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Introduction
[1] presented some NSN / Nokia simulation results on UL beamforming. This paper proposes to incorporate the simulation results into the TR 25.863
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7.2
Beam-forming Transmit Diversity

.
7.2.1
Results for inter-site distance of 1km

7.2.1.1      Results for 0dB long-term antenna imbalance and 2D antennas

Table 52 presents the average user data rates, the 10th percentile user data rates and the average transmit power for the different user densities for a PA3 channel when the inter-site distance is 1 km. In the case relative numbers are presented they are with respect to baseline case (without transmit diversity).

Table 52: Average user data rates, 10th percentile user data rates and average transmit power for the studied user densities in a PA3 channel when the inter-site is 1 km.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[46]
	Baseline [kbps]
	2779
	2137
	1496
	839
	423
	140
	

	
	Genie [kbps]
	3068
	2464
	1755
	1022
	534
	196
	

	
	Practical [kbps]
	2949
	2310
	1615
	938
	487
	172
	

	
	Gain with Genie [%]
	10.4
	15.3
	17.3
	21.8
	26.2
	40
	

	
	Gain with Practical [%]
	6.1
	8.1
	7.9
	11.8
	15.3
	22.8
	

	[47]
	Baseline [kbps]
	1233.7
	
	
	
	498.7
	
	

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	1240.5
	
	
	
	460.8
	
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	0.55
	
	
	
	-7.59
	
	

	[52]
	Baseline [kbps]
	2114
	1864
	1787
	942
	395
	
	Note 1

	
	Genie [kbps]
	2145
	1947
	2056
	1201
	506
	
	

	
	Practical [kbps]
	2103
	1754
	1728
	878
	354
	
	

	
	Gain with Genie [%]
	1.46
	4.44
	15.0
	27.5
	28.3
	
	

	
	Gain with Practical [%]
	-0.54
	-5.89
	3.33
	-6.74
	-10.4
	
	

	[xx]
	Baseline [kbps]
	
	
	1312
	803
	410
	144
	

	
	Genie [kbps]
	
	
	1641
	1031
	563
	221
	

	
	Practical [kbps]
	
	
	1457
	897
	478
	179
	

	
	Gain with Genie [%]
	
	
	25
	28
	17
	24
	

	
	Gain with Practical [%]
	
	
	11
	12
	16.5
	24
	

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[46]
	Baseline [kbps]
	935
	290
	240
	120
	115
	45
	

	
	Genie [kbps]
	1005
	420
	340
	190
	175
	
	

	
	Practical [kbps]
	960
	385
	230
	175
	130
	65
	

	
	Gain with Genie [%]
	7.5
	44.8
	41.7
	58.3
	52.2
	
	

	
	Gain with practical [%]
	2.67
	32.7
	-4.8
	45.8
	13.1
	44.4
	

	[47]
	Baseline [kbps]
	1206.1
	
	
	
	314.9
	
	Note 2

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	1215.4
	
	
	
	280.3
	
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	0.77
	
	
	
	-10.97
	
	

	[50]
	Baseline [kbps]
	978
	444
	220
	52
	51
	45
	

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	1019
	467
	249
	66
	51
	50
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	4.19
	5.1
	11.18
	26.92
	0
	11.11
	

	[52]
	Baseline [kbps]
	1727
	1185
	1182
	457 
	261
	
	Note 1

	
	Genie [kbps]
	1735
	1249
	1650
	827
	398
	
	

	
	Practical [kbps]
	1547
	822
	1051
	402
	239
	
	

	
	Gain with Genie [%]
	0.51
	5.35
	39.66
	80.9
	52.2
	
	

	
	Gain with Practical [%]
	-10.4
	-30.7
	-11.1
	-12.1
	-8.67
	
	

	[xx]
	Baseline [kbps]
	
	
	543
	326
	190
	74
	

	
	Genie [kbps]
	
	
	737
	460
	273
	124
	

	
	Practical [kbps]
	
	
	625
	386
	222
	94
	

	
	Gain with Genie [%]
	
	
	36
	41
	44
	67
	

	
	Gain with Practical [%]
	
