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Introduction
[1] presents some new results on BFTD performance where there is a 50% penetration of BFTD UEs. This contribution provides a text proposal to include these results into the TR 25.863
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7.2.1.1.5  Results for 0dB long-term antenna imbalance and 2D antennas with 50% beamforming UE penetration

Additional simulations were performed to investigate the performance of BFTD in a situation where the penetrations of UL TxD was only 50%. In these simulations, all TX diversity UEs are assumed to use the same TxD algorithm. Other penetration levels have not been checked. The results suggest that:

· Where the penetration level is 50%, there is a smaller a smaller net system capacity and cell edge throughput gain from UL BFTD than is the case with 100% penetration
· Non TX diversity users do not necessary benefit from BFTD applied by the other users in the 1km cell
Tables 71 and 72 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 71 presents the numbers for TX diversity terminals, and Table 72 for legacy terminals. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals).

Table 71: 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
	

	[65]
	Baseline [kbps]
	
	
	1312
	803
	410
	144
	Note 1

	
	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
	

	[MGxx]
	Baseline [kbps]
	1842
	1636
	1192
	539
	256
	
	Note 1

	
	Practical [kbps]
	2108
	1931
	1529
	738
	351
	
	

	
	Gain with Practical [%]
	14
	18
	28
	37
	37
	
	

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[65]
	Baseline [kbps]
	
	
	543
	326
	190
	74
	Note 1

	
	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
	

	[MGxx]
	Baseline [kbps]
	963
	762
	582
	221
	90
	
	Note 1

	
	Practical [kbps]
	1093
	1033
	772
	301
	129
	
	

	
	Gain with Practical [%]
	13
	36
	33
	36
	33
	
	

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[65]
	Baseline [dBm]
	
	
	12.99
	11.14
	9.04
	6.04
	Note 1

	
	Gain with Genie [dB]
	
	
	0.71
	1.37
	1.60
	2.75
	

	
	Gain with Practical [dB]
	
	
	0.54
	1.16
	1.26
	2.27
	

	[MGxx]
	Baseline [dBm]
	6.96
	6.31
	6.69
	3.69
	1.53
	
	Note 1

	
	Gain with Practical [dB]
	0.94
	1.41
	0.94
	0.26
	0.93
	
	


Note 1: Ideal SIR estimation has been assumed when generating the TPC commands.
Note 2: 0.3 antenna correlation is assumed for both Rx and TX antennas.
Table 72: 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
	

	[65]
	Baseline [kbps]
	
	
	1312
	803
	410
	144
	Note 1

	
	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
	

	[MGxx]
	Baseline [kbps]
	1842
	1636
	1192
	539
	256
	
	Note 1

	
	Practical [kbps]
	1873
	1675
	1240
	558
	266
	
	

	
	Gain with Practical [%]
	1.7
	2.4
	4.0
	3.5
	3.9
	
	

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[65]
	Baseline [kbps]
	
	
	543
	326
	190
	74
	Note 1

	
	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
	

	[MGxx]
	Baseline [kbps]
	963
	762
	582
	221
	90
	
	Note 1

	
	Practical [kbps]
	953
	792
	622
	241
	100
	
	

	
	Gain with Practical [%]
	-1.0
	3.9
	6.9
	9.1
	11.1
	
	

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[65]
	Baseline [dBm]
	
	
	12.99
	11.14
	9.04
	6.04
	Note 1

	
	Gain with Genie [dB]
	
	
	-0.34
	-0.85
	-0.77
	-0.86
	

	
	Gain with Practical [dB]
	
	
	-0.26
	-0.75
	-0.62
	-0.69
	

	[MGxx]
	Baseline [dBm]
	6.96
	6.31
	6.69
	3.69
	1.53
	
	Note 1

	
	Gain with Practical [dB]
	0.53
	0.26
	0.25
	-0.18
	0.13
	
	


Note 1: Ideal SIR estimation has been assumed when generating the TPC commands.
Note 2: 0.3 antenna correlation is assumed for both Rx and TX antennas.
Table 73 and 74  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 73 presents the numbers for TX diversity terminals, and Table 74 for legacy terminals. All relative numbers are presented with respect to baseline case (without transmit diversity for any terminals).

Table 73: 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
	

	[65]
	Baseline [kbps]
	
	
	1091
	685
	371
	140
	Note 1

	
	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
	

	[MGxx]
	Baseline [kbps]
	1541
	1341
	1010
	454
	235
	
	Note 1

Note 2

	
	Practical [kbps]
	1828
	1569
	1284
	598
	313
	
	

	
	Gain with Practical [%]
	19
	17
	27
	32
	33
	
	

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[65]
	Baseline [kbps]
	
	
	482
	285
	167
	66
	Note 1

	
	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
	

	[MGxx]
	Baseline [kbps]
	762
	692
	502
	201
	90
	
	Note 1

Note 2

	
	Practical [kbps]
	973
	792
	702
	241
	110
	
	

	
	Gain with Practical [%]
	28
	14
	40
	20
	22
	
	

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[65]
	Baseline [dBm]
	
	
	12.98
	11.14
	8.80
	5.52
	Note 1

	
	Gain with Genie [dB]
	
	
	-0.02
	0.03
	-0.05
	-0.53
	

	
	Gain with Practical [dB]
	
	
	0.30
	0.43
	0.68
	0.73
	

	[MGxx]
	Baseline [dBm]
	7.40
	7.24
	6.37
	3.91
	0.85
	
	Note 1

Note 2

	
	Gain with Practical [dB]
	0.99
	0.98
	0.78
	0.69
	0.05
	
	


Note 1: Ideal SIR estimation has been assumed when generating the TPC commands.
Note 2: 0.3 antenna correlation is assumed for both Rx and TX antennas.
Table 74: 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
	

	[65]
	Baseline [kbps]
	
	
	1091
	685
	371
	140
	Note 1

	
	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
	

	[MGxx]
	Baseline [kbps]
	1541
	1341
	1010
	454
	235
	
	Note 1

Note 2

	
	Practical [kbps]
	1624
	1333
	1059
	471
	214
	
	

	
	Gain with Practical [%]
	5.4
	-0.6
	4.9
	3.7
	-8.9
	
	

	10th percentile user data rates

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[65]
	Baseline [kbps]
	
	
	482
	285
	167
	66
	Note 1

	
	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
	

	[MGxx]
	Baseline [kbps]
	762
	692
	502
	201
	90
	
	Note 1

Note 2

	
	Practical [kbps]
	752
	682
	522
	201
	80
	
	

	
	Gain with Practical [%]
	-1.3
	-1.5
	4.0
	0.0
	-11.1
	
	

	Average transmit power

	Reference
	Algorithms
	Average number of users per cell
	Comments

	
	
	0.25
	0.5
	1
	2
	4
	10
	

	[65]
	Baseline [dBm]
	
	
	12.98
	11.14
	8.80
	5.52
	Note 1

	
	Gain with Genie [dB]
	
	
	-0.08
	-0.09
	-0.27
	-0.75
	

	
	Gain with Practical [dB]
	
	
	0.38
	0.60
	0.99
	1.26
	

	[MGxx]
	Baseline [dBm]
	7.40
	7.24
	6.37
	3.91
	0.85
	
	Note 1

Note 2

	
	Gain with Practical [dB]
	0.76
	0.05
	0.00
	0.39
	-0.16
	
	


Note 1: Ideal SIR estimation has been assumed when generating the TPC commands.
Note 2: 0.3 antenna correlation is assumed for both Rx and TX antennas.
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