical [kbps]
	1981
	1615
	1254
	810
	423
	151
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with practical [%]
	
	
	
	
	
	
	

	10th percentile user data rates [kbps]

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL3]
	Baseline [kbps]
	1235
	720
	425
	255
	165
	80
	

	
	Genie [kbps]
	1255
	720
	440
	255
	165
	
	

	
	Practical [kbps]
	1130
	695
	400
	225
	135
	60
	

	
	Gain with Genie [%]
	.3
	-0.5
	0.3
	-0.2
	0
	-1.1
	

	
	Gain with Practical [%]
	-5.9
	-7.2
	-6.8
	-10.1
	-13.7
	-18.8
	

	Average transmit power [dBm]

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL3]
	Baseline [dBm]
	13.74
	13.20
	12.91
	11.88
	10.38
	7.31
	

	
	Gain with Genie [dB]
	-0.07
	-0.06
	-0.11
	-0.09
	0.10
	0.27
	

	
	Gain with Practical [dB]
	-0.35
	-0.36
	-0.36
	-0.25
	0.06
	0.39
	


7.1.2 Results for an intersite distance of 2.8km

Table 9 presents the average data rates, 10th percentile user data rates and average transmit power for the studied user densities in a PA3 channel when the intersite distance is 2.8 km. In the case relative numbers are presented they are with respect to baseline case (without transmit diversity).
Table 9: Average data rates, 10th percentile user data rates and average transmit power for the studied user densities in a PA3 channel when the inter-site distance is 2.8 km.

	Average data rates [kbps]

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL2]
	Baseline [kbps] 
	888.5
	
	
	
	569.6
	162
	Note 2

Note 3

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	940.7
	
	
	
	579.6
	
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	5.88
	
	
	
	1.75
	
	

	10th percentile user data rates [kbps]

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL2]
	Baseline [kbps]
	157.8
	
	
	
	40.3
	12.2
	Note 2

Note 3

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	190
	
	
	
	61.3
	
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	20.36
	
	
	
	52.3
	68.4
	

	Average transmit power [dBm]

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL2]
	Baseline [dBm]
	-2.51
	
	
	
	
	4.63
	Note 2

Note 3

Note 4

	
	Gain with Genie [dB]
	
	
	
	
	
	
	

	
	Gain with Practical [dB]
	1.3
	
	
	
	1.75
	1.29
	


Note 2: Receiver algorithm losses are modelled by an SNR backoff (0.2-0.3 dB for the studied cases). 

Note 3: The average transmit power refers to the DPCCH power.
Note 4: The same RoT level as for the case with an intersite distance of 1 km was assumed.
Table 10 presents the average data rates, 10th percentile user data rates and average transmit power for the studied user densities in a VA30 channel when the intersite distance is 2.8 km. In the case relative numbers are presented they are with respect to baseline case (without transmit diversity).

Table 10: Average data rates, 10th percentile user data rates and average transmit power for the studied user densities in a VA30 channel when the intersite distance 2.8 km.

	Average data rates [kbps]

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL2]
	Baseline [kbps]
	937.8
	
	
	
	544.6
	161.7
	Note 2

Note 4

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	962
	
	
	
	524.5
	149.3
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	2.58
	
	
	
	-3.69
	-7.68
	

	10th percentile user data rates [kbps]

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL2]
	Baseline [kbps]
	138.4
	
	
	
	33.3
	14.5
	Note 2

Note 4

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	145.9
	
	
	
	39.2
	16.4
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	5.41
	
	
	
	17.85
	13.5
	

	Average transmit power [dBm]

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[SL2]
	Baseline [dBm]
	-3.05
	
	
	
	2.93
	3.36
	Note 3

	
	Gain with Genie [dB]
	
	
	
	
	
	
	

	
	Gain with Practical [dB]
	0.18
	
	
	
	0.15
	0.26
	


Note 2: Receiver algorithm losses are modelled by an SNR backoff (0.2-0.3 dB for the studied cases). 

Note 3: The average transmit power refers to the DPCCH power.
Note 4: The same RoT level as for the case with an intersite distance of 1 km was assumed.
Table 11 presents the average data rates, 10th percentile user data rates and average transmit power for the studied user densities in a PA0.1 channel when the intersite distance is 2.8 km.
Table 11: Average data rates, 10th percentile user data rates and average transmit power for the studied user densities in a PA0.1 channel.

	Average data rates [kbps]

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	SL2
	Baseline
	894.3
	
	
	
	645
	202.3
	

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	981.6
	
	
	
	674.4
	204.2
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	2.07
	
	
	
	4.56
	0.94
	

	10th percentile user data rates [kbps]

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	SL2
	Baseline [kbps]
	216
	
	
	
	104.8
	37.7
	

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	297.4
	
	
	
	124
	44.3
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	37.66
	
	
	
	18.37
	17.38
	

	Average transmit power [dBm]

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	SL2
	Baseline [dBm]
	-3
	
	
	
	3
	4.09
	

	
	Gain with Genie [dB]
	
	
	
	
	
	
	

	
	Gain with Practical [dB]
	2.07
	
	
	
	2.01
	1.98
	


7.1.3 Sensitivity to BLER target

The results presented in previous sections are based on the parameters presented in section xx. In particular they are based on a setting where the residual BLER target after the 4th transmission is 1 percent. In general real systems are operated at significantly smaller BLER targets. Hence the relative gain in average data rates of the practical antenna switching algorithm (with respect to the base line case) are presented in Figure 1. It can be observed that the performance gain stemming from antenna switching algorithms reduce as the BLER target becomes more stringent.
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Figure 1: Relative gain of the practical antenna switching algorithm (compared to the reference case) as a function of the BLER after first transmission.
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