	
	15
	18
	17
	27
	

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[46]
	Baseline [dBm]
	10.60
	9.97
	8.45
	6.86
	4.72
	1.60
	

	
	Gain with Genie [dB]
	2.19
	1.92
	1.92
	1.81
	1.64
	1.39
	

	
	Practical gain with  [dB]
	1.40
	1.27
	1.32
	1.05
	1.33
	1.19
	

	[47]
	Baseline [dBm]
	-18.48
	
	
	
	-11.99
	
	Note 2

Note 3

	
	Gain with Genie [dB]
	
	
	
	
	
	
	

	
	Gain with Practical [dB]
	1.59
	
	
	
	1.61
	
	

	[50]
	Baseline [dBm]
	0.49
	-0.65
	-2.31
	-4.84
	-5.64
	3.62
	

	
	Gain with Genie [dB]
	
	
	
	
	
	
	

	
	Gain with Practical [dB]
	1.25
	1.16
	1.21
	1.23
	1.41
	5.01
	

	[52]
	Baseline [dBm]
	2.17
	2.18
	1.77
	0.37
	-2.38
	
	Note 1

	
	Gain with Genie [dB]
	2.06
	1.92
	2.16
	1.36
	1.61
	
	

	
	Gain with Practical [dB]
	-0.51
	-1.3
	-0.09
	0.11
	0.16
	
	

	[xx]
	Baseline [dBm]
	
	
	2.58
	-0.33
	-2.61
	-5.24
	

	
	Gain with Genie [dB]
	
	
	0.65
	0.64
	1.21
	2.24
	

	
	Gain with Practical [dB]
	
	
	0.51
	0.31
	0.66
	1.51
	


Note 1: Receiver algorithm losses due to the beamforming algorithm are modelled by an SNR backoff (0.5dB for the studied cases).

Note 2: Receiver algorithm losses are modelled by an SNR backoff (0.7-0.9 dB for the studied cases).

Note 3: Here the average transmit power refers to the DPCCH power instead of the average UE transmit power.

Table 53 presents the average user data rates, the 10th percentile user data rates and the average transmit power for the studied user densities for a VA30 channel when the inter-site distance is 1 km. Relative numbers are presented they are with respect to baseline case (without transmit diversity).

Table 53: Average user data rates (in kbps), 10th percentile user data rates and average transmit power for the studied user densities in a VA30 channel when the inter-site distance is 1 km.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[46]
	Baseline [kbps]
	1985
	1553
	1129
	730
	380
	134
	

	
	Genie [kbps]
	2110
	1678
	1194
	803
	444
	166
	

	
	Practical [kbps]
	2017
	1598
	1124
	748
	398
	145
	

	
	Gain with Genie [%]
	6.3
	8
	5.8
	10
	16.8
	23.8
	

	
	Gain with Practical [%]
	2.6
	2.9
	-0.5
	2.5
	4.8
	8.2
	

	[47]
	Baseline [kbps]
	1327.2
	
	
	
	475.4
	
	Note 2

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	1300.8
	
	
	
	386.5
	
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	-1.95
	
	
	
	-18.71
	
	

	[52]
	Baseline [kbps]
	1836
	1565
	1529
	775
	324
	
	Note 1

	
	Genie [kbps]
	1882
	1655
	1765
	928
	394
	
	

	
	Practical [kbps]
	1769
	1456
	1445
	715
	293
	
	

	
	Gain with Genie [%]
	2.51
	5.74
	15.37
	19.85
	21.4
	
	

	
	Gain with Practical [%]
	-3.66
	-6.97
	-5.49
	-7.76
	-9.78
	
	

	[xx]
	Baseline [kbps]
	
	
	1091
	685
	371
	140
	

	
	Genie [kbps]
	
	
	1251
	818
	451
	180
	

	
	Practical [kbps]
	
	
	1106
	704
	374
	140
	

	
	Gain with Genie [%]
	
	
	15
	19
	21.5
	28.5
	

	
	Gain with Practical [%]
	
	
	1.4
	2.8
	0.8
	0
	

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[46]
	Baseline [kbps]
	1030
	355
	215
	165
	95
	45
	

	
	Genie [kbps]
	1075
	520
	350
	190
	90
	
	

	
	Practical [kbps]
	890
	410
	265
	120
	75
	50
	

	
	Gain with Genie [%]
	4.4
	46.5
	62.8
	15.2
	-5.2
	
	

	
	Gain with Practical [%]
	-13.6
	15.5
	23.2
	-27.2
	-21.1
	11.1
	

	[47]
	Baseline [kbps]
	1312.5
	
	
	
	249
	
	Note 2

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	1294.1
	
	
	
	178
	
	

	
	Gain with Genie [%] 
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	-1.4
	
	
	
	-28.51
	
	

	[50]
	Baseline [kbps]
	867
	476
	219
	65
	50
	48
	

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	899
	427
	216
	72
	50
	48
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	3.69
	-10.3
	-1.37
	10.77
	0
	0
	

	
	Baseline [kbps]
	1308
	834
	808
	391
	219
	
	Note 1

	
	Genie [kbps]
	1373
	922
	1273
	606
	292
	
	

	
	Practical [kbps]
	1224
	735
	696
	359
	197
	
	

	
	Gain with Genie [%]
	4.99
	10.58
	57.64
	55.03
	33.61
	
	

	
	Gain with Practical [%]
	-6.41
	-11.9
	-13.8
	-8.2
	-9.8
	
	

	[xx]
	Baseline [kbps]
	
	
	482
	285
	166
	65
	

	
	Genie [kbps]
	
	
	578
	374
	213
	107
	

	
	Practical [kbps]
	
	
	483
	301
	165
	76
	

	
	Gain with Genie [%]
	
	
	19.9
	31
	28
	65
	

	
	Gain with Practical [%]
	
	
	0.2
	5.6
	-0.6
	17
	

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[46]
	Baseline [dBm]
	9.98
	9.35
	8.07
	6.23
	4.01
	1.21
	

	
	Gain with Genie [dB]
	1.76
	2.14
	1.22
	1.94
	1.28
	0.08
	

	
	Gain with Practical [dB]
	0.89
	0.95
	0.84
	0.82
	0.91
	0.83
	

	[47]
	Baseline [dBm]
	-18.6
	
	
	
	-12.89
	
	Note 2

Note 3

	
	Gain with Genie [dB]
	
	
	
	
	
	
	

	
	Gain with Practical [dB]
	-0.52
	
	
	
	-0.32
	
	

	[50]
	Baseline [dBm]
	1.68
	-0.26
	-2.95
	-4.39
	-6.88
	-3.73
	

	
	Gain with Genie [dB]
	
	
	
	
	
	
	

	
	Gain with Practical [dB]
	0.6
	0.72
	0.72
	0.7
	0.63
	0.1
	

	
	Baseline [dBm]
	3.04
	2.6
	2.19
	0.19
	-2.67
	
	

	
	Genie [dB]
	1.51
	1.15
	1.16
	0.92
	1.08
	
	

	
	Practical [dB]
	-0.06
	-0.23
	0.07
	0.13
	0.16
	
	

	[xx]
	Baseline [dBm]
	
	
	2.47
	-0.35
	-3.17
	-5.58
	

	
	Genie [dB]
	
	
	0.29
	-0.05
	0.1
	1.21
	

	
	Practical [dB]
	
	
	0.05
	-0.49
	-0.59
	0.3
	


Note 1: Receiver algorithm losses due to the beamforming algorithm are modelled by an SNR backoff (0.5dB for the studied cases).

Note 2: Receiver algorithm losses are modelled by an SNR backoff (0.7-0.9 dB for the studied cases). 

Note 3: Here the power reported for the average UE transmit power only refers to the DPCCH power.
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7.2.1.x      Results for 0dB long-term antenna imbalance and 2D antennas with 50% beamforming UE penetration

Tables xx and xx present the average user 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 when the inter-site distance is 1 km and only 50% of the terminals are operating beamforming (with the remaining 50% being legacy terminals). Both absolute and relative numbers are presented. Table xx presents the numbers for TX diversity terminals, and table xx for legacy terminals. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals).

Table xx: Average user data rates for TX diversity terminals, 10th percentile user data rates and average transmit power for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of beamforming terminals is 50%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [kbps]
	
	
	1312
	803
	410
	144
	

	
	Genie [kbps]
	
	
	1609
	968
	517
	187
	

	
	Practical [kbps]
	
	
	1460
	870
	463
	164
	

	
	Gain with Genie [%]
	
	
	23
	20
	26
	30
	

	
	Gain with Practical [%]
	
	
	11
	8.3
	13
	14
	

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [kbps]
	
	
	543
	326
	190
	74
	

	
	Genie [kbps]
	
	
	732
	385
	235
	99
	

	
	Practical [kbps]
	
	
	653
	353
	205
	84
	

	
	Gain with Genie [%]
	
	
	35
	18
	24
	34
	

	
	Gain with Practical [%]
	
	
	20
	8.3
	7.9
	13.5
	

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [dBm]
	
	
	2.58
	-0.33
	-2.61
	-5.24
	

	
	Gain with Genie [dB]
	
	
	0.98
	2.10
	2.92
	3.89
	

	
	Gain with Practical [dB]
	
	
	0.66
	1.56
	3.14
	2.93
	


Table xx: Average user data rates for legacy terminals, 10th percentile user data rates and average transmit power for the studied user densities in a PA3 channel when the inter-site distance is 1 km and the penetration of beamforming terminals is 50%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [kbps]
	
	
	1312
	803
	410
	144
	

	
	Genie [kbps]
	
	
	1288
	802
	437
	166
	

	
	Practical [kbps]
	
	
	1257
	773
	413
	152
	

	
	Gain with Genie [%]
	
	
	-1.8
	-0.1
	6.6
	15
	

	
	Gain with Practical [%]
	
	
	-4.2
	-3.7
	0.7
	4.2
	

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [kbps]
	
	
	543
	326
	190
	74
	

	
	Genie [kbps]
	
	
	573
	323
	204
	82
	

	
	Practical [kbps]
	
	
	556
	309
	190
	73
	

	
	Gain with Genie [%]
	
	
	5.5
	-0.9
	7.4
	8.1
	

	
	Gain with Practical [%]
	
	
	2.4
	5.2
	0
	-1.3
	

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [dBm]
	
	
	2.58
	-0.33
	-2.61
	-5.24
	

	
	Gain with Genie [dB]
	
	
	-1.18
	-1.18
	-1.03
	-0.71
	

	
	Gain with Practical [dB]
	
	
	-1.04
	-1.04
	-0.91
	-0.65
	


Table xx presents the average user data rates, the 10th percentile user data rates and the average transmit power for the studied user densities in a VA30 channel when the inter-site distance is 1 km and only 50% of the terminals are operating beamforming (with the remaining 50% being legacy terminals). Both absolute and relative numbers are presented. Table xx presents the numbers for TX diversity terminals, and table xx for legacy terminals. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals).

Table xx: Average user data rates for TX diversity terminals, 10th percentile user data rates and average transmit power for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of beamforming terminals is 50%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [kbps]
	
	
	1091
	685
	371
	140
	

	
	Genie [kbps]
	
	
	1245
	827
	438
	165
	

	
	Practical [kbps]
	
	
	1121
	736
	389
	141
	

	
	Gain with Genie [%]
	
	
	14
	21
	18
	18
	

	
	Gain with Practical [%]
	
	
	2.7
	7.4
	4.8
	0.7
	

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [kbps]
	
	
	482
	285
	167
	66
	

	
	Genie [kbps]
	
	
	548
	338
	196
	86
	

	
	Practical [kbps]
	
	
	501
	301
	167
	71
	

	
	Gain with Genie [%]
	
	
	14
	18
	17
	30
	

	
	Gain with Practical [%]
	
	
	3.9
	5.6
	0
	7.6
	

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [dBm]
	
	
	2.46
	-0.53
	-3.16
	-5.58
	

	
	Gain with Genie [dB]
	
	
	0.95
	0.67
	1.76
	3.02
	

	
	Gain with Practical [dB]
	
	
	0.58
	0.06
	0.84
	1.86
	


Table xx: Average user data rates for legacy terminals, 10th percentile user data rates and average transmit power for the studied user densities in a VA30 channel when the inter-site distance is 1 km and the penetration of beamforming terminals is 50%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [kbps]
	
	
	1091
	685
	371
	140
	

	
	Genie [kbps]
	
	
	1047
	662
	385
	145
	

	
	Practical [kbps]
	
	
	1027
	640
	363
	130
	

	
	Gain with Genie [%]
	
	
	-4
	-3.3
	3.8
	3.6
	

	
	Gain with Practical [%]
	
	
	-5.9
	-6.6
	-2.1
	-7.1
	

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [kbps]
	
	
	482
	285
	167
	66
	

	
	Genie [kbps]
	
	
	439
	275
	171
	76
	

	
	Practical [kbps]
	
	
	432
	260
	155
	67
	

	
	Gain with Genie [%]
	
	
	-9
	-3.5
	2.4
	15
	

	
	Gain with Practical [%]
	
	
	-10
	-8.8
	-7.2
	1.5
	

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [dBm]
	
	
	2.46
	-0.53
	-3.16
	-5.58
	

	
	Gain with Genie [dB]
	
	
	-1.15
	-0.88
	-1.09
	-1.27
	

	
	Gain with Practical [dB]
	
	
	-0.73
	-0.76
	-0.97
	-1.19
	


------------------------ End of altered text ---------------------------
------------------------ Start of altered text ---------------------------
7.2.2
Results for inter-site distance 2.8km

7.2.2.1      Results for 0dB long-term antenna imbalance and 2D antennas

Table 61 presents the average user 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.
Table 61: Average user 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

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[47]
	Baseline [kbps]
	888.5
	
	
	
	569.6
	
	Note 2

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	920.8
	
	
	
	537.8
	
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	3.63
	
	
	
	-5.59
	
	

	[47]
	Baseline [kbps]
	
	
	1258
	899
	524
	194
	

	
	Genie [kbps]
	
	
	1524
	1134
	701
	289
	

	
	Practical [kbps]
	
	
	1363
	996
	600
	234
	

	
	Gain with Genie [%]
	
	
	21
	26
	34
	49
	

	
	Gain with Practical [%]
	
	
	8.3
	11
	14
	21
	

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[47]
	Baseline [kbps]
	157.8
	
	
	
	40.3
	
	Note 2

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	175.7
	
	
	
	51.5
	
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	11.31
	
	
	
	28.01
	
	

	[xx]
	Baseline [kbps]
	
	
	193
	114
	88
	74
	

	
	Genie [kbps]
	
	
	243
	179
	150
	101
	

	
	Practical [kbps]
	
	
	190
	136
	111
	74
	

	
	Gain with Genie [%]
	
	
	26
	57
	70
	36
	

	
	Gain with Practical [%]
	
	
	-1.5
	19
	26
	0
	

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[47]
	Baseline [dB]
	-2.51
	
	
	
	4.02
	
	Note 2

Note 3

Note 4

	
	Gain with Genie [dBm]
	
	
	
	
	
	
	

	
	Gain with Practical [dBm]
	1.62
	
	
	
	1.66
	
	

	[xx]
	Baseline [dB]
	
	
	16.95
	15.60
	14.02
	11.05
	

	
	Gain with Genie [dBm]
	
	
	-0.21
	-0.07
	0.79
	0.98
	

	
	Gain with Practical [dBm]
	
	
	-0.24
	0.05
	0.57
	0.55
	


Note 2: Receiver algorithm losses are modelled by an SNR backoff (0.7-0.9 dB for the studied cases). 

Note 3: Note that the same RoT target has been used as for the case where the inter-site distance is 1km.

Note 4: Here the power reported for the average UE transmit power only refers to the DPCCH power.

Table 62 presents the average user data rates, 10th percentile user data rates and average transmit power for the studied user densities in a VA30 channel when inter-site distance is 2.8 km.
Table 62: Average user data rates, 10th percentile user data rates and average transmit power for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km.

	Average data rates 

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[47]
	Baseline [kbps]
	937.8
	
	
	
	544.6
	
	Note 2

Note 3

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	898.4
	
	
	
	461.9
	
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	-4.2
	
	
	
	-15.19
	
	

	[xx]
	Baseline [kbps]
	
	
	1111
	772
	462
	179
	

	
	Genie [kbps]
	
	
	1253
	934
	576
	239
	

	
	Practical [kbps]
	
	
	1094
	795
	472
	180
	

	
	Gain with Genie [%]
	
	
	13
	21
	25
	33
	

	
	Gain with Practical [%]
	
	
	-1.5
	3.0
	2.2
	0.6
	

	10th percentile user data rates 

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[47]
	Baseline [kbps]
	138.4
	
	
	
	33.3
	
	Note 2

Note 3

	
	Genie [kbps]
	
	
	
	
	
	
	

	
	Practical [kbps]
	126
	
	
	
	26.1
	
	

	
	Gain with Genie [%]
	
	
	
	
	
	
	

	
	Gain with Practical [%]
	-9
	
	
	
	-21.65
	
	

	[xx]
	Baseline [kbps]
	
	
	144
	96
	75
	64
	

	
	Genie [kbps]
	
	
	199
	129
	99
	90
	

	
	Practical [kbps]
	
	
	143
	90
	67
	60
	

	
	Gain with Genie [%]
	
	
	38
	36
	32
	40
	

	
	Gain with Practical [%]
	
	
	-0.7
	-0.6
	-11
	-0.06
	

	Average transmit power 

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[47]
	Baseline [dBm]
	-3.05
	
	
	
	2.93
	
	Note 2

Note 3

Note 4

	
	Gain with Genie [dB]
	
	
	
	
	
	
	

	
	Gain with Practical [dB]
	-0.39
	
	
	
	-0.32
	
	

	
	Baseline [dBm]
	
	
	17.14
	15.53
	13.45
	11.04
	

	
	Gain with Genie [dB]
	
	
	0.36
	-0.09
	-0.19
	0.95
	

	
	Gain with Practical [dB]
	
	
	0.30
	-0.24
	-0.51
	0.33
	


Note 2: Receiver algorithm losses are modelled by an SNR backoff (0.7-0.9 dB for the studied cases). 

Note 3: Note that the same RoT target has been used as for the case where the inter-site distance is 1km.

Note 4: Here the power reported for the average UE transmit power only refers to the DPCCH power.
------------------------ Start of altered text ---------------------------
7.2.2.x      Results for 0dB long-term antenna imbalance and 2D antennas with 50% beamforming UE penetration

Tables xx and xx present the average user 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 when the inter-site distance is 2.8 km and only 50% of the terminals are operating beamforming (with the remaining 50% being legacy terminals). Both absolute and relative numbers are presented. Table xx presents the numbers for TX diversity terminals, and table xx for legacy terminals. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals).

Table xx: Average user data rates for TX diversity terminals, 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 and the penetration of beamforming terminals is 50%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [kbps]
	
	
	1258
	899
	524
	194
	

	
	Genie [kbps]
	
	
	1607
	1179
	710
	258
	

	
	Practical [kbps]
	
	
	1450
	1053
	628
	223
	

	
	Gain with Genie [%]
	
	
	28
	31
	35
	33
	

	
	Gain with Practical [%]
	
	
	15
	17
	20
	15
	

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [kbps]
	
	
	193
	114
	89
	74
	

	
	Genie [kbps]
	
	
	332
	278
	191
	111
	

	
	Practical [kbps]
	
	
	256
	216
	148
	90
	

	
	Gain with Genie [%]
	
	
	72
	143
	115
	50
	

	
	Gain with Practical [%]
	
	
	33
	89
	66
	22
	

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [dBm]
	
	
	16.95
	15.60
	14.02
	11.05
	

	
	Gain with Genie [dB]
	
	
	0.08
	0.52
	1.30
	2.29
	

	
	Gain with Practical [dB]
	
	
	0.00
	0.33
	0.91
	1.58
	


Table xx: Average user data rates for legacy terminals, 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 and the penetration of beamforming terminals is 50%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [kbps]
	
	
	1258
	899
	524
	194
	

	
	Genie [kbps]
	
	
	1188
	818
	511
	202
	

	
	Practical [kbps]
	
	
	1179
	804
	494
	187
	

	
	Gain with Genie [%]
	
	
	-5.5
	-9.0
	-2.5
	-4.1
	

	
	Gain with Practical [%]
	
	
	-6.3
	-11
	-5.7
	-3.6
	

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [kbps]
	
	
	193
	114
	89
	74
	

	
	Genie [kbps]
	
	
	139
	84
	59
	49
	

	
	Practical [kbps]
	
	
	139
	83
	59
	48
	

	
	Gain with Genie [%]
	
	
	-28
	-26
	-34
	-34
	

	
	Gain with Practical [%]
	
	
	-28
	-27
	-34
	-35
	

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [dBm]
	
	
	16.95
	15.60
	14.02
	11.05
	

	
	Gain with Genie [dB]
	
	
	-0.29
	-0.54
	-0.41
	-1.02
	

	
	Gain with Practical [dB]
	
	
	-0.15
	-0.47
	-0.30
	-0.91
	


Table xx presents the average user data rates, the 10th percentile user data rates and the average transmit power for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and only 50% of the terminals are operating beamforming (with the remaining 50% being legacy terminals). Both absolute and relative numbers are presented. Table xx presents the numbers for TX diversity terminals, and table xx for legacy terminals. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals).

Table xx: Average user data rates for TX diversity terminals, 10th percentile user data rates and average transmit power for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of beamforming terminals is 50%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [kbps]
	
	
	1111
	771
	461
	179
	

	
	Genie [kbps]
	
	
	1295
	945
	571
	221
	

	
	Practical [kbps]
	
	
	1144
	818
	486
	181
	

	
	Gain with Genie [%]
	
	
	16
	22
	24
	23
	

	
	Gain with Practical [%]
	
	
	3.0
	6.1
	3.2
	1.1
	

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [kbps]
	
	
	144
	96
	74
	64
	

	
	Genie [kbps]
	
	
	261
	212
	137
	97
	

	
	Practical [kbps]
	
	
	184
	151
	93
	75
	

	
	Gain with Genie [%]
	
	
	81
	121
	85
	51
	

	
	Gain with Practical [%]
	
	
	28
	57
	26
	17
	

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [dBm]
	
	
	17.14
	15.53
	13.45
	11.04
	

	
	Gain with Genie [dB]
	
	
	0.81
	0.50
	0.77
	0.75
	

	
	Gain with Practical [dB]
	
	
	0.70
	0.24
	0.24
	0.85
	


Table xx: Average user data rates for legacy terminals, 10th percentile user data rates and average transmit power for the studied user densities in a VA30 channel when the inter-site distance is 2.8 km and the penetration of beamforming terminals is 50%.

	Average data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [kbps]
	
	
	1111
	771
	461
	179
	

	
	Genie [kbps]
	
	
	984
	753
	457
	176
	

	
	Practical [kbps]
	
	
	977
	741
	439
	158
	

	
	Gain with Genie [%]
	
	
	-11
	-2.3
	-0.8
	-1.7
	

	
	Gain with Practical [%]
	
	
	-12
	-3.9
	-5
	-12
	

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [kbps]
	
	
	144
	96
	74
	64
	

	
	Genie [kbps]
	
	
	92
	80
	50
	48
	

	
	Practical [kbps]
	
	
	90
	79
	50
	45
	

	
	Gain with Genie [%]
	
	
	-36
	-17
	-33
	-25
	

	
	Gain with Practical [%]
	
	
	-38
	-18
	-33
	-33
	

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[xx]
	Baseline [dBm]
	
	
	17.14
	15.53
	13.45
	11.04
	

	
	Gain with Genie [dB]
	
	
	-0.34
	-0.25
	-0.95
	-0.77
	

	
	Gain with Practical [dB]
	
	
	-0.29
	-0.16
	-0/93
	-0.62
	


------------------------ End of altered text ---------------------------
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